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Effects of fluorescent brightener on the peritrophic membrane structure of Spodopt-

era exigua

ZHU Rong» PENG Jian-Xin"> HONG Hua-Zhu (Institute of Entomology> Central China Normal University> Wuhan
430079, China”

Abstract: Environmental scanning electron mictoscopy and biochemical techniques were employed to analyze the strue-
ture of the notmal and fluorescent brightener 28 (M2R) treated peritrophic membrane (PM> of Spodoptera exigua . The
normal PM surface was smooth and wrinkled without pores or slits while the treated PM surface had pores and slits . There
were many types of protein in the PM. SDS-PAGE separation of the PM suggest that there are at least 17 polypetides.
most of them less than 97.4 kD. Proteins formed 41.98% of the total mass of the PM and carhohydrates 2.05% . The
PM proteins could be dissociated from the PM in witro by M2R. Dioplet feeding fifth instar larvae with M2R greatly in-
creased the permeability of the PM.

Key words: Spodoptera extgua; peritrophic membrane;: fluorescent brightener; environmental scanning electron micros-

copy

Bl R e peritrophic membrane, PM ERAF
WA R, ST P EARAGEZE, h
TtEIEEE, HeERERPTE ELaER
ey i i AR AN S DRI AE AR

I BERR A DA IR B ARSI, TR DG B
FRILAR SR R T IE B . Wang A0 Gra-
nados (20007 WFFTIESE G (1157 R] AT IR #0740 B0
Trichoplusia ni FIEE . FEERM Spodoptera exigua

FER,. REBRM-MHEMREE. EENEEE
REJOFEEE . GILMEE. WA E BT LR R
EEHBRMEYRN AL (Deksen and Granados
1988; AIEMEF E, 19920, ILHER, AMKI
TS b S AT DATE I R ORI T M
MR RE . Corsaro (1993) BFFTIE B FAE 46
RS E A RS 2B B i B e R S R
25, Shapiro F1 Rebertson (1992) B IRIRIE T 63 H

R—MERN. BARREARLER. HTREH
F A LR O B LS s, AR T
AR I 2 2 X — E B AR F AT A B
BATRAT [ R R RO E R R RS SifRA ML
RO E AL B B R AR AR, DA — BT
FUIEH AR AR = AR AT RS
SRR

ELIE: MlbE BAMSEES 200001120 BEHHFRAEQLME (02192
TEEE A KB, &, 197 F 12 A%, WIS, FENZERRFTIEITAF, E-mil: dnrongzao@sina. com

% BHAEE Author for correspondences  E-mail: jianxinpeng @21en. com
WeH8 B 3 Received: 2002-10-08: ¥5 BHE Accepted: 2003-04-02



43 KBS LEAFINEHREEREEREENRERSER 425

1 MBI %

1.1 3% R B En

FH T RO B b R AL R R R
FLOFERE, BCHEE, ATWHHE®EE (287,
60% ~ 80% RH, | R 14 h): 618 57 M2R
(fluorescent brightener 280 FIEEE R 2000 (blue-
dextran 20000 HM B Sigma A 7). EEERHE 2000
B AEGE, 4 TEH2 000 kD.
1.2 ERIERAHE

BT 5 I s, MEIREE &
i, AEBETKE®RZLEEN, —HorAEET
KRFT - 200C, ALLSDS-PAGE: —H#E4r%%T
B, 4CRE, ALELTH.
1.3 ERIEAMBENE

FEE s SRR, IEERE, KHEE
BEYNEEEETHEE®BES (XL-30ESEM) T
ez, BE.
1.4 BERIREN S BINE

SDSPAGE wth B EME: WMHEEHFT
- 20CHIE B K 10 5, I SDS-PAGE b &
s I 4 T EBEEEF (0.5 pg/ml Leupep-
tins 1 pg/mlL Pepstatine 1 mmol/L. EDTA, 1 mmol/L
PMSE), 4°CIT, RHEW LTS, SDS PAGE M EZE
ek, Ko BEEN 12%, RERAD 5%, R
B, HE.

EOESEMNE: 4mg BHETEHENES
B, SRIHATEKEMEKE. EERPRE
pH 7.0, F Biophotometer W& B HANIRE, BT B
TR, EE 3R, BREREORENETE.

BEEMNE: B4 mg BIF TR E & BT
kAR, FIEHRTNE pH 7.0, EEGATE-E
SR8 o JeE T 620 nm 4 OD (B, 1RIE
EHEZENERE, REAESE. EE 3K,
1.5 XEATLBEERIEMBENE

MRLAS #4020 mm’ B, EFINAS pL 1%
M2R, 7A0T 2hs 40 FIEREEH, BETHEAM
MR T, BE.
1.6 XEATLERSENERSF

BOBSAF T - 20CHIE & 10 &%, MO 50 oL
1%M2R, [FEIRTINA 4 ¥ & S ESTIHIA (0.5 pg/ml
Leupeptin, 1 pg/ml Pepstatin, 1 mmol/L EDTA, 1
mmol/L. PMSF), 4CiT®, R HE LE, 129 8
SDS-PAGE, RE .

1.7 XKEAFME|IEREENNFN

PRV VE MR AR W 52 1 5 #2401 s FERE
W, HPE5pL1% M2R, ZHRANEL s W,
25hEME S pLS R EREW, EPE 1% BEE
B 2000, FIREEE, BETEMBETNE, 8
5.

MR LANIEE FZ 5 62 40 8 20 m® B, EFINA
Spl1% M2R, 16h SHIERE, BT —8EHA
&, #inees Mg, BE.
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2.1 EBERIRGHHBENE
HERAHASENERFEFOE&EET LS.
HE, RA/DIERESS, BETLEE (E1).

Bl1 EFEEREH0RENE
Fig. 1 ESEM of the peritrophic membrane of 5. exigua

2.2 EBEREGAKAST NS

SDS-PAGE ETFEEBEMELEMHERE, 2
LHE17THEBIR, STESZETA4KD LT, MAZ
FivgEr (H2.

FEENEORSE: BREEQ RS Y
41.98%, HPREEERERA & 34.66%, BIEE
FEARANS7.329% (K1)

HEENHEEE: NR-ERENEENa
BEYN2.05% (K2).

®1 HRRBEREMNEARIE (%
Table 1 The composition of the peritrophic membrane

protein (%)
BHAR W AR Batch  Piy{E o fRreE
Protein 1 2 3 Mean+SD
B8 BT total protein 42.26 38.33 45.35 41.98+3.52

B B O R acid-soluble protein 7.12 6,80 8.05 7.32+0.65
B E R alkaline-sobuble protein 35.14 31.53 37.30 34.66+2.92
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Table 2 The carbohydrate content of the peritrophic

membrane
el MFEHLLR Batch P « pR0EE
Sample 1 2 3 Mean + $D
BERE (pgfml)
7.9 8.6 8.4 8.2£0.47
concentration of cartbohydrate
EEE (%)

1.9 2.15 2.10 2.05+0.13
content of cathohydrate
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2 M[EEEEAR SDS-PAGE 4T

Fig. 2 SDS-PAGE analysis of the perirophic memhrane
protein of S. exigua
M: 164 F EE A BRE low-molecular-weight proteing marker;
1: 1% MeREBFEME®EE QA poteins isolated from the
peritrophic membrane with 15 M2R; 2. 3: HemEERR
the pertrophic membrane protemns.
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HEREHENERE, 219 M2RAHE 24
EREaERRmAR BB AL (F 3:
A, HELGEMNEMEKEEREMRITERZ
BNE, AEA4LEHNEEETEHEA (B 3: B
2.4 ¥IEAFILEEREZ B SDS-PAGE

EREEERMILT REET4FH, A1%
WMREBFEFTAUFEEEZERES (B
23,

2.5 FEAFIMEEEREENTN

BESL 1% MR IR EEEERE. 2.5k
B, AEEHBETUEERECHSK, EaBFEE
2000 KEWHZFBEIES (B4 A>. MESR4A
EaERFETE, TEAHEEE 000 /MEHF
(El4: B). 0.5% M2RASSHERFENTER
W, REBRWFIL, &EFEHE 2000 B4 b &
(B4 -

MRS 19 M2R UEW 160 5, BIRERE,
BF&W A E, 0 pes A MEE AP 81
WriZ A PRSP (B 4: D), MERAESEARRFT
B (E4: Ee

B3 dHEOTCEBERIBRENE
Fig. 3 ESEM of the peritophic membrane of larvae fed with M2E
A 1% M2R'™BE2h/E 5 B4 B E &K The pentrophic membrane 2 b after fifth star larvae were fed with 1% M2K;
B.1% MIR'BE 4h/5 s 41 B E A The peritrophic manbrane 4 h after fifth instar larvae were fed with 19% M2R.
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P4 e A [ o B 0 8
Fig. 4 Effect of M2R on the permeability of the peritrophic membrane
A HEEMESHLY S 1% M2R, 2.5h 5 HE A The peritrophic membrane 2.5 h afier fifth instar larvae were droplet fed with 1% M2R: B. # &
R A S M4 FH & The peritrophic membrane of non-M2R treated control larvae; C. MEEMBE S HE 0.5% M2R, 2.5 h IGRIE & E The
peritrophic membrane 2.5 h after fifth instar larvae were droplet fed with 0.5% M2R; D. BBLULE 1% M2RIEW 6h G 5S4 hmEEB (+ PBS
1) lsolated peritrophic membrane ( with food contents) from fifth instar larvae fed on 1% M2R for 16 h. in PBS solution; F. ZHEAB R (1 PBS )

The pentrophic membrane of non-M2R treated control larvae in PBS solution .

3 Wi

AR 92 55 UL B S 1 BRSO MORE, A b LR
THEEBEAZHE E L EOA M. SDS-PAGE 7 &
1THEEEAR, 7 FRERKZAE9I7.4kD LT . H
BERMELHESREN4.98%, BEREN2.05%.
Lehane (1997) it B2 [ A9 59, 45 i
BEEEAFREE N 20% ~55% , SDS-PAGE 7+ &
12 P EZEEAFR, K/TE15~220kD Z[A], H
KB sr/hF 100 kD E WA A 53t i i 5% L F A
I AL, SDS-PACE 2 nfH 16 X EEEAR
W, R - BAEITAKD LT, EAKSE Y
34.74% , BIER AT 61% (5K™iR%E, 2000) . A&
HEERY FARERATES, XFERARSE
BEPE . B g DLW SE LA A X . Richards FI
Richards (1977) % 2" K 2R ® H B L@
W EE . LfLmaE, LEMAERILE/DT 30 nm
B /AL . FRATET OCR RIS B IR B R L BE % [
MERMHLWE R, SREEEREREY
A1 HE, BfLI SRR, LUEREMER -

(Richards and Richards, 1977; Brandt et al., 1978;
Ryerse et al ., 1992; Spence and Kawata, 1993) .
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B35 40 1 LA s

Shapiro #1 Robertson (1992 ) M Shapiro #iI
Vaughn (1995) 0k 5C Y34 11 790 % 35 18 #% . NPV
( Heliothis zea nuclear polyhedrosis virus, HzNPV) i
¥ W NPV ( Helicoverpa armigera nuclear polyhedrosis
virus, HaNPV) . K58 NPV ( Galleria mellonella nu-
clear polvhedrosis virus, GmNPV) | B 75 # 20X Bk NPV
( Autographa california nuclear polyhedrosis virus, Ac-
NPV ) FIEE& & NPV ( Lymantria dispar nuclear poly-
hedrosis virus, LANPV) F#EGHEEM. AL 8
F S K B 1S B A3 A R 8K NPV ( Spodoptera
exigua nuclear polyhedrosis virus, SeNPV) HIfr 3 77 4
NPV ( Syngraph falcifera nuclear polyhedrosis virus,
SfaNPV) L H £7 1 & fF H. Shapiro fl Robertson
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