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XKEREBEBNHFIXNIRL RS
HAEERNEREE W
IR WAF KHF 40k

(hEBERIYTRFR  dLx 100080)

MR AFARIBIERE R Helicoverps armigera (Hibner) fih b JpBABAEREKEHS T
* BERIRIAR KR, &R AFEEMEHEANRKERESBMEH, L 0.21—4.2% (F
BEWKERASHRATIR, RETHREBHTKERGXEEESIE0PBARECER,
EHEBAFOBTSEABRENNEARE RN RN, SHREIFEHROS R, BB
HRREOBENDHME, & 4.2% RE TN ERL 2190; B XHEAR. SBET
BEOBNSEOEENDERR, ERAEZINDIH. KHBRAIRKE(0.849% )M
Wihh, FREXREOBTUANBEARABE IEENE, BREXREOBEHBER
R-BREEBENEAARE; KARGHREG. 22 MHANLS R, BRELKRESRN
MEOBENBERE, HTHENEAREE. ME MR E S 4 R4 KR meife
FInE, R ERT 0.84% 5, MEIBENE LB/ . EAEZING, BEBE SN Bhi
BRZNET EXNBARNBGEMEIER, M S80S FER O BER RS, B Ak
HEXMHE, EmERAE.

XA KEBEHEGEDHEF,RE R, BEOE

EMELBEBNENE EFETEDHN—HEKRBEAR, MAM(ERREH)E
HENEEENSIER, SANRREL, ERBOGINRER R EE. B E N HHh
RAEREES, XMEENBEBIRTEX B h/E AR B fE ek Nk e =9,
B R EL B 0 F WS SR N 2R B S IR FAO KRB AR,

EYE E BRI S (B R BN BHE AR BTN AZE 2B %, WAL
YBEAREEBRNGF TS ERRER, BEREES W, XM IERRE % K&
(cholecystokinin) JE#3"*), Broadway Fi Duffey W E S BIHEWHEL h Helico.
verpa zea RIFHEBIR Spodoprera exigua FAFHEEMHFItL I BT BHEBEES
BBRTE DS, NAB O G B e A R AT R WA h—R, HHE
EREBRFSELBHABRSIENY, AWRRIERL DR Helicoverpa armigera
REOABAEAKRFG TMENRRE, 7Fkh R aRBmEIE R RS BE P i
I, RIER H B AR b 4h N TR, 380 0 5 4h cREU& JE A 4 2 38 I RO AR
RENVER, RAE THENBL RS BOREERABERER TR,
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1 #HE5xF=
L1 BdapytasefochlaEsaaiRm

¥ty Helicoverpa armigere 7ERE 27°C MK RE 75% . YRl ¥ 14b B KRHT
AT, HRATRBHRE Bot” E4l, BEEASEERIREASNHEBAESF
BR2BEIRRE, BRERRAREKR, R—eR B4R 0—4C TR, FARRK 0.15
mol /L NaCl %@ E&KE, BEFHREN S, KEREFE(—15C), AR BTE H, B4R
G, 0.15mol /L NaCl B EKBRNEIFR D% H Beckman-11 2 ,{ZIL7E 11200 X g,
4°C M TED Smin, B L ERREATR B &,
1.2 ERPHEaRHBEEER

KO BEOEH A, Bowman-Birk #IHiF, ¥l G BE S BN FIAIPREED
HHBH Sigma Bk, HHBHARELBEBINHAABEKFGTHHRESBERN &R
5, MEF S RPEEREZMRHER S, XA 10min FMAZEBAOTHERY, lE
FA R B E B 5 R (b, MBI B R AR 4 Spug/ml B 10 ug/ml,
i B e M IEH R B AE R RY 5 R4 PR B, DIASIMHEIFIREAN R, EE 3 Ko
13 ZoBENESERETHORECEBRERETHER
L3.1 MBI 4RE s SREHS KT HEEARD 5 7 0.84% f14.2% (F
BRI R4 B AT, DIEW AR Rigkl. BN cHERERR K
MHEIFIER, SALANRHZE 40°C FMABBESS, R B AEF KD —HAORL S 4 18
4R, PR 10h ERE, BARA S ESA BEE A Sem ExMNL,EI 1k, SR
fAR 10 k4R, BRERIMAGERRBRA B KT 4hH 48h NEBRKIHER, S LB ERN
EAMEE, 48h 5, U4 B RBE, RS, REP B8R, T B BEYE, R ER
3w, MBHRIAFHBE(ANREHEB), IHEHBHENERK(RGR), HHEARM
T

RGR = (B — A)/{((A4+ B)/2) X T]

Kb, THEREXM.
1.3.2 st gh R BABBL: LLO, 0.21%,0.84%, 2.10% F14.2% (FE)5 MRE
BE,.EHS XL BREOBEMEFNRAALGEN, REHFERT. UE8—KERNALR
B ERGREE 0 B3 IR, 15 F B 91K/ h—BR04h R 25 3k, 4 HE#R—®RiAs, &
BB BRAE, RGBS, &M S H N EEDBEE,. EE 3 R, RREELIT
DT RAMIXETTZ 5P, Duncan IFEREERRERTES,
14 dBHECRBENE

BHEBENHE 30C.&E pH TER UV-754 BRSNS EETRE, Hik
£ Campbell £¥, KMHEOBMEWHM Sigma X L HBEMAE R BEEEHE P-H
FRM-L-HEBHE(TAME) Y, 78 pHB.50 ) Tris ZahkrhfsE, TAME )
2mmol/L #ZF 0.15mol/L NaCl @ ¥, 0.5ml jiA 0.5ml & FEsEHy 0.2mol/L
S, REMARELAE 2470m JETKE, 4HEEERBEERERL o-N-X B
K-DL-HERB-P-HEXE (BAPNA) XEH, & pHI10.50 HERBH&TE,
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BAPNA ) 20mg/ml BET_HETVH, B 40ul MAEHHEE®KT 1.5ml 0.1mol/L K
B Brhik, KR 20min JG,MA 0.5ml 30% (V/V) ZE% LR ,DL 405nm #Y6H
Wi, 4 HBEBEARESEEHINEU N-FFBE-L-BREBR L8 (BTEE) LK W, %
pH8.50 #9 Tris SR diiE, BTEE P Immol/L BEF4& 10% (V/V) BEH 0.15
mol /L NaCl Z#d,Bi%#& 0.5ml MA 0.5ml ShigkE RN B, RWEBER
L 256nm JYEWRiM{Ei, TAME, BAPNA 1 BTEE s 4-FigdeE 8124 540, 8800
1964, FI AT SEAE R K RIS Yo B BE AR o

RPN REAREE UEEREEREREEONEY,.E pHI0.50 HHERS N
BPisE, BEBEAL 20mg/ml REHRT 0.15mol/L NaCl #¥. BiZ# 0.3ml
MA ST HEKE 0.3ml 0.2mol /L ZEahykth M, 7E 30°C &AL 2h /5§, A 0.6ml &
20% (WIV)=ZRLBME L RB, REBAWE 11200 Xg,4°C FEL 15min 5,8 EE
W, Bl 366nm FERUE. RNEBEEY | MRIKBAMNELENN 1 MBEERED B
Lo
15 ZaRSRNE

PAmMEERSNREED A Bradford™ MM E,

2 X
21 WMRNGHRSBECRHREER
& 1FIHT 4 MRREEBNGFNBE R4 R D HE DR RBRE SRS REA
BEOBRBRENEE, MR RASEEENEREERBEEEBL R R REA RO BOmHfE
AU AE BE OB NEINA/EFBR, Bowman-Birk fIfIFlkZ, RDEEREDEN
BIFEOERERS, MIPKEDME N = /eSS L BEWHIER.
%1 ERFRFTAERECHRIMM (SBTI)| Boewman-Birk i (SBBI),

ADEREORDHEN (LBTD) Mk EoHMA (O) MRLRpR+BHH &
AMTON, BRSEEBREOR . AMBATORIHINESR

OB mEN WU KPR BB AR EAER

SBTI 35Sug 7.964:1.95 4,504+0.71 37.0448.48
10ptg 7.21%1.72 2.1940.28 22.22411.11

SBBI 5ug 17.04+5.16 4.0240.29 24.2449.46
10Ug 12.1643,25 4.70+£0.92 25.764+6.94

LBTI Sug 35.374+1.95 36.47+5.30 60.6116.94
101g 33.1141.89 25.48+0.11 53.0345.25

o1 Spg 101.59+2.75 97.54+3.73 89.39+11.44
10kg 102.9641.56 91.9245.77 95.454+4.55

& BEMEMEBEHEIBREGESR, 100% EH N ERSED EEME D KN RB0E IG8 R B/
T 100 RREFMHEA,

2.2 AT BE B o il 7R X3 &b o 0 45 S B2
PhEHREARKRE RS BREO RSN, I R PBHEEBOBENEL,HE
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MO RPOERRE, ZRILE 2, MEHNESBREREEOBOBEEBENE, £42%
WET, ZEBEELNRE 21%; BREXREOE, XEEAEOBNAEARE NS
BEEME 4.2% BIRE T, RS MM 41%., 37% 34 % ; RS hhERE
DEMFER, EFRE ik BT B FI3 .

2 MK RTAREXERECRIMARES R REOREHRNS S

AMNEEENER
NER SREXHEOAR BREIKREOR XEEIELE HEAR RGR
%(FE) (Umol-min~!/fp) (imol-min™!/§f) (pmol - min™/f5) (BRH - min~Y[F)
0 8.839540.5609b 0.7588+0.0762a 1.1295:+0.2880ab 0.51591+0.0305a 0.5623:+0.0205a

0.84 9.5802--0.9864 ab 0.625430.0238 b 0.8760-:0.2223b 0.4701+0.0218ab 0.518340.0267b

4.2 10.7161+1.55618 0.44561+0.0105¢ 0.7607+0.0692c 0.339110.0144 ¢ 0.5126:4-0.0246b

& BENPHUEHELLBRRATERFENNNEZRAPE (Dvocas FERELR, P<0.05).

23 ERNHRTERARATRNEORIMNAMNER LGRPREEREHIREROES

MEN SREANEAR ZAREXREAN ZHEAEAR REOR g 8 H MK
%(FE) (Kmol-min-'/f) (Mmol-min~t/B) (Kmol-min-/y) (Bs&r - min~'/f) )
0 2.66674+1.0184b 0.267040.0318a 0.172910.0599b 0.15961+0.0243 a 0.160240.0234a

0.21 3.0864-£1.3049ab 0.24404+0.0548 2 0.1959:+0.0998b 0.141530.0438ab 0.1348+0.0275b
0.84 4.222241.0291a 0.178910.0386b 0.530210.0200 a 0.149140.0206 a 0.10964+0.0141 ¢
2.10 2.8889-+0.8543b 0.116110.0217b 0.2651:£0.0399b 0.093710.0108 ¢ 0.1070-40.0156 ¢
4.20 2.296310.1960b 0.114040.0223b  0.25364:0.0199b 0.078410.0060 c 0.0832:40.0123d

B BUENTHNE R L ENAAEREB0YEEER A H(Duncan FERERR,P<0.05). R
BB IR e
23 XEWMESBKEERN DR N-RENE
HERPBEAREREXEEEDBNHFN I ENS 2T HEOBENZAUR
s EROEWE LR 3o YIHIREY 0.84% i, HREXREORNLERELE
ERNELEEER TR, LGRS ME] 2.10% 70 4.2% b, BRI MK, &
BERHEABNERE DB NG K MR, 4 RERNEERR
g, BEREKT 0.84%, HRIMHIERABEREMLRD.
3 Wb
RERBEABNHNER ARG THRE RGO RPHOS RO RERSEREN
WHEHER. Y4B SEMEFINALIRE, 4 R BE D BREE AR, FrH
B, R 4h R A RR B BT IS, (2K A R AN H 28 B 3 JE Bl B R BE AV MM K
bR, ERKE THRDEERET, L BREANAKEEESBNHNRE—
XE RO 2T o
Broadway F Duffey™ LI TAME XYMl T EM iR R AFHRAER I B &

0.18% (BRE)KEBEOBNHAGEPHANXBREOBNEML, RIZFMAERELEDEY
#, BHLEREOBIOEHNNERERATRARATESRREORORBEE-EM
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EBR—SEEERYORT IR, AWRIEX THREHRR 0.84%—42% (ST
FEM 0.19%—0.95%) FHKHIME 0.84% WATHEHFIHIFA TR 5HEAK #
TAME (St RBEEOREETERN, ERIRGNEREST 21% WAL
kL B R EA B EE A — N 4 R ARG R R IR , KR BAPNA 595
MR EBEOBREERERR, Bt Broadway SRR GE0UR & B BBINEI R A FHIF
F—AH . BEARRSR, BOBMEFNEROERIRBETREEHER
B EE,, XMEAFARR TN —RELQE, RN ZMECER, HOBMREY AR
HEEBOEERE, TANBNERERXREOEE ) RS, REREERHALE
hEEEABNADAERR, SBREREREATRE,

BRE T RE S B B RN, &4 E S R RIS S R R
WHITRE R B HMABNARMSWEE TXBIMNATEERE BEFFILRE:
—FHEMEXBB IR, XM TRACERERE RPREHER",; B—MERBSW TR, B
A Py rh g — S FRELH AL P P RERI O (LB RO 7= 21, AT RE—ERBE P L T
X—Ro MRARFHA—EREHRF, Chapman"HAXE fHAEEELEHOBEE SR
Loy HRAR, B K PNEATREEEHBRRE. FENOIBMBEARR,

# % x ®
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EFFECT OF SOYBEAN TRYPSIN INHIBITOR ON THE
GROWTH AND DIGESTIVE PHYSIOLOGY OF
HELICOVERPA ARMIGERA LARVAE

Wang Chenzhu Xiang Xiufen Zhang Shufang Qin Junde
(Instituse of Zoology, Academia Simica Beijing 100080)

Abstract Based on the im vitro effect on protease activity of larval midgut,
soybean trypsin inhibitor (STI) was suggested as the potential resistant agent to cot-
ton bollworm, Helicoverpa armigera. It was incorporated in the larval artificial
diet at 0.84—4.2% (dry weight) to determine its acute and chronic effects on the
growth and in vivo midgut protease activity of cotton bollworm. Ingestion of 4.2%
STI in short term resulted in reduced larval growth rate, increased low alkaline
trypsin-like enzyme activity, decreased high alkaline trypsin-like enzyme activity,
decreased chymotrypsin-like enzyme activity, and decreased total proteolysis. When
the larvae chronically ingested 0.84% STI, low alkaline trypsin-like and chymotryp-
sin-like enzyme activities were significantly elevated, high alkaline trypsin-like en-
zyme activity was markedly declined, and total proteolysis had no significant change.
When the larvae chronically ingested 4.2% STI, high alkaline trypsin-like en-
zyme activity and total proteolysis were significantly decreased, but there was no
significant elevation of low alkaline trypsin like and chymotrypsin-like enzyme acti-
vities. Retarding effect of STI on growth of the larvae was significant but not
proportional to the dosage of STI. Thus, the mechanism of anti-nutritional action
of proteinase inhibitor seems to be complicated, and pernicious hyperproduction of
some protease may be only one aspect of the action. Influence of cooperative prote-
ases activity may still be the basis in mode of action.

Key words Soybean trypsin inhibitor, Helicoverpa armigera, protease



