B B % 1R Aaa Emomologica Sinica. August 2002, 45 (4): 441 - 445 ISSN 0454-6296

—MFHELXE ST ERE BB IRA CarEs #0
Ca-ATPase /& %0 52 g

B, BeE R, BT, AR, EiRE
(1. RRERTT AR ATARET. WA 610016 2. DN RsAarfl s, MAS  610064:
3L RSEWRIF R, B 310020 4. PERSER DERBRIFSE, LE 200025

FHE: LRI A Resiculitermes chinensis Snyder S0 ERAT8L, BAS T —FF OB 1A & & 5P 09 32 2R 4 X O 06 A 0 R
B (CarFs) FIP5-JRE =FEERES (Ca-ATPased HIEM. SRRM. FTHBRTTEREN 1.66% 107" ma L7 LUTFE, R
ESCHRBIRIEA: AS RN TESRS ZGEBAMIRE PN B BIRERA LB BMRER, E i, 450071148
% 1075 mol* L7 A1 7.3373 x 107% mol* LY SEHEEH Ca-ATPase FILHFRIMBIER, 10, A 5. 11x 1077 mol*L 7. A Ca-AT-
Pase 72 B AR A AR B RS A B AIME A R E T2 —.

KR BME O BEERD: 9-RET =R OBfEEs N BEEH

HESES: Q65.8  XEMRIAE: A XEES: 4546296 (2002) 0444106

Inhibition of main components of a new pyrethroid termiticide on CarEs and Ca-

ATPase in Reficulitermes chinensis Snyder

TAN Su-Jin'» TAN Xiao-Hong’» DU Lin-Fang’» HE Jun-Hua'» TANG Zhen-Hua® (1. Chengdu Institute of Termite
Control> Chengdu 610016, China; 2. College of Life Science. Sichuan University> Chengdu 610064, China; 3.
Department of Plant Protection of Zhejiang University: Hangzhou 310029- China: 4. Shanghai Institute of Entomology»
Chinese Academy of Sciences, Shanghai 200025, China’

Abstract: The inhibition of the main components of a new kind of permethrin termiticide on carboxylesterase ( Carfis)
and Ca-ATPase in Reticulitermes chinensis Snyder was investigated. The results showed that at concentration of 1.66 X
10 “ mol*L '
while permethrin eould inhibit the speeific activity of Ca-ATPase strongly. The ICs, values were 7. 1148 x 10~ mol*L *»
7.3373x 10 * mol*L " and 5.11 x 10 " mol*L *
affected than that of Na-K-ATPase, and that permethrin could strongly inhibit the activity of Ca-ATPase on the synapto-

octachlorodipropyl ether and OP-emulsifier in the compound could inkibit the specific activity of Carbls,

respectively. The fact that Ca-ATPase function was more strongly

some of Reticulitermes chinensis. implies that Ca-ATPase is the primary neuronal target site of pyrethroids in fsoprera .
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PR E =R (Ca-ATPase) MIEW. R A
FUAEER Carks WA EW, EEEF TPAEZA
Bk AT Bl B, LA R Carbs A B ZAEIE .
S BERT F2 AR R Ca-ATPase A 91 2 #0460 15 1,
WA TE R B AR Y, Ca-ATPase 2 E HEE1EH
HIEEEAR.

1 AR5TTE

1.1 s

S (HB 6%, LEREHLERNF
PEaD. NEZWE (FE 90%. HiETEHIE
Anwmr=f. TEMRA 2N (FE 9%, L
BRI ER AT R, NADPH GERAIR E4
MHEAREFRITEAT =R, HOa%5, xR
I (ACROS 2 85 M0 Fieoll (ERRIEAEMH
AFRFTAELAFH, #0505, LES (Am
resco 25 &) PE BB DL Ouabains 73 B 8. ATP-Na,
(Sigma A A F= M0, BERR _EHE, ZH 8. HE
. M. RO, FEHRE G250 Triten
X-100. EDTA. Tris. FIEFEH. NaCl. CaCl, -
KCl. 2. B, 20, BEFE B LSHY
Elr=rifall, o LREZREE N E F= b4k,
1.2 #HiXaW

RSB TT SR VT T o 2R = A 2R ) SR I
T
1.3 HE£HNE

KR AR BRAR RS AR R
T AR BT PR RORE X AR E
EWRE AT 5 25 RIABERA 25 mL =T,
RBREESAER 9 em BIFILF. AMES
AR E M AT 1 L T IRERTRER L,
HRAEBNEAEEHEANER 9 om TP HRE
TRFE. 24 h MEEITHIT AL TR AL, A ABASSAY K
It E Dy . B—WRFRI3AMER, FREEXN
1.4 CarEs iGHENE

R R &SRB ES (1997) . B 50
S PE R B i T T R IR AR AR, A 3 mL 0.1
mol* L ' BIVKABERE 28 ML (% 1% Triton X-1007,
S HHAAE 10 000 x g» 4C LT L 20 min.
BB EER. 7520 AL AM LR EETH I
W OD B, AT

a- O BEEEERER 5 D 2 5 Aspere (19620 AY

Trke RMEPER 10 oL FIEEH, 3 mL 4% 107
mol*L THIBERE T (pH 7.0, 50 pL 4 % 10 *mol
oL B - LBEZEERIE (5 5x10 "mel'L 'HIFHE
B, 7E 37°CAKETRIR 30 min, MIA 0.5 ml B
7, 15 min /& 600 nm 2k V. o ZE B 1E PRIE B
“.

T B5AFX Caks BIFIHEERNE: HTEH
FIEB R4 A LT LA R & (D &
HlE;, (20 NE B, ) TEMEBERLGE,
(4 EHhe+ NEZWE,; (50 S8+ \EZW
it + TEBMES G, (0. (0. (40 AU AE
HEEF, (3. () HUDIEMARNER. SFAESE
EREI B 5 MIRE RS KB AR A 37°C
(KB # PR 10 min, DL o ZERZEES A DI 2

ol £ BEHE T
1.5 Ca-ATPase ;& HE

BEVE % Z 8 Feng 3 (1992). HAFH
(1994> AIZFESE (19990 FIT7vE. BB NEHEL B

T 600 HTF - 20°CIGRIRUKAE 1475 15 min. TAA
10 FEFE 0.1 mol*L ' Tris+ 1 mmol*L ' EDTA-
0.25 mol*L "EERFZE MR (pH 7.4), BREESII, 4
PSR NS R ZR PRI 20 FARIR B0 B ot
7519, 1270 x g B0 10 min, RE _EVEHR. WL
FER 6 mL 0.25 mol*L "FEMEZEMIEF, 1270x ¢
B 10 mino L EVHEMEA BRSO LEREHF,
TE 27 100 x g #5015 min, BUILIE 7R FEHE 22 MO
FERF. £18%M4% (1:1) K Ficoll FERFF IR P
PL6s 000x g B0 2 he B 4% 189 FHHEA]
fEEY, % 1:3 LB A 10 mmol*L ' Tris-HCI
(pH 7.4) ZEMHE, 27 100 x g B0 15 min, TIED
F3 10 mmol*L ! Tris-HC1 (pH 7.4) 280 BIF 3-
BRTERE. FrABRENTT 4c U THAT.
Ca-ATPase i M 2. SR DTS (1981)
RI77iE . RINARAR 100 ul. =4, BARNAR
FEE 50 mmol* L ' Tris-HCl (pH 7.4> 6 ~ 10 g
EAMEERMBE®E. 5 mmol*L " Mg(lL,. =AANF
ZAb THEH 0.6 mmol*L ' CaCl,; THEF 0.5
mol*L ! Quabain: [[ AN . A 50 ul B
15% =R, BI0.5 mmel*L "5 ATP. %4
TE37CRKE PR 5 min, MMEY ATP (0.5
mmol*L '0, TE37CKIETREE 5 min, A 50 uL
B115% — & LB L V. ISR A
th, 7 7520 BE ST E T 625 nm AW E OD
B, KA RNFPAEBFTHHENE, ITHE ATPase
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TEEFXN ATPase BAEIEH: ¥ TE&H
TERS LA RFIAER . A R
SEFRBBEERT N 2 . ST 5B AE 37°C TR
VB S min, U0 ATP. ATPase ¥ 79 E 7 A F L.
LAZETR/AK X B, BAERER 3 K.

EEHREENES N Bradiord (19760 #)J51k.

3098 18 1T SPSS for Windows { standard version)
EFHATF 7.

2 G500

2.1 E¥E
FYMELR (K1 RYE, TEERNEFE
BT B RNE — 2R, BUEHE R
B AIM AR E R R RO ERR R,
FHEF WA ARG FR B IREY
1918, BIATERBA ARG, KZEHELT
BNy 30 f5.
2.2 %} CarEs B9 =0
TEEFEER SR E IS MM EER R E
2. AEBETEIREN 1.66%10 * mol*L "L TR,
SR BREEE C I BAEIER . AR B R
RA LM BRI IR T AL R RR R RS T2 8N B 40
HIVER, HANE S FABERILE O E A E .
LEieef o FA4H 4, A4 PAE BN ERER
3.4786 x 10 > mol*L " RERA 2 11 50%, WHA

HEFINF _WENEEE, MRBEREMEIER
ALRRIH RS, A3 ERERH, TERESRZ
I BE T R AR B RS —E MEIER, (2R 5 P AR
S AE A BRI OO . Bk, T
EMRA LGB NEA A R ERBIER
Th 28 SrPEm ]
2.3 %} Ca-ATPase B9
TEEFEERTH Ca-ATPase 17N 1EFH W,
F3. WIRA, WAHINN Ca-ATPase #F-H 58
FIFRRIER . MHELZ T, 582 4% Ca-ATPase BIHH
HHEAAERT RAEFEE 1 4. Xl EE
HNFAZWEATERRE LIRS Cals FHTH
VE AR T S48 RE 07K A8, AT (S B 304 SR A7 40
AR THERAMFHTHEN A2, RINH
FF Ca-ATPase 558 F50 5 -
2.4 A CarEs 1 Ca-ATPase B9 IC,,
MF4TTIEH, Ca-ATPase B35 S EE Carlls 1)
ENEGE, XEOMME AR AR e
41, Ca-ATPase A E S MEZZ R herE LM &
FEmEE. B T E AR Ca-ATPase F CarFs
(Pl 2 2 (B AT Y A3 R0, BETE p=
0.05 KPR L 2EFE 5, HAAMASLRMERER
BEEBLY, BEN I EZ A BT, &
AT UL, T B &FH Ca-ATPase 1) ICy, H ZAE T X
Carks B IC, 1B, AR SFIX Ca-ATPase BINEE
VIR, [AHEIE A Ca-ATPase £ B &R L E AR
Z—-

®1 TEAHEERSMEBRUANNEN

Table 1 Toxicity of main components of T formula on R. chinensis

2y A EIE oy LDy IDyfE (mgfHE) 95% EF R ) EERHK
Component Regression equation Cmg/EL) 95% fidueial range * Co-toecieity coeflicient
IR permethrin y=4.59+1.38x 1.98 % 16-° (1.28 ~3.063 x 10° 010 1.93* -

JNE B octachlorodipropyl ether

FHE -+ AR -TH

y=5.44 +1.54%
permethrin + oetachlorodipropyl ether

TEBMREZEH OP-emulsifier

FHEE + \F R+ TEMERZ A

=5.67+1.41«x
permethrin + octachlarodipropy] ether + OP- enmilsifier 4

y=0.99+1.29x 1 265.66x% 10°°

.52% 10°°

¢.33%x 10°°

(810.61 ~ 1 976.14) x 107° 0,10 0.187 -

(0.36 ~ 0.76) x 10 0.08  1.43* 1891.55
y=-1.96+1.43x 72138.56 x 107° (48 359.74~ 107 609.50) x 1075 0.09  2.47* -
0.22~0.50x 167 0.0 p.49* 2 980.62

FHEAR, “x " BREP=0.05KT L ERESEREMRF
# Indicates the observed result is fit for the expected value at P =0.05 level
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Table 2 Inhibition of main components of T formula on a-naphthyl acetate in R. chinensis
gl EP=hrg ICs IC, 95 BERFR R
R
Component Regression ecuation (mal/L) 95% fiducial range Correlation test
R BB permethrin - - - - 0.48
NF B octachlorodipropyl ether y= —2.8410.85¢ 7.1148x10°° 3.2230x107°~1.0134x107% 0.958  0.14 ® %
TEHEA BB OP-emulsifier y= —1.66+0.42x 7.3373x 1077  2.8342x 107" ~1.8995x10°% 0.955  0.19 ® %
RO+ AR -FEE
, , y= -1.7240.76x  6.9573x10°° 27067 x10°° - 1.7879x10°° 0.971  0.15 * %
permetirin + octachlorodipropyl ether
RO+ NETH+ TEHRERZHHY
y= -1.01+0.52x 1.3495x 107>  5.7315x 1075 ~3.1767 x 107> 0.989 0.08 *

permethrin + octachlorodipropyl ether + OP-emulsifier

EHERN 3 KRR F I Data in the table are the means of three repeated tests;

EREEM. SRS EF#TAXRE.

* BRI P=0.05 KFELMRESE, » » BT P=0.01 K FLAXKEE: T3

Statistieal significance: SPSS software was used to test for correlation, * and * * indieate significant eorrelation at P = 0.05 and P =0.01 levels, respectively. The same

for Takle 3

"3 TERHEEMSTI Ca-ATPase i& N ANFIER
Table 3 Inhibition of main components of T formula on Ca-ATPase in R. chinensis

AT 5] )3 75 12 ICs IC B 959 B 15 1R AR
Component Regression equation Cmol/L> 95% fidueial range " Carrelation test
F B permethrin y=0.4440.165  5.11x10°7 6.13%10°5 9.6l x10°7  0.98  0.09 * %
REOEE+ AR -WH « TERMRE LGB
y=52.21420.16x  1.99x1077  278x107%~3.60%1077  0.98%  0.335 * %
permethrin + octachlorodipropyl ether + OP-emulsifier
®4 TEBFIX CarEs Fl Ca-ATPase B IC, LLE
Table 4 1IC;, comparison of CarEs and Ca-ATPase in R. chinensis
fig BEiE 1 + SE [pmol/ (L+mge min) ] 1G5 + SE
t £,
Enzyme Enzyme activity + SE (mel/L) o
CarFs 0.61 +0.002 1.35x 1075 £0.08
0.6678 2.048
Ca-ATPase 2.16x 108 £ 0.034 1.99x 1077 £0.34

7% Note: ¢ W EF EFIF CarFs T Ca- ATPase “FEHPBIEHAT IS, B p>o.0s, B AMERE SR Carks I Ca- ATPase “FHHDHI
F7 A TLEZEZER There were no significant difference between the mean inhibition rates of the T fommla to CarEs and to Ca-ATPase (i-tests P > 0.05)

3 Wi

3.1 TESHEEEDN Carks FH IR HEA

FE B BE 5 R 100 B R 2 B 2R 2R ER RV BR SR A
AT ARG S0 B SRS BR SR AR T O R . AR
B (CaEs) 2 R HACH PIE - AFEISNEE
MEEEILEE R KA — R R (RmARE, 1998),
TRBRANRANRERERNORSEZ — &
BIFERT AU B SR BE AN HLBEAR B BN Cleen
& (1994) RIE, EEERAUMFRADSYRIMAMENTIE
MLdZ—. RAZFEE (1997 A EHERE R
FE A CIAT 0 38 58 10 R X 4R R Bl v ) R 2 A

B2 —. BIWHOSERARERERE N4 TIRS A
PR RMF RN R A GEEHES, 20000,
TEEFTHIEERSNE AR TERESZ
IEBERS Carks ARAMEEH . HHEEER AR
Z AR TR R 2GR AT AT DA E R A
R, MM B2 MM S FREE 3E
FEAREN, REFRGHAREMNS. KB gEHT
RS HMER, NE AR T R EE 25
MEAFELHNEERFZ —. BaER, AES
B T EEB R A LR A Carks BHHRIER, 7]
ResE THEEFN BWE W= B EH N ER
BREZ—.

3.2 TEASFIEELSI Ca-ATPase i 4RI #]
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W eh RR . SRR 2 IE AR b
1 Ca-ATPase B IRZIBIHMIEIER,. H 10, 7 5.11 %
10 " molL '. TEH AMAFEHEISEEFHNATZ
B TERES T, SRR W E A R, WX
FORBURM A, WF 10 ° mol'L ' HIE BN Ca-
ATPase BIFIH R m B RE B 17.379% ([AiE%#
&, 20010, MALZTF, HE ECELEE EE Ca-
ATPase 5 S50 18 F N
3.3 #BRREEEAEE

ANZRBEAMAEEME EAFEE K Na-K-AT-
Pase 7311 Na-K-ATPase BE95{F 4 B0k 45 E s
BiNa“ K*» MTMZEFFABIEA A Na* v K IRE
FIARME B PR R T, DURIEMEE R AT
EFRIAEEINE (Casidar 19690. R X2 B 50
T, TUBRRAGERE R BAA E AR bR M2 M A0
IS FIEIE, Rl Na-K-ATPase (TI2¥:%, 19990,

Matsumura (1982 TEWF L B A REX IR E
MRk PR Cat ) ATP BETEBIRT, ETLW
B EEFN TSR B BT HE BE I Ca-ATPase. 1MIRHR
FEEFNE 3G BN EEAN A Ca-Mg-ATPases 5 A &
EMNABE N EIEH AT, AT Ca-ATPase 545
EEMEESNF LRI, R AT T B NEE
WSS Ca* " B, BTEA Ca-ATPase B HIME 15502
JEPAM ca® MEREREFHENERL, B
T WA I F] R PO ok 2 MR 2R 28 0 0 B A, Tt
Ca-Mz-ATPase K10, AT HZEWIANSEE &L
g cat B, FTUERAREEINT HEHN Ca
B, Fh 4 ca™ 2RI &3 R FN A XHE,
FrUU B B 4G IR M T RIS Aa X )M 3R B
. BAREAWX Ca-ATPase 1 Ca-Mg-ATPase (114514
S5eemAE R, EERBEN ot LT
R AR ETES AT AN MER, EAMNE
HE e TEEBARRE N T A EENRYA
&, BN AESHBIMES EBRN R, mARSE
E_FHREH (EZR, 19800,

HATRH Feng & (19923, HAFE (1994
RAizdes (1999) H077 iR IRIIS B &Y 2 Rl 5 E i
SEfb MR, 2REIETE (19813 B E Na-
K-ATPase 1% 7E, S5 ST WA Na-K-ATPase i 7.
F Ouabain T 22 HHT A CHAT 75 4255 00 2 8] 4524
WEMEEWMEE ETT R Z R GRS,
20000, SEIMITIEAIAE L Ca-ATPase FIVEMIR &,
L9216 x 10° gmol'(L'mg'min) T, MTEZF MR,

ZBEZM 0.4 % 10° pmol * (L* mg* min > ' (ATIE 5%,
20017, T Na-K-ATPase WELE . 47 4,13 x 10° pumol * (L
smg*min> ' CUTIEFEAE, 19900, Eh, R ARTE 2
JE B Y 4 28 B L Ca- ATPase 075 5 2008 Na-K-
ATPase FALLEMER, B Ca-ATPase TEMIEE L HdE
BRI mEEEN . FESRESE
P M 22 B B B Ca-ATPase 73 EW H 1R 58 B9 40 651
YEF, #BILIAHN Ca-ATPase £ ZMF ABUFEE L
FABRIFANEEERZ —.

B ANRITE TR B35 B AUE R T8
B, BIEHTHEENSGEE REREEHES
SREFFEHEER R MAF GEIRKRE,
1996>. —MM AN, BFEAMER BT NFE
LR “Ah-Ca-ATPase” ZRFNEL WA T HER
Shcatt W, HAEREAL ZFEAR, FWET 52 58
FAEER RN, O% RN EE R R LA
“Hb-Ca-ATPase” Bl Ca-Mg-ATPase. 555 (1987)
WA, MRS BRSNS FEEM “HhCa-AT-
Pase” HIFNEE [FIBS A2 AE 8. 1T 2B R A% (5 S0 52 el R
EHEER Ca-ATPase & £ 1711% A Na-K-ATPase ¥4
M, AR ARSI — 7 HAR AT
737,

A HA R RIGRE, 9K Na-K-ATPase 71
s A REETAR ORISR, DFUAT R F BRI T kAR
Emamr BEEE, Mg, BRES MEN
Ca-ATPase A1 HAGERFOAF HOOF 90, HPRL £
RETRRGHEE, MEE. OWE. e, &
EARTHAEEEART S H Ca-ATPase F1 Na-K-
ATPase TETHERNE b8 45 H AN D0 BEAF (0 — 32 RO 28,
E R ERAFR.
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