W B 244 Chinese Journal of Applied Entomology 2011,48(6) :1715—1721

P S S S e T

FHRIB

Bt e, K, e, e

RETNSETHRENNENL R NFR

2 2 I K FHE"

(el AR 2 BOR 22 B WAL RIS IEM T S 3 O S BB i SR . i 430070)

M B G Keburagia rhusicola Takagi J2F% [ ) — i e B B U B2 Hy , BN 2B 5 PR RRIR ( HUBE L7 35 4
HT0% ) o Ay T AR AR g B T RS A AL AT LA B Ay ok B 00 5 B A AN T s JEE A 4 A B
SEALRE I (T-AOC) DL K 8 S AL W B AL Bl (SOD) i S8 fb Ul ( CAT) ik S AL W B (POD) F1 45 I H ik S-%% 7% 1
(GST) A, 704 1 EAE S A DN B0 S A0 R e X g B 17 PR k3 BIr A0t O SG BRORE . WFFE 3R, S50 IRAH L,
B DA RS LAV S A 9 B9 ST SRR BE D L CATT 1 POD 315 4 34 {25 715 SOD 1 GST 375 1 BR 75 A7 38 497 7 B 5 08 BRI
ZE5E M0 AR BTG 1 258 T ek B ARBIF TSR T i BT BRI X A 0 3 i AR A S A T L DA A B
VAR 4R A R 10 AT 4R TR A e 2 O o B TP BRI B — R 7

KR T, A, SR, AR

Research on the antioxidant response of Kaburagia rhusicola
in high tannin environment

LI Mang® WANG Yong LEI Chao-Liang ™
(Hubei Insect Resource Utilization and Sustainable Pest Management Key Laboratory, College of Plant Science & Technology,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract Kaburagia rhusicola Takagi ( Hemiptera; Pemphigidae) is an economically important insect in China that lives
in a special environment—galls with a high (70% ) tannin content. In order to explore the biochemical mechanisms by
which these aphids have adapted to tolerate tannin, we treated the sexupara as the control and measured the total

antioxidant capacity and antioxidant enzymes activities of SOD, CAT, POD and GST in adult K. rhusicola of different

generations. We found that, with the exception of the alate virginoparae generation, activities of SOD and GST in aphid

generations living within galls were higher than in the control,

and that T-AOC and POD activities increased over the

course of the galls’ life. Our results confirm that a high tannin environment increases the level of oxidative stress on K.

rhusicola and suggests that antioxidant activity may be an adaptation of aphids to the high-tannin gall environment.
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BT, S AR SR A R 5 4 L (Hernes
and Hedges, 2000) ., H M Feeny (1968, 1970) %k
PULEA T BB R ) A 32 i H &)y dUIBCR Bk B
ZWFFCIE R, BT LR A ) SRR A B S W i 4
b R Ok A% O EAR I (Park et al. , 2004) , H
T, B0 B A B PR AE I PLELE A 2+ 0 T A
(Gross et al. , 2008) , WFFERB, T RYFEIENEH]
AIRESR A T H 8 A I AR 035 M4 (reactive
oxygen species, ROS) ( Barbehenn et al. , 2005 ),
TE—E AT, BT 2807 AR B I P4
M (IR L SR A S A A D i SR AR AN X RE IR
i s R B HAE R I b A T AL
i (oxidative stress,0S) , i = H AL A 2245 2
MAER) o7 A0 E SR T AR A DNA A7 SRl
IE T, it B e A= B 1A F (Summers and
Felton, 1994; Bi and Felton, 1995; Bi et al.,
1997,

Shy3E VB R i AR I A T, B R
AL 52 AR BT AL 2R G AT I 1% A APl e R 1Y
FEMEVEH] (Ahmad, 1992) . EEHRHTE LR SG E
PALFEREE AR I R GE . PR A R &
Th A Ak W Ak B ( superoxide dismutase,
SOD) , i %A AL 2 ( catalase, CAT) i S ALYy i
( peroxidase, POD ) 4 ji%, ( Felton and Summers,
1995; Wang et al. , 2001), BF9E R0, Y E i
NG AE N AR Y 22 19 ) o i, AR I e
SRS P AR, TR, DAREXE E I AR 1 AR Ak
i i8 ( Pritsos et al., 1988; Ahmad and Pardini,
1990; Peric et al. , 1997; Krishnan and Kodrick,
2006) . HH, FEN T ARG RT3 2 4L P fEA:
I SEOULEEAN 232 IF 5 T T (KA AE:, 19925 2%
ARESE, 2003) , HAEHSAIRAZ . R T AR
A o 9 P B 5 1 3 IO AL, A BIF S 00 T AS [m] s
W A BF B B Pr &k B8 /1 (total antioxidant
capacity, T-AOC) #11 SOD ,CAT .POD #11 GST $u 48 1k
Filg T o

1 #MEETE

L1 #iER

X B AUk T W10 3 AT L BN T A
M, B HURE AL 45 M B (sexupara ) | — % 7 M B
(first generation adult, 1GA ). — 1t + Wf 5 &
(second generation adult, 2GA) ., JGI# BF ( wingless

virginoparae, WV ) F1 4 # f (alate virginoparae,
AV) , HERE 3R T 2009 422 F 25 H,5
30H,6 HISHTH IS HMTH 15 H, BRHRTE
WS, WA Is ), A — 80°C R I vk A IR
PR R o
1.2 EmEHEREASENE

REWAPRICO. 1 g Mg H R I8 T K 3 2 mL B0
B, A 1 mL B A FEER /K (150 mmol NaCl, 3
mmol KCI, 4.9 mmol MgCl,, 1.5 mmol NaH,PO,,
0. 6 mmol NaHCO,, pH 7.4) ( Yack, 1993) , 7E K
LSS, 2930 s AR ARG, T4%C,10 000 g,
B0 20 min  HF IR R BB BELOAE L Uk b
JBCE

A E SR 2 s i v, M at il A
Y TR BT AR 7 A 1R G E
1.3 MEXFEHENE

T-AOC .SOD .CAT .POD F1 GST ¥4 1 g 5% & %,
A=) AR ST BT A 7 i) & D
1.3.1 RBSEHEH(T-AOC) NEFEE HLIL
BT TG Fe' T R IF R Fe?™ | J5 1T 5 3E
WP B4 & A WA (B 485 1), 78 520 nm P Ak
WOCEAR AL RE )RR, LA 37T C Nz
SEAH SV 1 B P RS A 0. 01 WOBE AR A —
AN 1A
1.3.2 BEALYWELE (SOD) iF N E/FE
RIS R B IR AR T il B IV 28 48 ™ A A BT B
(O, ), Ja & AL Y O i R £, 76 2
CRIPERT 2L, ARG SOD i
SR Z e (R A B 2, e P E 550 nm K
AR £R WO AR Ak A SOD fE M, DL 37°C
T ALE ATE 1 mL SOV T SOD i
ik 50% I BT B SOD f s S —A SOD i
L ¥
1.3.3 JHEASHE(CAT)FHENERE HH
PR SRR ZE 1F CAT J3fife i S A & S, T 4 ot
AACE G HREAE R AR S Y. 78 405 nm
A s WG TH SR SR A U ). DL 3TC TR 4
2 N BVE I RFP 1 umol 1) H,0, 1Ry —
MORCPAR K VAN
1.3.4 FENLWEE(POD) FHENERE FIH
POD b it UMb S0 S 3L, 38 5 5 420 nm 4B
MOLMEAL LT POD itk L 37°C T g2 r i
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WS B v s A etk o B AR —E L
B I A R R FR . RN S5 HA , £5 I B 200
L SN, i 96 FLF-Hrrh, FHs e i K ab,
Synergy ™ HT Z I BEFi b7 A ( 35 [H BioTek 4w 4
FE) M E B AL . T S B & v .

1.4 RS
I B dE ) SPSS1L. 5 G it 4k /4 (SPSS Inc.

Chicago, Illinois, USA) H1f#) One-Way ANOVA J5
220307, IR H] Duncan 5 52 4 22 0k 9047 2 5+
b 2 A

2 HRESH
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(AV), AU HE(2GA) RS EF (WV) B BT
EBETI AL TF ] — K, HAR T4 @ % (P <0.05,
ANOVA) , 1iif — £~ M g 82 P st 391 41 8 AL B )
RIS . B, I P I 30 A A 0 S S AL e
T334 4 2 i TR BEOKOF- (P < 0.05, ANOVA) .
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Fig.1 The changes of T-AOC activities in Kaburagia rhusicola
Control ; P48} (sexupara) ;1GA ; —{ 8 W g H (first generation adult) ;2GA ; — 0T i il 1 ( second
generation adult) ; WV . JCI#Hf (wingless virginoparae) ; AV . /g #¥F (alate virginoparae) , | [F[F] The
same below.
P B R I8 + RS (n = 15) , ARRVING FRERIR 225+ 3% P < 0. 05(ANOVA) , R A,
Data are means + SD, and followed by different letters indicate significantly different at 0. 05 level

(ANOVA). The same below.
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Fig.2 The change of SOD activity in Kaburagia rhusicola
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Fig. 3 The change of CAT activity in Kaburagia rhusicola
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Fig.4 The change of POD activity in Kaburagia rhusicola
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Fig.5 The change of GST activity in Kaburagia rhusicola
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g e A =X A B R O AU O
Tho BRI AR, o RO AR ) B RARAT 2 g 1R
IR PR By 25 ) B i A 3R (Miles, 1999) , 1 THK
SEAHY) N H B S R, W 28 W) JBT AN ] Sl A b A
Mo AR PN X — B4R O 7 B o) R BN A A
Y15 3] T 56 0E ( Dreyer et al. , 1985; Molyneux
et al. , 1990) . M2 W) Jou A g e 1A A i) AR5 D7 =X
Sk, HETRD WREIAHOCHGE . ALY, 5
SE A A o b3k 1 2 W o v ke A A AR
(Urbanska et al. , 1998) . Mo Hu ne ik gt vp y= Az 1 iy
SEACTEA ST I T AR R N E 5 08 AR 5 S
B4 ( Miles and Oertli, 1993) , [G it 2 5 T )
W A e (Peng and Miles, 1988)  Wf it
AR AT B o e i MV A 0 W JS R AR #EA
YA, e e S5 YT WOR A 5 15 A
B A P (Tjallingii, 2006) o Hyit Al RUHERT, R
ATy ARG 14 3 2 ) 5 A 1 ER ) i 3 TR AR R
SEALI LTI RE . A 22 W 1A N S8 AL 25 2 X AR
PIAL A 2 47 A 48 AL I 38 ( Barbehenn et al. |
2008) o Sy T3k f 22 W AR AL T A 1 25 B A Rl R
MEEFEER], — 26 B dua & A IR NPT a L R 58
HERIAN T 21 A B (Gross et al. , 2008) ,
I, PEBEE A 2 B i U, B SRR P B A AL g
ZOE 4 K AH N B9 AS 4k ( Pritsos et al. , 1988
Ahmad et al. , 1991; Peric et al. , 1997 ; Krishnan
and Kodrick, 2006) , A VA5 LA BE R X6 R H
BTN A TR I 39 JHE A 357 F) T-AOC ,SOD | CAT,
POD H1 GST {E LAk, SRR, S N iy 30 JH A
Igf i) AR AL RE D NG L I Y T PRI B 4R
15 36— T 550 1 BT PR B X A 0 A
TR EEH]

TERI Y v fb ok A b, B RS W T A Ik AR
Pyl e 5 MR ASFIVE HT, BT & R 2000 &
ISR, LAPR AP B AN 52 003 (R BB Ny 14
2000) . HOEI R I B RS AEY) Z 18] B — A 4k
B Z WK IL ( Shorthouse et al. , 2005) , ZZ2H0WL 5
I BUE R dUE FERA A, e RS
FENEWHEA BRI O 91E HARE b (56
BY5E,2010) o SR, WA RFIE R, dUE g 41 4
B 2R o AT e 5 A AR RO 08 R A G

(Westphal et al. , 1981 ; Abrahamson et al. ,1991;
Hartley, 1998) . AHF5E IR, A% A Y e B8 77 36
SEEX AR P A T —E AR VR . A
IREEAR N B ST AL RE S (SOD [ CAT ,POD #iI GST
TV T LA X Fh A2 A2 R 55T
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