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Abstract: The total alkaloids from Pinellia ternata and Sophora alopecuroides along with three main alkaloid monomers
(i. e. ,sophoridine , oxymatrine and oxysophocarpine) from S. alopecuroides were firstly screened for their antinematodal
activity in this study. After 24 h of treatment , the total alkaloid of P. ternata showed antinematodal activity with the medi-
an inhibitory concentration(ICs,) values of 16.18,20.25,33.24 and 20.77 wg/mL on the nematodes Bursaphelenchus
xylophilus , Meloidogyne incognita , Panagrellus redivivus and Caenorhabditis elegans , respectively. Similarly, the total al-
kaloid of S. alopecuroides showed antinematodal activity with ICy; values of 0.622,0.383,1.476 and 1.224 pg/mL on
B. xylophilus , M. incognita , P. redivivus and C. elegans ,respectively. The total alkaloid of S. alopecuroides showed either
stronger antinematodal activity than the positive control avermectin or similar activity to it. Three alkaloid monomers from
S. alopecuroides all showed their obviously antinematodal activity. Among them , oxysorphocarpine exhibited the strongest
activity. The results provided the support data for the development of plant-derived antinematodal agents.
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AR AR LA A A BR 2> 7] ) , DELTA-320 %Y pH i
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PR 40 A 0 S R A A 4 L ) 00 o 3 2 DL 3R
1, EEAY BOALBE 24 h F1 48 h, Xt FA b 2k 2
P B (1C5, ) {H 53 51 A 16. 18 pg/mL F1 12. 25
pg/mL, 5 FAY) ST 24 h 148 h, XS FA R
2R U T1C, (B 43 514 0. 622 pg/mL F1 0. 453 pg/
mlL, eI 5 i () PO A B 26 U TG 1, ELTE PRI B
5 BH 1 X R 4 B 2 (X 1Y ICs, B 430 R
1. 568 pg/mL F10.871 pg/mL)
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Table 1 ~ Antinematodal activity of the total alkaloids on B. xylophilus
. X 25 i X 2% P P v g
ik BRI ] BT | HRRE =
Total alkaloid Period of treatment( h) Linear equation Correlation coefficient 1Csy
’ B Y=aX+b (R) (ug/mL)
2R A Y B 12 Y = 0.482X + 4.340 0.9848 23.40
Total alkaloid from P. ternate
24 Y = 0.713X + 4.423 0.9860 16.18
48 Y = 0.545X + 4.407 0.9929 12.25
w7 AR A 12 Y = 1.510X + 4.782 0.9638 1.394
Total alkaloid from S. alopecuroides
24 Y = 1.361X + 5.281 0.9905 0.622
43 Y = 1.365X + 5.469 0.9894 0.453
FH X R (BT 2 7 2R ) 12 Y = 1.239X + 4.599 0.9727 2.103
CK™ (Avermectin) 24 Y = 1.198X + 4.766 0.9823 1.568
43 Y = 0.816X + 5.049 0.9854 0.871

2.2 EWEEXETIRG S BRMHETEE

PR AL A ) S BBORT R T AR A5 2 HL AR 40 ot 5% 17
WA 2, B G XA R i S PR SRR
A=) SRAL B 24 b FT48 b X RS RS54k LY 1C,

543514 20. 25 pg/mL 1 17.77 pg/ml, &5 F4
Yy BTRAL R 24 h 148 h, X g 07 MR AE £k U 1C, (H
43902k 0.383 pg/mL A1 0. 363 we/ml, FE H 50
(AT e T R 2 2 B T, LT 1 B i P X
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Table 2 Antinematodal activity of the total alkaloids on M. incognita

Lt e

A W) S b TS ] ) i AHIE AL AR B
} . Linear equation . - ~
Total alkaloid Period of treatment(h) Y = aX + b Correlation coefficient( R) IC5y (pg/mL)
AW S 12 Y = 1.024X + 3.536 0.9849 26.89
Total alkaloid from P. ternate
24 Y = 1.031X + 3.653 0.9905 20.25
48 Y = 1.041X + 3.699 0.9905 17.77
W T Y B 12 Y = 1.555X + 5.458 0.9777 0.508
Total alkaloid from S. alopecuroides
24 Y = 2.266X + 5.944 0.9828 0.383
48 Y = 1.626X + 5.716 0.9762 0.363
PR XS HE (B 2 B %) 12 Y = 0.936X + 4.744 0.9798 1.877
CK" (Avermectin) 24 Y = 1.033X + 4.804 0.9894 1.547
48 Y = 1.283X + 4.946 0.9820 1.102
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HE BT AE R 2R (KR ICs {23 5 1. 547 pg/mL I mL, G FEY) SAL 3 24 h F148 h, Xt &8 &

1.102 pg/mL) . 28 W 1, fE 40 1 1. 476 pe/mL Fl 1. 360 g/
2.3 £YREXNERES%BAMEIFEHE mL, eI B B BT 4 15 2 A 2k U S 4, AEL

PIRDRE A ) SO0 AV S B A BRI TG TS T B S B BT 2 T 2% (0 LY T1C, B 5351 A
W3, REAEY) ST 24 h F148 h X4t 0.976 wg/mL #10.781 png/mL) .
ALY 1C, 520918 33. 24 weg/mL F129. 07 pg/
K3 EWEEYEEE A% R ROIEENE
Table 3  Antinematodal activity of the total alkaloids on P. redivivus
2 R

) b PRI [A] Linoar eouation S REK 0 e

Total alkaloid Period of treatment(h) Y - a)? b Correlation coefficient( R) I1Cso (pg/mL)
Ry Rat//BsX 12 Y = 1.444X + 2.615 0.9813 44.84

Total alkaloid from P. ternate
24 Y = 1.334X + 2.970 0.9889 33.24
48 Y = 1.314X + 3.077 0.9925 29.07
T AR R 12 Y = 1.429X + 4.432 0.9984 4.495
Total alkaloid from S. alopecuroides
24 Y = 1.433X + 4.757 0.9920 1.476
48 Y = 1.587X + 4.788 0.9823 1.360
FF P X6 B C B &4 R 3% ) 12 Y = 1.001X + 4.741 0.9990 1.814
. .
CK ™ (Avermectin) 24 Y = 0.971X + 5.001 0.9880 0.976
48 Y = 1.129X + 5.120 0.9813 0.781
2.4 Y RTEXIF IR L RAIHIEHE ey IC fH 4350 1. 224 pg/mL F1 1. 095 pg/

PR A= 1) BBt 75 I BT 2 AP ve M mL, B A 5R B BT 75 T BT £k L 36 1, 5
W4, PEAYETAEEE 24 h F148 h, X FHFIEE AR Tk I M A 5 T BE T R B 4E TR R
FFEE B 1C, (540701 4 20. 77 we/mL F113.27 wg/  (WFREAY ICs {H 43R 1. 542 peg/mL il 1. 448 pg/
mL, 55 FAEY) AL 24 h F148 h XFFEEIEAT  mL).

F4 EYEBWEIFH IR L HAHD B E
Table 4 Antinematodal activity of the total alkaloids on C. elegans

2

A Qb B A Linear ecuation MR R A e

Total alkaloid Period of treatment(h) ¥ e_a ;;?ui (l)) Correlation coefficient( R) ICsy (pg/mL)
53 A ) A 12 Y = 0.429X + 4.390 0.9965 26.41

Total alkaloid from P. ternate
24 Y = 0.438X + 4.423 0.9860 20.77
48 Y = 0.512X + 4.425 0.9930 13.27
T A AR 12 Y = 2.545X + 4.379 0. 9500 1.754
Total alkaloid from S. alopecuroides
24 Y = 2.616X + 4.770 0.9813 1.224
48 Y = 2.761X + 4.891 0.9787 1.095
A 4o B (BT i 22 ) 12 Y = 1.457X + 4.652 0.9798 1.733
CK™ (Avermectin) 24 Y = 1.638X + 4.692 0.9767 1.542
48 Y = 1.884X + 4.697 0.9823 1.448
2.5 EEFREEWHEIT 4 Tk RHIEEE WG A 2R U TS T BRORT 2k ) A9 0 9 P DL

3 Fhe G A R (RLE A S A K S5 3 Rl A My R B W] A B HOE
EALMLRGE) X 4 PRk B (I 2R R T AR AE 2k R AR O 4 Bl IRk U B fe ik (9 47T
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A 5 2k O F5 i T2t TC, {73510 0. 283
0.263.0.960 F10.395 e/ mL, #55E Bill ) Pro 2l 2 i 4k
HhAE S SR L TG PR A s, B ITX 3
ol B A 0 B 4% D oy L SR R T 2 HL T M A
gro T AR B3 1 Hh S A e R AR AR X A

/N XA VRIR DT A R T PR 1 A, 3 B A A
TR A A 25t | 5 R 5 2 ORI 55 T R R R Y
ST PR A TR 2 A7 52 45 e LRI R R AT
555, Ul AN [ o 288 1% 42t X o T2 7 A4 W0 e 11 AR
AT
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Table 5  Antinematodal activity of the alkaloid monomers from S. alopecuroides on C. elegans

2PN BE 1Cs (wg/mL)

Alkaloid ’ FARFEE B 7RG EQu eI 75 1 AT 2k Hy
treatment (h) B. xylophilus M. incognita P. redivivus C. elegans

L E Bl Sophoridine 12 1.497 1.518 4.192 2.163
24 0.822 0.683 2.486 1.224
48 0.453 0.371 1.173 0.785
AL Z: 08, Oxymatrine 12 1.694 1.608 5.203 3.754
24 0.722 0.784 2.593 1.823
48 0.554 0.463 1.362 1.095
EALPE IR Oxysophocarpine 12 1.094 0.622 3.244 0.827
24 0.622 0.391 1.631 0.514
48 0.283 0.263 0.960 0.395

TE - BT IR (BTZERT ) X 4 PR L) 10 B AR 1 ~ K 4,

Note: The 1Cs, values of the positive control( avermectin) on four nematodes were shown in Tables 14.
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