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HERXBMARELRTARSBURRG, A,
1.2 RRRLE

MEAEBREXE N (Pierisrapae L. ) Hidt, FAH K (Brassiar olergoen var. oopzlataL )
EZRER, HREEXFESHIRANSE RARR) RERPMGE QEFIAR) #
REALAEEAERSENERAERAH =R (2.0ee/R) ABiLH, ER8 L A
ZHESR ELHR|NINEE2 W . FEFEERNALE, FRHPE KEE, 23D,
FRERESK M BRARSFENELEN R EHLBRBEA KRB LHHME
ABOABENEHGHTRBRMET, RERHERY 1, 2.5, 5us/k 3 HLE, HRAHE
HERBA (KM, EXEK, 1 1; SLGHHEHEREN 2.5,

1.3 FREERTRBLIME

FEBAEIG 12 h BUXBRARLE (Warburg) FRUHHTHE. REHKR 30C, §
WM 15mn, EFH 2K, GLEAMHETE (MEE 6 ), 4FHEHEREM Co: B
&, HERERATER ARG TR FALASR, RABRXT 24, Br4RELUHERE
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HEEgENE, I TRIEGSRNEHAMNNEEREFRHBEW, EXELRFRERN
Eh, GRMEHHAKARER, FANLER., EFREHXPRARNREKRSERY
EER (Y=0.971 2+40.978 2X) ¥ AL R KR, AEERKERM co. Bkt
x.
L4 BRHINE

FREF 24 h REMHE 1.5, 3, 8 h, F Binos 4-2 TSR COx 2 H7{Y (18
LEYBOLD-HERAEUS 24 #]) M@k HAFFR A, M i s F— &8 & s/
£ (F2.5emX8cm, —RPEATFRE, —RF0, ARAMENRYELEELE, FHiRE
SOBBEYR, UERRSABNE), SAEHRBERHGE (23 mg) W, LI
FIRAAERNR £, SRS RHNEM IR —ANE. NGRS, HEsL
 EEEREE, NEENR—-SRAXIEBL, BERSSWRANEERE.
1.5 XENHERBENE

HABA B ERN, FHRE)RRENE 3us/%k, HFFRENE 24, 48, 72 h #1T
ME. FRAYUR 72 0 9408, UEIERRENINREXTILRESIEAEREL. B
FHROKBRMENENKE SR, AERARRARERLENE RN ke L E;
AXKOBFENEKEFSEE IHERTRERATHES S ENE R A Folin—8
00, MAKE, B pH ME P, FALHM 150 4%, HEHIERK B, 5B
HEFNETHSED. MKEFMASFEERRUR & BABESEXEGTBT.H
EA-940 B Fit (XEM) MeH pHE. U LEHHENE S, REK oH HEF AR
by HR{RARFEL4E LR R 30~50 %,

2 HRER

RBEEMELER GRD Y, KARK)IHRE, EEEEFRME, 120 FHEE
R A{LGTERAY 55. 1%, (HIE 24, 48 h SR RIMB HAZRMAE RN Y. BXEEHRRE
EREEFAK. FRNEERRA, DB PRESELT 1 BXAXTHEAMT 1,
K 1.042 6, Ty AN 0.841 7, BHTRY, EANEM EK, BRHAE TRA/YE. X
BENRANE, EENETHTYRPSARGSHREMERE, AXRHRGERNE, T
HRHBEEEEMATRERETH, R RRE KBRS IES . Ful, #RXERFSR
HHHFRTEEHRR.

%1 AXRMRNEREFREBALHER

O, H¥ER . CO I LY -
(ml-g*-nr?) (mleg™ -hr?) (CO,;/Oy)

BK12h 0.0756+£0.010 1 0.075 44:0. 010 2 0.997 3
Bf24h 0.094 31+0.0106 0.091540.011 0 0.970 3
BRf48h 0.114 6£0.023 1 0. 106 3+ 0. 022 4 0.927 6
& * 0.107 940. 020 6 0.112510.019 4 1.0435
Xt R 0.137 1+0.011 3 0.115440.019 1 0.8417
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B 17C, | 20 L/bry iR XK E:
5 mm/min; HAKERE. 210~213
mg, A: 1 kRMEZAR (A 3TE,
A IR 2ug/%s A FE; A B
ﬁ). B, E 3 %ﬂﬁiﬁ% (6: X‘Tﬂl
B:, H#, B B#).

Ay H1LHMELR (A ZAXME A BHAXME,
As: lug/ky Au 2.508/3ks As: 51/3). B B33
RMWELR (B, ZAXME; Br: EHIE) B 1pg/
3y Bir 2.5ug/3ks Bs: 5ug/3k). OHAR KRN
ERWE ARG, BE.: 19C K. 20 L/hry iTHRUK
#.: 10 mm/min; X HAERFEE. 254~256 mg,

HRYTEMZEREYN, RETNHERXUEHARPRYEELT ¥, WH Co. BY
BEHEREK (HD., PEAREAEX L XHERHTETERT. MAEAHAE ! kR
SAMMAFTBARELMA., EAFKRHE, EAMBALRFREERALUEZ
B, '

EESFARPRLREMEPREA, EHIINREHARFRE CO, BEHRBEMRRAM
t, LRAEEM, EHE3hBE, 1 ve/kHRA CO. BHBRALIRAM 0%, HiEt
HAWB. 2.5 /A EHARTLEAEZYE, WEA 1 LAMENR I L APEHERE
ZEEXME (A 2). "

EHREARNEFRLTEMELREN, £1 /0= P, EHE 8h, HFRER
HEABKH ., W 2. 5ue/ k0B P, &G 2h @ILPRATRE. 1€ 5 e/ L0 E P, EH
Bl EHRASMM (E. HHEFEHHNRMEMAREHS S EAER, XA Co. B
KBHEZEE, AFRHTEREZHENE, BEAIZLEETROTITERL.

F2PHTRANERLEEE SRR BFILHEREFEMES R HRNHER 1~3
REHRAMMKE S BN BAMETHEZRL MIBRAXANMKESRNBEFTRE,R
Rrf AR 38. 4% . MEAMMBELEMIURAHAML, BENENERTAF TR, 4
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£ 3 " - B BwR - Eaak o Eaak
(me) (mi/100 g 46)  (mg/mb) (mg/m1) (mg/3)
W& (24 h) 197.7+18.8 1.033 6 66. 69 25. 149 7.30 49.118 9. 05 1.127 3
Xk (48 h) 181.3+21.2 1.030 0 68. 20 24. 562 7.10 8. 658 8.16 0.999 4
TA(T2h) 176.1423. 4 1,023 0 68. 91 24. 711 6.92 34. 587 7.82 0.894 1
- 1 217.3+16. 3 1.031 6 69.73 25. 069 7.32 46.170 7.32 0.997 2
(24 0) 201.3423.0 - - 22, 465 7.12 47.190 8.95 1.139 3
nir(72n) 165.94+13. 2 1.026 5 26. 48 21. 374 - 45. 237 -~ -
X R 222.74+16.4 1. 082 0 68. 97 24. 446 6.78 49, 485 8.17 1.491 6
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EAMKE SERAERRE, ROGE
FR, MLRAHEBRE AR ERYRE 2 ’ 1
BT A Mk MR RAE. SR % 1P

NHERIS, MWAKE pH %, BRAME 2 >
HAGAR, ERAES 2, 3XAZEE z:o o
& ENRTHREA. BRHERERE £ o o
& BEREHSRMN 7. 82, MERARN ¥ 2 o
K 7.32, BERTMER 9.17), B e
OHE. PHEARTEASRMEE T O
REY, _ERFHMUNES R2). R {5
K24hEHE, DHEFEETRENS };’WW —~ |48
Tk, BEFHRARTERHTE. RS o T
18, T2h WMAEB TR, 72005, M oy
BREEAREMBETRT 30.1%, 7 [
HGPTRT 40.1%. EHANEAYE o -
LHEN TR MUTHEARATREREEIHEE. B3 HNHXEREEEE
ERANZEHK, WKEFESSRTH R R R T RTINS

T6.7%, HyBARFFTRET 33.1%. * WHXE, B: 1ug/3%y C: 2.5pg/5k D: 5
AEASRNTERTEY, IKESY we/3k. FHRENFIELEHHEE ), HEXk
Mg, BRGE. BrBARRELE oo

BRXETLERE, FHAEES 24 5H

EEFHERER 24 M, BEETHASRXMKEGHRENENAUNERFTH—FH
%K. '

s i

JIRTTREHEFAEERRH. PEAXTRERLIARTFRE, HOLHER
BREKTERS, MLRGRERERS . PEGHFRRBLETL, EARREE, CO,
FEHEBREBURER, EFREELT I EZEY IMABRTHER. EXAMNTREN
1. 0426, N FERBBAALSY, EOHESEBRTETH R ARG HENIHELER,
AT RARREEL, #TAEFHEY R, B pH HH BEXHLLSIRHL RS
MAEERE (REFEAERET SR oH B, BN HARFTS RYETTZHRBEES.
XERRPLE, SE40ME oH HaAEd, B HEFEREOEXEERBZAT
#h, BREAKFREE. Hit, IKE, PRAKATEATRABRME, RUTEBEZWRHBIE
FHEBEIHRREN, BREUGZESREBRBALNBENERRBEERX, NE
EEERK. .

JIHETHHEAMNFRPR. NEXTRIRERARRELERETHE. BRHPRS
BATHERESE, R BESTEMFRSR. FH, BRYHEEMEEFTLRAIK
HERFRPREAMHER. DPREEREH, IIRKXSIHKARFRESERRH T
R PEGPHERTRD.EREANNERERRFEDYIHET —DERY “H R
BHFL", MERNEENGEBHL TR EFENIYTRMNIAKES B HHFER S
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L TEMFREFHEEHN. RRAL)INRLER, FRELALZTR, PEEYH
FREMPOHXE, IRGEARASALZHENRIETE—SHR.
MFNERMBAHLSESHEBEATLEERATIT. YR CIEHA, JIHK
MHABRR—TEZENEATRUNMHS LA EE BRI, 3FAN, NINRYER
A ZBER (Ach) BREMBAABREHNHFEIHED, £RARRY, JIKKSTH
RISEW T BRI, SRR, FIEHMHFRPEAHBHAGFER. ROERER
RAFERE, JIHRFEORF ARG RLWAch AR ER L2 46.8% GERBH
), REZHFCASGMERR, IR ETIIZHRHKN. S, FAGE AR EL
B Ach (B VI B W RM (ERF AT LMEN M. st EE R bR EERMAT,
R, NEXBAHSESHENERSHYRARGRBHM. CARRANLSRTHNE
BARELRE R, REBMUFTEEE—STEAGMRANBE.
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EFFECTS OF TOOSENDANIN ON THE RESPIRATION AND OTHER PHYSIOLOGICAL
PARAMETERS OF THE IMPORTED CABBAGE WORM (Pieris rapae L. )

Zhang Xing Chiu Shin-Foon
(Department of Plant Protection, Northwestern Agricultural University) (Laboratory of Insect Toxicology)

Abstract Determinations of respiration and other ph)}siologicnl parameters of imported cabbage worm (Pieris ropae
L. ) treated with toosendanin, an extract from the bark of Melis lopsendax , were conducted in the Laboratory of Insect
Toxicology, South China Agricultural University in 1988. In the experiments on respiration with a Warburg
respirameter, marked decrease in oxygen uptake was observed. It was 0.137 1 ml < g=! « hr'in the controls as
compared with 0.094 ml « g~'« hr~'in the treated larvae. The respiratory quotient increased from 0. 841 7
(control) to 0.970 3 (treated ) and even up to 1. 042 6 (paralysed larvae). The respiratory rhythm as examined
with Infra-red CO: Analyzer was interfered with greatly, no respiratory rhythm was observed in the intoxicated and
paralysed larvae. Determinations of some physiological parameters showed that total volume of hemolymph in the
treated larvae did not change significantly, but the pH of the hemolymph increased from 6. 78 (control) to 8. 16
(48 hr after treatment), and the pH of intestinal juice decreased from 9.17 (control) to 7.82 (72 hr after
treatment). The protein content in the hemolymph and in the tissue of the ventriculus of the treated larvac also
decreased markedly. The larvae after starving for 3 days did not show any change in pH in the hemolymph and
intestinal juice, but the volume of hemolymph decreased significantly, being 38. 4% of the control. This seemed to
indicate that the pathological changes in the larvae treated with toosendanin were not caused by its antifeedant
properties. All the results of the observations indicated that the metabolism of the treated larvae was interfered with
and the normal activities of the nervous system were also inhibited by toosendanin.

Key words Toosendanin; Pieris rapae L. ; Botanical insecticides



