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; FACS Calibr , BectonrDickin- CellQuest , CellQuest
on ; ,Olympus ModFit TMV 310 ; SAS
, (Duncan' s
, multiple rangetest , DMRT)

[71

0.5u mol/ L 1.0y mol/L , 5 , 5.0u o
5.00g/mL  20.0d g/ mL mL 12 48 h,9.-1
6 , CK ( 1b); 60 h
(DM S0) 1 000 , 10pL ,
990U L 10% FBS : 20.00g/mL 48 h
10 (CK) 1%DMSO
70% 80% , ,
24 h ,
( Lo; 60h 48h
10 0.5 mol/L S-1 12 48
( 10 x 20)72 h, . h, , CK( 1-a)
, , 60h ( 1-d);
9-1 1.0 mol/L 24 h
48
MTT 9 h ( 1o,
“ 1.2 96 100 9-1
ML -1 ( 1.0 x
10* /mL) , , 5.0ug/mL  20.0p ¢/ mL 72 h
1 %DM SO , 4 , :
12h 24h 36 h 48 h MTT 5.0 20.0p g/ mL 9-1
Plus 490 nm , ,
6 S-1 , CK
1.0y mol/L , 5 )
20.0M o/ mL 3 [10] 4
, 12 h 24 h
36h 48h 9-1 2x10° /mL, -
, 10 % PBS : 9-1
,PBS , 9-1
Pl , 30 min , 6 9-1
FACS Calibr ( 1), 1. 0H mol/L

20.0M g/ mL 48 h
30.72% 26.04% ,DMRT

FACS Calibur 5.0ug/mL 20.0



a. Control (CK) ; b. Harmaline 5.0p g/ mL 60 h; c. Harmaline 20.0p g/ mL 60 h;
d. Camptothecin 0.5 mol/L 60 h; e. Camptothecin 1.0p mol/L 60 h;
f. Ricinine 20.0p g/ mL 72 h; g. Matrine 20.04 ¢/ mL 72 h;
h. Macleay cordata 20.0pM g/ mL 72 h;i. Nicotine 20. 04 g/ mL 72 h.
1 6 9-1 (10 x20)

Fg.1 9.-1 cells apoptossinduced by 6 tested botanical akaloids including harmaline ,
observed by inverted phase contrast microscope (10 x 20)

g mL 15% 19%, Qv Gl 0.25% .
, s 48.58%
12.58 %, G2/ M 51.17%
’ ! 87.12%: 2 3
48 h ,
20. 04 g/ mL 12 48 h,G0 Gl
36 h
CK( 3%
. 13%, 5% 8% .S
12h24h 36h 48h S-1 12h 26 % 40 %(
) 12 h 47.62%) . G2IM
, 5 51% 70 %(
3 -1 1,00 mol/L 12 h G2/ M 6% ), CK
D
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1 6 S-1 Y
Table 1 Inhibition of 9.-1 cdlls prdiferation induced by 6 tested botanical alkaloids including har maline investigated by MTT

Inhibition rate of cell proliferation/ %

Chemical s and concentration 12 h 24 h 36 h 48 h
Treated with low concentration
Camptothecin (0.5 mol/L) 4.50+£0.78 b 5.02+0.41b 12.34+0.59 b 27.30+0.08 a
Harmaline(5. 01 g/ mL) 1.79+0.32cd 3.86+0.26 b 10.83+0.10¢c 6.51+0.72d
Ricinine(5.04 g/ mL) 0.76x0.11 e 3.00+£0.30 b 11.85+0.39 bc 7.86+0.55d
Matrine(5.0M g/ mL) 2.95+0.33¢ 3.86+0.16 b 8.46+0.38 cd 12.08+0.63 ¢
Nicotine(5.0M g/ mL) 7.18+0.25a 14.75+0.52 a 16.61+0.16 a 18.54+0.18 b
Macleay cordata(5.0M g/ mL) 1.16+0.35d 3.65+0.20 b 6.05+0.13d 15.74+0.44 bc
CK 0.65+0.05 0.68+0.08 0.72+0.05 0.75+0.01
Treated with high concentration
Camptothecin(1.0u mol/L) 7.38+0.97 ab 12.21+0.08 bc 18.90+0.13 b 30.72+0.35a
Harmaline (20.0p ¢/ mL) 8.65+0.76 a 13.37+£1.10b 15.08 £0.87 bc 10.43+0.66 e
Ricinine(20.0M g/ mL) 6.30+0.34c 5.46+1.00d 16.16 £0.22 bc 12.95+0.77d
Matrine(20.0u g/ mL) 7.02+0.11 b 7.76+£0.13d 12.29+0.79 ¢ 16.87+0.90 cd
Nicotine(20. 04 g/ mL) 8.53+0.39a 17.00+0.56 a 24.21+0.19 a 26.04+0.06 b
Macleay cordata(20.0M g/ mL) 3.23+0.63¢C 10.47+0.92c 16.62+0.35 bc 19.24+0.15¢
CK 0.67+0.03 0.71+0.04 0.73+0.04 0.76+0.05
1) 4 ,CK oD 5% (DMRT )

The datain the table is mean values of four replicates and in CK is the mean of the OD values; Means within a columnin low or
high concentration group followed by a common letter are not significantly different at P=0.05(DMRT).
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2 6 S-1
Fg.2 9-1 cell cycles phases arrest induced by 6 tested botanical akaloids
including harmaline investigated by flow cytometric
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Modes of Action of Six Different Botanical Alkaloidsagainst
Spodopteralitura Cultured Cell Line 9.-1

HUANGJinfei JIA Jianrwen LUO Jiarrjun WENG Qunfang ZHON G Guo-hua

L aboratory of Insect Toxicology, South China Agricultural University, Guangzhou 510642, China

Abstract  In order to determine and contrast the mode of action and cell toxicity mechanism of sx
botanical al kaloids(namely ,harmaline ,camptothecin, ricinine, matrine, macleay cordata and nicotine) a
gainst insect cell line,the apoptotic bodies, the inhibition of cell proliferation and the cell cycle phases
were investigated by inverted phase contrast microscope, MTT test, and flow cytometry , respectively.
The results showed that obvious apoptotic bodies appeared in Spodoptera litura cultured cell line SL-1
after 48 60 h treatments with harmaline at concentrationsof 5.0d g/ mL and 20.0J g/ mL or camptoth-
ecin at concentrationsof 0.5U mol/L and 1.04 mol/L.12 48 h ater the same treatments, it showed ob-
vious inhibition of cell proliferation and G2/ M arrest of 9 -1. It also showed that smilar inhibitive eff ect
on cell proliferation and G2/ M arrest on S_-1 cell line &fter the treatments with macleay cordata al kaloid
and ricinine at the concentrations of 5.04 g/ mL and 20. 00U g/ mL respectively, but no obvious apoptos s
induction. The only sgnificant S.-1 cell line proliferation inhibition was got after the treatment with
nicotine and matrine at the concentrations of 5.0u g/ mL and 20. 0 g/ mL. These results provided some
valuable information to the investigation of the diversity of activities of botanical al kaloids against i nsect
pests and their cell toxicity mechanism.

Key words botanical alkaloids; Spodopteralitura; cell



