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Abstract; [ Aim] The objective of this research is to determine the effects of total alkaloids from
Tripterygium wilfordii Hook. f. on insect nervous system and to provide a basis for elucidating its
insecticidal mechanisms. [ Methods] The 5th instar larvae of Mythimna separata ( Walker) were fed with
maize leaves treated with the total alkaloids from 7. wilfordii. The activities of acetylcholine esterase
(AChE), Na*, K*-ATPase, Ca’*, Mg’*-ATPase, glutamic-pyruvic transaminase ( GPT) and glutamic
decarboxylase ( GAD) in the 5th instar larvae of M. separata treated were determined at three different
poisoning stages, and the contents of neurotransmitters including acetylcholine ( ACh), y-aminobutyric
acid (GABA) and glutamic acid (Glu) were also assayed. [ Results] The AChE activity in the 5th
instar larvae of M. separata was not affected by the total alkaloids from T. wilfordii. The ACh contents in
treated larvae in the weak paralysis stage and the deep paralysis stage were not significantly different from
those of the corresponding two controls. The GABA contents in treated larvae increased by 89.86% , 49.28%
and 20.29% , while the Glu contents increased by 24.55% , 23.33% and 8. 13% in the weak paralysis
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stage, the deep paralysis stage and the recovery stage, respectively. The GPT activity in treated larvae
was remarkably inhibited by the total alkaloids, but the GAD activity was not affected. The activities of
Na*, K*-ATPase and Ca** , Mg’* -ATPase in the brain of treated larvae were inhibited, but those in the
midgut did not change. [ Conclusion] The results help us understand the effects of the alkaloids from 7.

wilfordii on insect nervous system, and provide further scientific basis for revealing their action target.
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from Tripterygium wilfordit
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Table 1 Effects of total alkaloids from Tripterygium wilfordii on AChE activity and ACh content
in the Sth instar larvae of Mythimna separata
Z KRR EF ( AChE) 1 AChE activity

CIBERHAE ( ACh) A% & i ACh content

TR I Ab if LU AE Lb if et LU AE
Sampling period Treatment Control Ratio Treatment Control Ratio
(wmol/mg pro + 20 min) ( wmol/mg pro + 20 min) (Tr/CK) (wmol/mL) (‘umol/mL) (Tr/CK)

%&#m@%gﬁ 0.231 £0.006 a 0.218 £0.004 a 1.06 0.286 +0.002 a 0.290 £0.003 a 0.99
Week paralysis stage

bkr;m(ﬁ%'%ﬁ 0.214 £0.005 a 0.221 £0.005 a 0.97 0.293 £0.003 a 0.289 +£0.002 a 1.01
Deep paralysis stage

DN
’ 0.203 £0.007 a 0.216 £0.005 a 0.94 0.268 £0.005 b 0.285 +0.005 a 0.94

Recovery stage
A e H K& B bR vl 28 The regression equation of GSH content: ¥ = —0.003238 +3.766300X (r=0.9999) ; & [ 5 & & An v 1 28 The regression
equation of protein content; Y =0.026400 +0.002373X (r=0.9918) ; Ach & EprifEHIZE The regression equation of Ach content; ¥ = —0.000392 +
0.145853X (r=0.9999). FKh¥dliHy 3 WEL M TIIE + brifi2s ; Rh R — 38R IR AT B8R A 7] 5 5 3 320K 22 53 .35 (P <0. 05, Tukey
By 5 Ferpxt IR N 5 AL B S AE X A R R & 250 ab Bk s, R 3E[W] . Data in the table are given by mean + SD from 3 duplications and those of

the same parameter within a row followed by different letters are significantly different (P <0.05, by Tukey’ s test). Controls in the table mean untreated

insects with the total alkaloids in the same sampling period as treated insects. The same for the following tables.

K2 EABEBEWEIREES 4 BE Na*, K*-ATPase #1 Ca’* , Mg’ -ATPase i& 14 i) £
Table 2 Effects of total alkaloids from Tripterygium wilfordii on Na* , K*-ATPase and Ca’*, Mg’* -ATPase activities
in the brain of the 5th instar larvae of Mythimna separata
Na*, K*-ATPase Jf 4 Ca?* , Mg®* -ATPase I
Na*, K*-ATPase activity Ca®* |, Mg®* -ATPase activity

ORI S yOEL] RIS N JOEL] ROl
) . Al 322 o Al 322
Sampling period Treatment Control M]THK(% ) Treatment Control TFI]TITJK(% )
Inhibition Inhibition
(‘pmol/mg ( pmol/mg ot ( pmol/mg ( pmol/mg ot
pro - 20 min) pro + 20 min) e pro - 20 min) pro + 20 min) e
%E%mé%q 0.297 £0.011 b 0.411 £0.010 a 27.79 0.274 +0.016 b 0.321 £0.017 a 14.82
Weak paralysis stage
{$Eﬁ@¥,ﬂ§ﬁ 0.265 +0.005 ¢ 0.417 +0.015 a 36.46 0.204 +0.011 b 0.323 +0.007 a 36.63
Deep paralysis stage
’ 0.320 £0.036 b 0.415 +0.005 a 22.83 0.221 +0.006 b 0.329 +0.010 a 32.94

Recovery stage

& B bR Hh 26 The regression equation of phosphorus content; Y =0. 003771 +20. 198400X (r =0.9997) ; & [ i & & bR 4E ] ZE The regression
equation of protein: ¥ =0.248800 +1.18500 x 10~ *X (r=0.9940). 3 3 [7] The same for Table 3.



860

B 2] Acta Entomologica Sinica

58 %

2.2.2 ¥fhEFE B Na®, K -ATPase il Ca’",
Mg -ATPase IS0 : H13% 3 A1, iR Na ™,
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TATE R A MWEIHE R 5 H4) BrRE Na*, K -ATPase 7 Ca®*, Mg’ -ATPase &M HIH0

Table 3 Effects of total alkaloids from Tripterygium wilfordii on Na* , K*-ATPase and Ca’* , Mg’* -ATPase activities
in the midgut of the Sth instar larvae of Mythimna separata
Na*, K*-ATPase 34 Ca’*, Mg®* -ATPase &1
Na*, K*-ATPase activity Ca* , Mg®* -ATPase activity

JEURE ik 9] b X R EIEES b it 1R RS
Sampling period Treatment Control (%) Treatment Control (%)
( wmol/mg ( pmol/mg Inhibition ( wmol/mg ( pmol/mg Inhibition
pro + 20 min) pro + 20 min) rate pro + 20 min) pro + 20 min) rate
KA JER
4IEW@$§H 0.264 £0.015 a 0.270 £0.016 a 2.02 0.256 £0.007 b 0.295 +£0.030 a 13.46
Weak paralysis stage
Zmﬁ%@éﬁ%ﬁ 0.239 +0.005 b 0.268 +0.007 a 10.77 0.236 +0.009 b 0.297 +0.013 a 20.45
Deep paralysis stage
2R
0.226 £0.010 b 0.270 £0.009 a 16.12 0.268 £0.015 a 0.301 £0.019 a 10.89
Recovery stage
2.3 ERABEEYEIMESIRGENa", K'- 24 FEABRLEYHENHEERS R A Glu f0

ATPase 1 Ca’*, Mg’ -ATPase 5 {4 i 1t i 241

Mi%E T 250,500,1 000,2 000 Fl 4 000 pg/mL
5 ANAS TR (4 B A T e A W o R R S i 4 sk
FRFIH 7 Na*, K*-ATPase il Ca’", Mg’ * -ATPase
BTSRRI, 25 R W], T A T A P ioet ik
SR AT g ) P RD ATP il 2 570 B S 4 400 1) B0
YEM .

*4

GABA S ERIF M

e 4 AR RS e A A A 1
N Glu Al GABA 5 55t W] Ik g L [R]JUI X B, e o
ONTHE RPN 2 b 2 o AT S E RO
R IS PR AT L DR B RR PRI A AZ 9000 , AL B s AR
GABA #5435 7175 89. 86% , 49.28% F120.29%
Glu 4 B TFiR 24.55% , 23.33% 18.13% .

BRBRDEYEIE S iR RENE TR v-EET RS BN

Table 4 Effects of total alkaloids from Tripterygium wilfordii on GABA and Glu contents

in the Sth instar larvae of Mythimna separata

BHABR & & Glu content (mg/100 g)

’Y—Q‘ET@EQE GABA content (mg/100 g)

£
Sajflﬁut%?md Ak B Treatment X} H#& Control Hfil Ratio AbPH Treatment X} B8 Control Hfi Ratio
phne P (Te/CK) (Te/CK)
%E%M/ﬁﬁ 37.69+1.52a 30.26+1.17 ¢ 1. 1.31+0.02 a 0.69 +0.03 d 1.90
Weak paralysis stage
YR RE N
Z*J;,ﬁ(ﬁ$”ﬁ 37.32£0.40 a 30.26 £1.17 ¢ 1.23 1.03 £0.02 b 0.69 +£0.03 d 1.49
Deep paralysis stage
I 32.72+0.82b  30.26+1.16 ¢ 1.08 0.83+0.01 ¢ 0.69 +0.03 d 1.20

Recovery stage
J te}

2.5 ELABEEYWITIAERAS 4 H GPT fn
GAD &R RN

H12¢ 5 AT LLE R & R 2 GPT L& )
P40 /N TR 0] B, 2% B 7 8 T A o b e
RHARPY GPT 15 PEAG W S i 40 1 7 7, 6 B R 1
LUK B R I R A O 00 00 il ) 3R 4 i
30.54% , 33.27% 1 35. 15% . /N[ v 75 159 40 31 %)

BN GAD LLiE J 5 RIS IEAH L TE .35 28 5, 3%
WA B T AR DO R L GAD TR PR JCEEmT (R 5) o

3 ies%n

il %)y R TR A T AR B R AR 2 WL %
FHAEH T R A g R 50, (A AR A BLEA 5 T
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Table 5 Effects of total alkaloids from Tripterygium wilfordii on glutamate-pyruvic transaminase ( GPT) and glutamic

decarboxylase (GAD) activities in the 5th instar larvae of Mythimna separata

ARG GPT activity

AR FRREFE I GAD activity

sl

Jb B

i) 11 111 |
. Elfﬁé JB;H Treatment Rk HPHIZ (% ) Treatment Xt Hﬁ{.ﬁ
Sampling period Control (nmol/mg o Control (uL/mg Ratio
(nmol/mg . Inhibition rate (pl/mg .
. pro * min) . pro * min) (Tr/CK)
pro + min) pro + min)
%Eﬁﬁﬁ/ﬁﬁ 7.73+0.19 b 11.12+0.80 a 30.54 5.42 +0.26 ab 5.28 +0.16 ab 1.03
Weak paralysis stage
VR BE H
ZAE%@%)H 7.39+£0.02 b 11.08 £0.31 a 33.27 4.92+£0.32 b 5.23+0.16 ab 0.94
Deep paralysis stage
e 7.20+0.04 b 11.10 £0.11 a 35.15 5.65+0.42 a 5.32+0.16 ab 1.06

Recovery stage

FEGERIIPZRER (AR, 2011) o ASHITTE A BT 20 1
AR R HUAR Y ACKE 3 PR TG W] 2
XA R R B LI | 2 P R INR 2 Ak
FARAE VR A4 AR AL EARY) 51 o X LERT TR
P12 FR AChE AR 23T S AR Wil 1) 32 24 AL
bro I Horbr b B R #2238 i ACh & i A2 fk
A R DA Wi 2 LW o 28 e sl 14 % e ) B4R JRR
Bt o NN/NAE T B U A A 22 14 5% Ak i R i 2k
ACh (R, 8 ACh & & B 25 THey s B PHMEH T
B B i J5 JE 1) L IBERR 32 A, BELIKT 1 4% ACh
ZIRE, ACh 5 o B S Tk mp , 1 A 52 36 0 5 oh 7
HUAR N ACh & BRI AR, X i — 2P R W]
T SE WIS G2 S S S T FHIRFEAE T4 48 58
fik o P O T A) 25 A W, 2 P PELBRGR E 5 fd AR TR
o S AR B A TR AL o
[iIpBGiBvERINE VR -<i 2l TP/ sRact 7/ Tl =
GITAER R — AR T R A - WL A, Bfil
DA AL AR BELINT , U F I JUL AR 5t | R A
e fER HUH, Glu Fl GABA # 24t 22- LA 5%
AL Ao 220 T, Glu Sy P8 o, LA A
HESIPI Y ACh A I, 5532 (RS A Jm RE 7™ A2 M A ik
58 fill J5 2, FCAE GAD [ AE JH R K06 1 A= g
GABA, 17 GABA JE&4ij il #4328 J57 , /F A Al ACh A J,
5 ARG i RE ™ A 0 2l i v (X B R
45, 1998) o IEHIGOLT , M fl SR MO Ay It 5%
S RAER 8 1 5 S P40 A T8 P45 K P09 . Glu A1 GABA
Dty 2 IR AN DR 2y s NI
PUARR B PR . AOHTE RIS AR N Glu 35
i E TR X5 (R R T SR AR TR DT TR AR SRR
PR SRR Rt U Glu 25 8 T o 19 3 B2 5
LR (RS WISE, 1998) 5 HhREIISE (2003 ) 4% 38
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