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S-RE OB AR X R IEFEHE (Oxya chinensis)
B9 R AT 3 FhESTE T RY 2200

Mo, LBEJK, BAR, 2L, FLF, kKEH

CIPER Rl S HOR AR, KJE 0300060

WE: [EWN]) FRX -8 72BHRB (5-aminolevulinic acid, ALA) st 4ef548 ( Oxya chinensis) By
BUEM RT3 MEE N, 7] Db efhe 4 g s R, ARRAER ALA (Al 250 mmol-L™;
A2: 450 mmol-L™; A3: 750 mmol-L™; Ad: 1 000 mmol-L") A FEep4efgil, WLECH 3t 4G 42 & Mk R o vt
KA BB B (AChE). AR Ik S-3£#% 8 (GSTs) fAMH Kt k48 (CPx) EHM P, [4R] T
FI7E ALA A P eBEATFRAEANEZALABY, BREAIEL A3, A4 T F 51345 66. 19%F0
80.21%; LDsfEA 3.61 (3.29~3.93) mgeg #E (ISWERBIEE) . AMWARERET, REKE A4 LA,
He AR ACKE FEME Bl xt BB 41 & 7 51.53%F0 42. 65%, Z£2 8% (P<0.05); CPx EMAOZRABHTHRY
42.82%Fn 43.85%, R EBF (P<0.05), FEH, FEME GSTs M ALA LB EA ST E, A4 LTBLME.
M AR Pg GSTs VEME DRI B ATEEA AR T 171.05% % 97.42%, £REZE (P<0.05), [£iH ] ALA 3. #b s
AW B HFH MR ALA 7 5| AL AChE fo GPx Bk iE, AT 5§ B 4mGie w1t 5% MR A B 6
AT B E ALA & GSTs, 51K R a st b HWM A6 8 & AT H A R .
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Insecticidal Activities of 5-Aminolevulinic Acid on Oxya chinensis
and Effect on Three Kinds of Enzymes

YIN Kun, MA En-bo, XUE Chun-rong, WU Hai-hua, GUO Ya-ping, ZHANG Jian-zhen

(School of Life Sciences and Technology, Shanxi University, Taiyuan 030006)

Abstract: [Objective] Insecticidal activities of 5-aminolevulinic acid (ALA) on Oxya chinensis and the effect on activities of
three enzymes were studied. [Method] Fourth-instar nymphs of O. chinensis were treated with different doses of ALA (A1: 250
mmol-L™"; A2: 450 mmol-L™'; A3:750 mmol-L™'; A4: 1 000 mmol~L'1). Motality and the activities of acetylcholinesterase (AChE),
glutathione S-transferase (GSTs) and glutathione peroxidase (GPx) were determinated. [Result] The mortality of O. chinensis
increased with increasing dose of ALA. The mortality of high-dose treatments A3 and A4 reached 66.19% and 80.21%, respectively.
The value of LDs, was 3.61 (3.29-3.93) mg-g 'body weight (95% confidence interval). Biochemical studies showed that the activities
of AChE and GPx in A4 treatment declined by 51.53% and 42.82% in female and 42.65% and 43.85% in male compared to control,
respectively, and the degree of decline reached significant level at P<<0.05. Meanwhile, GSTs activities of O. chinensis enhanced
with increasing dose of ALA, the GSTs activities of female and male O. chinensis in A4 treatment remarkably increased by 171.05%
and 97.42% compared to control (P<<0.05). [Conclusion] ALA had obviously toxic effect on O. chinensis. Moreover, ALA caused
the photoinactivation of AChE and GPx, which induced nerve transmission blocking and the capabilities to defend oxidation damage
declining. Meanwhile, high-dose ALA could activate GSTs, which caused a feedback inhibition of insect to the phototoxic substance.
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[958 X Y £ A58 (Oxya chinensis Thunberg)
FHEAGLEARI . RPEMARINE I, A [ 5k 7 ek AN 75
W DB AN LR BB At A AR X K
o S SCe RARMEY) A P, H AT AT A LS
AU 2 RIS 2 PR A TR . B
XL g0 Rk BRI RUCR 3, (A HRIE R I
o3 AR A A WL AR 27 A T — e PR I 52
PER, e — Rl [ 5 R SRES R AEIAAE
AT o INIBR R HRU) A I 2 R R R i )
—Fh, AR LB A A B s AT 'O,
RAVASEACL O TG B 506 lifl, AT
HAEMRIET . ARG AP AR, IR g
PRI LN FEn] W6 IV Befg,  Befidr =9
TG Ho= AR RS R S e A P L R AR A A s 22,
2R R ARG = ALY . R, SRR U
A ECR LLZR A 2 A Ty XA et el B 4 1 7 R PR
AFITFRF S . LT NI RE] Rebeiz 501
UREEH T IRBRSR HL5) (porphyric insecticides) iX—H
&, IR TR 7 S-S BEN IR (ALA) Xt
Wraratk (Trichoplusia ni Hubner) %hHu /a5 2445
Ben Amor ZFMAF5THR T T ARG Ceratitis capitata
Wiedemann. Stomoxis calcitrans F/! Bactrocera oleae
Gmelin [FEEPERMT.  UABFFRUIA ST HETA ALA
S e nR A b 5 ORI ST, K o e v Tk
T8 AR H AR, 6B E R R AR A AR
KRS M R WAH DG FURIE . CABM e 1 St
) {1 ] ARSC LAY i AR RRIEO B SO0 S, BRIk
W B ALA (% B s ROl Uk I 55 ALA 6 5E
% (phototoxicity) 2 VIAHICH] 3 B (L IENHm N
(AChE) . #BEH K S-# M (GSTs) « #BEH Ik
A (GPx) ) WIS PEREW . i E ALA X g
R (1) % TG M RO AP At 3L PUAEAG S AR IR 5 &
G BRE TERREm, HE— RN ALA 1%
BRI, W R A BT VA AT ABT R AR IR 2
HFHRAES A o

1 MBS

1.1 ##
1.1.1 KB e PR 4 895 R CGRE WL KR

MR =N AN D S BT AR AR AR i
PRI TR

1.1.2 EFFRKH S-ZILBNR (5-aminolevulinic
acid, ALA) « ZWtmifCAHH, (acetylthiocholine iodide,
ATC).5,5- HARRA-(2-if 3L K R ) (5, 5'-dithio-bis)
- (2-nitrobenzoic acid) , DTNB) XL 49 44 fg
(bicinchoninic acid solution, BCA) 4T3 [F Sigma
o R o oA A . 1- B -24- O hYy
(1-chloro-2,4-dinitrobenzene, CDNB) Flif J& BRI
H ik (reduced glutathione, GSH) W4T ikt T./EW)
TREARARAR . 25 H K A R & T
A R A ) TR T o

1.2 REAHZE

1.2.1 R A H = 2KE M ALA Bl ke
(A1 #: 250 mmol-L™'; A2 #4: 450 mmol-L"'; A3 #:
750 mmol-L'; A4 #H: 1 000 mmol-L™) , 1 20 ul %
ARSI 4 pl ST U T,
HRALTE ST RAE I = 780K . A5 30 Sk doh—Mak
P, OMfE. HEHS 15 Sk, BEAMIREER 3 ANES . W
FEAE 30 cm X 15 em X 15 em HBEEEHL A, MR EBr i)
Fits, M2 R I 14 h BRERSE, R HM %
60 W OGIEEREE 2 000 1x) (1) FIARAT 8 35 35 0 w5 0 A1
XPHEATIRGT, HUR 4 h 56 . il R il SaE
THUA, 48 h JE AR ARG BOFAAE T —20°CUKAR
F T I S R 5

1.2.2 B AUH & KB E M E

1.2.2.1 LB ERE BB N5 & KBRS N E S
W Wu B, BU—20°CURAE e d (AN IR
B 6~8 3k, M. M), L3AEE) , BT K&
AR R, AR DI ECK S, nA 0.1
mol-L™! pH 7.5 % 0.3% Triton X-100 28 VKK VA1 K 2
SR (S - ZEbii=1 g : 10mD ; I HEENA
HKHL (DY8921L, 3B & AWML A A B A 7D
690 r/min 2J3% 1.5 min; ~JHKE T 4°C, 15000 g 5.0
30 min; R EIEWEAEL B AN 1.5 ml SO0,
W B0 B TR, VEANRGIE A o LI m R b
TEPERGISE S Ellman A7 3538458 5 k. BL 20
pl PR TR AR AL, QR L, B 180
ATC-DTNB JB& ¥ (9.56 ml f£] 0.1 mol-L"'. pH 7.5
FRZZEMF. 74 pl (1) 37.5 mmol-L™' ATC ¥ % 370 ul
17 12 mmol-L™" DTNB ¥ ¥R A ) NN 5 BB (1 Bl bAR
fLA, STRIERERRX L 405 nm A3 %, BEAMEE LI E
3, SR IRUR U .

1.2.2.2 AMHIK S5 755 BB ik 0y 5 & K B v P
20 CHRAF I R, BT UK I TR R LA,
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FfER OIS, SR B TTER 1.2.2.1.
B L S-SR B MEN 2 28 Yang P00 &
Jitde B 10 pl MRS TREFRARFLT, 2 xRt
1, B 190 ul GSH-CDNB V8 & (5% 20 78 NI
AR N - GSH, 9.73 mmol-L™'; CDNB, 2 mmol-L™;
NEA SR 1%) IS B Rl , S EIAE
AR L 340 nm AL AL, BEMERIIE 3 K, il R
ERACIT
1.2.2.3 2Bt ko S fh 4 B Bl 0 o ) & B Bl E
ME  P—20CHAMME AR, BT UK TR 770
R I DIBUER, ISR g2 (pH 7.45,
0.01 mol-L™" J#4#, 0.01 mol-L™! Tris-HCI, 0.0001 mol-L"!
EDTA2Na i) o HE5%. sOdfiE 1.2.2.1.
A IO PRI A A A T 0 e B i A B A TR
BIFFE T 5 D PR 2 e T ot S A A ik ) e A 7 vk i
BIEAT . GPx % 0y U e A2 v 8 AR,
G BTSSR AR AT S A 2R GSH IR FERE
& 1 pmol-L™ hy—ANiE 1 #uA
2 HRENh
2.1 ALA REACIE IR E 3T A AL FELE A S 13N

R 1[I, ZARFWIE ALA A2 48 h J5,

T2 ALA XHRAETRERRYE 1
Table 2 Toxicity of ALA on O. chinensis

SEFEMRBIET A ALA AbERVR S (1 1 il 8 1T+

L ER AL TR A2 (450 mmol' L) . A3 (750
mmol-L™") . A4 (1000 mmol- L") M. HErp gy
PET BN A I 35 5 5%, IR A4 AbEEA
PET IR B, ME. HEHAERREAE TR 4 BN
80.76%- 79.17%. ALA i e &5 R or (R 2)
SPUfE L HER IR 48 h (1) LDso {554 3.23 mg-g’
diH, 3.99 mgg! B (95%EAE D , SiRE,
ALA S AR A B S (0 5 R 5 Pk FLME L e A e

R ALAGLIE 48 h [FREFEIEME TR
Table 1 Mortality of O. chinensis after treatment with ALA

for48 h
Ak PR JiE WEPESET TEESET % poY7 me:
Concentrations of ~ Mortality of Mortality of Total mortality
ALA (mmol-L™) female (%) male (%) (%)
CK (0) 2.56+4.43 ¢ 8.3348.34d 5.33+6.11 ¢
Al (250) 10.25+4.44 be 5.55+4.81d 7.67+3.69 ¢
A2 (450) 25.73+15.51 b 29.17+5.89 ¢ 27.64+4.14 b
A3 (750) 68.89+13.87 a 64.96+2.96 b 66.19+7.87 a
A4 (1000) 80.76+5.43 a 79.17+£5.89 a 80.21+£5.65 a

BUHLL 3 AN EEAPPEEEAR R R, AEPI P bRl R 5 B P8
fHM%H B#E %R (P>0.05, Duncan £ &K

Results are the meant+ SE of three replicates, same letter in each column
indicates no significant difference (P>0.05, Duncan One-Way ANOVA)

I LB B I ] EPMEEp Y BRI LDso (95% &A% 15 l) (mg-g ™" HU)

Insect Treatment time (h) Toxicity regression equation $ LDs (95% confidence interval) (mg-g 'body weight)
W% Female 48 y=-10.96 + (3.94+0.59)x 1.24 3.23 (2.82~3.69)

% Male 48 y=-13.91 + (4.92+0.79)x 1.82 3.99 (3.50~4.49)

& Total 48 y=—12.69 + (4.52+0.53)x 0.53 3.61 (3.29~3.93)

P ALA (UL

2.2 AEIRE ALA 3t fRAEFEEE (R B TE 14 H9 22
2.2.1 ALA % AChE 7EM &% il 1 w4, .
M AEFRIR ) AChE T I ALA AP L IFHE
BRREES RTHEME T AEREE, P A PE4] AChE
TP O AR, A3. A4 2 D EkIE4] AChE W1
SR RET 47.17%- 51.53%, Z=5E# (P<0.05) ;
XF T HEME R AR RE R, B R RR AL B AL S IR A
AChE JHVEJC W3 78 ek, R A FRAH 1) S50 A A
W ZER (P<0.05) , A2. A3. A4 [f] AChE iHitE)>
S AL R R T 23.19%. 29.07%A1 42.65%.

2.2.2 ALA Xt GPx 7EMEMN i 2 nf L, ZANH
W ALA Jb3 S, M. MEhERGIE GPx WG 2T

6 S IS i v R ek Y ) S 3 7 R B LEZE P
AT A2, A3 FI A4 1 GPx T M6 R 2H 9 5]
FEET 32.85%. 44.28%F1 42.82%, ZRE#EH (P<
0.05) ; X THEMFIERE, mkEATEL A3, A4
1) GPx W& PR FRAL S T BE T 56.98%. 43.85%,
ZREFE (P<0.05) .

2.2.3 ALA #f GSTs 7EM ey ®ma & 3 Al i, AN
W ALA Ab35, M. BE-RAEFRRIR 1Y GSTs 1 3K
ALA KOBVR B fA 88 e S0 T3 e 6T rp AR
P, AbFRZH A2, A3 FI A4 (1) GSTs #5140 Al eont e 4l
BT 100.66% 104.87%F1 171.05%, ZFEE (P
<0.05) 5 XFTHEME ARG, SRR A4 1
GSTs if MR A1 5= T 94.72%, 2 573 835 (P<0.05)
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B #PE Female
O Het: Male

Z A BE R L 4
AChE specific activities (pmol/min/mg protein)

250 450 750 1000
ALAJE ALA concentration (mmol-L™")

1 ALA 3 FRAEFEAE 7 BB R BR G TR 1 R R200
Fig. 1 Effect of ALA on AChE activities of O. chinensis
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Fig. 2 Effect of ALA on GPx activities of O. chinensis
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Fig. 3 Effect of ALA on GSTs activities of O. chinensis

3 it

ALA 250tk IX (protoporphyrinlX, PpIX) &

IRTAYI L, R ALA £l A LHHmEI5)
YNV ER AT 254 s AR i e — 20, 5140 i oK &
PpIX MRS, & 4R PpIX M4 el TR IHDE
RS, R SN A KR 10,0 10, B
AW A M eEvE, 3t B ™ = ) A A B A, 3
Bt ERR A AP, 1R EAERIRIIR . i
DK EE 0T E 28 SRR AR L (R AEAL, BRI 25 /) R 2y
fig: 1M H PpIX &/ ALK TG, XL s
Wik w5 S i T A T

AChE /& B it AL R b AR N, &
A R AR i B FP R fh e U R TR i 2R T
(1) AChE 3 73 fift i 22 R A RETBUR PP 28346 5T L IERH
PRUFAPEAL SIIE R BT . W R ILIGEZ 2], B
TR G Al B] B IE) ZBE R R AN REA 20 i, B U 25 HR B
EpiER, BEET . AR R BN, e
W) AChE VHPEMK ALA ACERIRFEBSG S 22 T
Bt , & W] ALA W 5] £ AChE Jt K iF
(photoinactivation) . JGEF5 L AChE Yt 2k3E O
Ben Amor'®%} C. capitata F1 B. oleae f{IHJF 5T H iiF 52,
iR URERE ER I BVt TG, 2 B E
oot Ik 2 A ] S 1 JE ek A B AN A )
TRAL) 15%~20%; FETRIRE R, EFNNHER
G MG BEPE [ Y. (phototoxic action) [
PN . Callaham! %4744 % ' (Anthonomus grandis
Boheman) HHF7THEBDGHUR dif)<s 5] AChE (1)
Hlif. CAHTTUERIDGEON = A2 1A 4k
SN, SR EIU I i 20 B 55 I 3 1 e R 7 A2 D'
BRDEH (photodamage) FIA7 M, T IGAT A IE &
JE 4 £ AChE [AFAE RN . T AT I TTRIE AN
ARSCBETEGS REEG /30T, B W 4ERGIE AChE
T RS AR T 4 B R A 22 40 PR TBEAR VT e S22 T 4R
i, A5 AChE J2RiE, FH0LRUIE R ph&ft T
ZRHE R

GPx FEAAAE T HIZ AR A, 1% 24k
HE B R R R (K 2 T U, GPx SR 4 MR AR
AR ) 4 F gk, HmPE O AN R 5 ) 1
AR 2 e S R ik AL Y AR SCF AT 45 R
ALA SEPEREEN GPx WETE T, X5 Afonso
USRI oY 2 A AL, . GPx B 2 B A W2 P S35 o
SRR A, DA g L 5 AL R Dl e 1R 58 2
GPx Ko 5| A A B B e J) TR, Al
452 BRI AT R R

GSTs &R ZAHAET B AR, AL IE R B2y
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PEH A (GSH) 5 8523 Wb & W ()51 A% N 1R 1
IRBE AN AW DA 25 DL A AR AL
et B2 AR 7 ke A T ARSI R
B, Hl ALA b3 rhAefgis, w3 b A Ra 0 GSTs 1%
PG, R ALA fEdURA L T REEAE R, O
THAANAGYIE RS, 4 GSTs 135N 24
i AT HRARI G B 7 27 S N3 ) ERUAR P R A A 40
S N IUEER ey I Ol 1B 95 7/ TR AW I

T ALA Xf R d L LR 2y, A frik—
X ALA Btz a0, E B0 A QU & DA
FALI A AT el — L I R

4 ZEig

B8 FO AL VS T AT 45 R WY, ALA X
WE HER AR A B RO, FLME L AR
PEOOF ALA FIRUBRMEAREL: IR ALA 7] 5] e feis
&M AChE 1 GPx Y 2RiG I 4 GSTs A HUE1EH
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