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Abstract: [ Aim] This study aims to reveal the mechanism of epoxyxanthatin [ ( sesquiterpe lactone
from Xanthium sibiricum) on Pieris rapae larvae. [ Methods] The activity of midgut protease, amylase
and carboxylesterase in P. rapae larvae were investigated by feeding to 4th larvae of P. rapae. [ Results]
Epoxyxanthatin | showed the most obvious inhibition on midgut protease, whose activities were inhibited
20.95% , 29.38% and 50.06% at 12 h, 24 h and 48 h after treatment respectively, while it showed the
less obvious inhibition on midgut amylase, whose activities were inhibited 11. 89% , 39. 01% and
31.92% , respectively. Meanwhile, no significant differences in carboxylesterase activity were detected
between the controls and the epoxyxanthatin | treated samples at 12 h after treatment, while the activity
was obviously inhibited at 24 h after treatment and significantly increased at 48 h after treatment compared
with that of the control. [ Conclusion] The results suggest that the inhibition effect of epoxyxanthatin [
on midgut digestive enzymes of insects may be one of the causes to inhibit feeding and growth of insects.
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Mahmoud, 1998) , T H-AFik A EE S @A
BRI MR A A RS B N BRI & ) (5K RS 5 45,
2001), BAZMAEY SN, BFEMHERRERKK
B (Kawazu et al., 1979) , PiJE 5 F15% 7 (Lavault et
al., 2005), PL A (Sato et al., 1997 ), BK & D1 2K
(Harada et al., 1985) LI K A W FEHE/EH
(Roussakis et al., 1994) ,

Xt B Xanthium sibiricum Patrin ex Widder 75 4
KA RN RGEHRRY, BHIH R CBEEZER
WhaBEmEZAEs T, AR ANERLED
(F 2 B 4 H: 4B, SB-epoxyxanthatin-la, 4a-
endoperoxide, A AEH R [ ) R, BA
XF R ERBFER . AR KE WA IR R S
PECEBEAE, 2007, 2009) , HIE P& T 1% EAEY
B ( FBRAE, 2008) . ASCHGE THEEHR [ X%
H T AL IR BTSRRI S e, A B X
ST RO IR A A K R B IR LIRS AR E

1 MR5EFE

1.1 ##

HEGHE [ (4B, 5B-epoxyxanthatin-la, 4o~
endoperoxide, 732§ CisHy505) « Hr ks B H ¥
A WX, SHRE ARE . AN [FIAR P 5 46 B
RERCHE E A E 45 i AR (A 3858, 2009) , Birtk
BYEEEIS% UL L, HE#H% LC-MS, GC-MS
TEEAMTNFEIE, LLO0. 1 g/mL F B k46 (8°C)
PRAE, TR I A A R o

/INE3E Brassica chinensis L. &M ERAE EHF T
Mgk AE S, BT 500 mm x 500 mm x 500 mm (]
BeaFREY, EEIERCM B RIREE &M
TR, BAERKIAAAEMRS, FKES ~6
PR Sl =Ry i o

T Pieris rapae L. 2k H B & KU TRt
250 B RS, ZEE N (25C, 70%~80% RH,
121L:12D) A H /N E A TSR 77
1.2 Fi%x
1.2.1 WA KA EHR I AR
KRR 0.005 g/mL, RBFHH 3 s, EHHA
T fr MR g R HL R/ N—BE YU 3 h i 4 183
FHA, S AEAL S 12, 24 F148 h 7715 i) 4 e it
T, 0 BRE L LURE R 1 FR e 2 18 7K I YRR 13t
Fr R
1.2.2 Rl &: BTG 4 I 3HE 2, Kk

WEYk LR, 750 ~4CTEEAFS, F 0. 15 mol/L
NaCl W o RRW, A FmEh g, BRENE
¥, 7£0.15 mol/L NaCl 7Kt 2) K 2 o B4 4R
B, E8Z 1 ml/H, 5% WAE 11 200 rpm, 4CF
B0 15 min, B EVEWAE DMK W . F PBS
FikE 5 ~20 FEH TG MW E . DL B ETE VK&
T, BALEE 10 LEFHF R, THE 3 K,

1.2.3 HpEEHBAENE: KA D EE
(Bradford, 1976) , #R#EE H B MFHEEH. B
RS R I AR 0. 5 mL, R B BT 2. 5
mL, %47, 30°C /K 5 min, JUJ5E ODys{E, LLO.5
mL ZEIEK A H BTG 2. 5 mL W%, EALEE 3 Ik
BE, BEEN 3 K, xTHRIRMEMZ, RiBEH
e,

1.2.4 HHEARHE NE : RARKRZE(GUR
&, 1999) , trEh & B ERRHIME . B | mL,
A 2% BEEEHW] mL, {58 15 min, HIA 2 mL )
0.4 mol/L =R LR IER L. ARG Y KE
20 min, 7 11 200 rpm, 4°C FE.0 15 min J5, B L
B 1 mL, fIAO.4 mol/LERFREN 5 mL FIAEARIH
1 mL, $4], 37°C/KIBIEE 20 min 5, 7£ 660 nm 4b
I OD{E, fAb¥ 3 WER, BEEWM 3 K, it
BEREHMLLIE S, A pg/mg pro-min,

1.2.5 A3k B iE 1 IE . SR 3K
WRYE (TR /R Sk, 1992) , b4k FH & 2R
fEo BXEGWR 1 mL, fl A pH 5.6 HFFERR 5% vh ik
1 mL, 40°C F/#E 15 min, AT 1% FEME
W 2 mL, 40°C T i 5 min J5, 7 BIAMA 0.4 mol/L
NaOH % 4 mL(z5 FH X BRI E FARRATIA ) 5 B
2 mL RN, S 3, 5-ZREKAGRRIAR 2 mL, ¥
K& 5 min, ¥H5HZBKTRER 25 L, H
SPIEIEREETHI E B ODsy . HALEE 3 WEKE, B
BN 3 K. THEIEM BRI LLIE J1, B0k mg/mg
pro-min,

1.2.6 HGRMREELIE N E: 2 RBEKE
(1993) 7k, LA AE BE o285 B 1A 5 1 S #2 R R
B LTS 1 B, ERE o AR B 1 mL I
0.1 mL7 i@ &58(0.5 mg/mL) , &%), #F 1k 20 min
J& (et 58 2 7] U] AChE 354£) , fIA 5 mL iy
0.3 mmol/L o-BEERZEEEAE NI, $85), RIL 15
min, A 1 mL B &5, £ 30°C/KBIET 30 min,
M ODg B, FACFE 3 RER, BNHMEN 3 K.
RIEEME TR, SREIA RN o- K&, 115
FeiG 77, PA pmol a-ZEH)/mg pro-min IR,
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Fig. 1 Effect of epoxyxanthatin | on the content of
midgut protein of Pieris rapae larvae
HIEFE B EARR/NG TR st B SRR REA B T-10 %, 78
0.05 KF£ 5% B %E; T [H, Different lowercase letters in a pair
histograms indicated that the two means are significantly different at the

0. 05 level by paired-samples T-test. The same below.
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=AU

WEEHR [ AR F 5, HhhEAEE
PN E R ILE 2, sTLUE S, ABE 12, 24 F
48 h3gF H i 8 B X B BAR T X ER, B
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FER, X B B M IR R R
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Fig. 2 Effect of epoxyxanthatin I on the midgut

protease activity of Pieris rapae larvae
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Fig. 3 Effect of epoxyxanthatin | on the midgut

amylase activity of Pieris rapae larvae

FEE (P <0.05), &4 B vk M &l R 0 50
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2.4 REEBER I XNKXERFFRBEEHLLEF S
IR

WHEEHR I AH)5 12, 24 F148 h, KFRF
JARRRBERHE MM E 45 R WL 4, ATLAE H, kb2
JG 12 h, 35 RPmRREE G R, 53
MZ B ZFABE(P>0.05); 24 h i, LB 3
T HUB) P PR IR T RS R BRI (P < 0.05) , 1
PEIMHIZR N 9.83% ;5 {H 48 h i, FRAHEHEEIT, H
BB TXE, MEZEZREE(P<0.05),

3 St
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Fig. 4 Effect of epoxyxanthatin I on the midgut

carboxylesterase activity of Pieris rapae larvae

PHAEERSEEY B, SEYRE MK FERTZ
—, fEE0E N B S E BRI N ER A0 (B
DT, 2001) , SHM o, B-AHLFI-y NERSEH B
RHEYFEEW — > FEINEEHE (Rodriguez,
1976 ; #RAEAE, 2004) , V2 HEYI AT 05 A B Lo
HEAXRRYIER., PR A RKEEFMEH
BEATE ML) SRR S IE 1 . Goren 45 (1996) A
+EBHGR G E BEY Tanacetum praeteritum ) 4F
o B — b AE R WE N BE 1k & 4 8-alpha-
XF K R K Mk Spodoptera
liworalis {1 4h B A E R, X7 BCI, HT, LU-
1, COL-2, KB, P338, A431 F1 LNCaP 4551k ¥% 5%
L LA AT P Adekenov(1995) IAGRHE#)
W& B Achillea, 3 JB Artemisia. K % 35 B
Centaurea . TeBAL)B Inula. EHESEE Crepis, BR
¥ Crepis tectorum F K & 4. N 3§ Gaillardia
grandiflora ™53 B 1y 14 TR i A% 2 05 P4 T S G2
Y, REHFEESMERKEZTMHIER; W%
B Ll [Fl £} 2= Homogyne alpina 3 85 i 5 i 4 3 3¢
AR (bakkenolide ) X153 H g # & ARG BRI IE
BTG, XERIK Peridroma saucia KL 2l HRIL
IR FUA A K & B IS M (Nawrot et al., 1991)
B A W TH AL AR RO AR B s B B
M4 % B (Slansky and Scriber, 1985) , #i#| 7 iE
EHRAEM BRSNS, TR RFS8s3 R
it 2% A A P 3 BB A %% 3 ( Timmins and Reynolds,
1992 ; Terra and Ferreira, 1994) , B &5 H BIS M4
HIFN ] SAE Y X B PR 5 (Broadway er al.,
1986) , RAMIE T S HEABMHR MG, H
THAIRERZ I, RINEKEFTAR (EEHE,
1992) , a-FEMEERRBELARGE P EZENIHIL

angeloyloxycostunolide,,

B, TR R EUA N RYER W R SRR A YK %
BCR AT R 22 20 B AR R A R LR SR, &
HEAEeRARE . MEER RSN, Nk
KB AR R R ALPE T, ATl B 2R K
%% (Ishimoto, 1999) ,

APRRY, BEALENERREY HE—F A
BHER | M3EHF RS HELRE(BEEARE. B
i) 1% A R R IHIER, ALBE 24 h X PIFNE
AT PE R I T LUE 3k 30% 24 . A EH
2 [ XBRRPmEAREEERmE, S5 EYn
BB R, PR REER S, FTREEERE
B (F3RAE, 2009) BFFTH R = A B E ] (3
R AKK T M L2 4 BTSRRI P R
PR EBEEFRZ —, R, XFRREEHREE
HEXIWEYE, PhEORS &M, TTi5H
AT IS P 32 100 1] 4 ) B Rl B A B R R T AL
B BN 43 W R o

BREG 2R T o/ B KMFEE R , RSB Y I
—KEI SR, A TREANEIMHA S, BA
T2 CEIZIES, 2009) , IRIREERG (CarE)
JRBAENEENHFREEE, S 5&8MINEEYD
AR, DIRRIE SR (S EM4E, 2007), JFH
FREEREIS PR AT S S, CarE BAG 3055 8 b 4
PR, RRIRA Y BT A] DL S #HRS B
Spodoptera eridania % CarE 15 £ & 35% ~
114% (Yu and Hsu, 1985), dEFF A FHEYIRE
Yy BAEAE B I BRI M (B A iREE, 1998) , TTE
BEREEHR [ ABEWER)E, XFRPHRR
BRI ER B A B E 8, ATRERIEEH
7 [ER—FANEY), SEARBIKNE, Mf TR
FRPREG TS, S BOE dOn HoxE LU, [R]A s 310 1
TRRMIEFAE, Mz, HTHREDEHIFTE,
AR PR ER A 5 3 1T S BOE PG 38
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