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Effects of the extracts of Cortex Moutan Radicis, Coptis Chinensis Franch
and Radix et Rhizoma Rhei on physiological metabolism
of Bursaphelenchus xylophilus

Jiao Hongwei, Zhang Lu, Liu Dong, Zhao Baohua
(College of Life Sciences, Hebei Normal University, Shijiazhuang 050024, China)

Abstract The objective of this study is to identify the poisoning mechanism of the ethanol extracts of three tradi-
tional Chinese medicinal herbs, Cortex Moutan Radicis, Coptis Chinensis Franch and Radix et Rhizoma Rhei, a-
gainst Bursaphelenchus xylophilus. The effects of these extracts were evaluated on the metabolism of total sugar
and protein and activities of protective enzymes, superoxide dismutase (SOD), catalase (CAT), peroxidase
(POD), glutathione peroxidase (GSH-Px), acetylcholinesterase (AChE), and the content of malondialdehyde
(MDA) from B. xylophilus. The gene expression of SOD, CAT, GSH-Px and AChE was also analyzed. The con-
trol effects of the extracts on B. xylophilus were measured in water-potted plants. The extracts of three TCM
herbs interfered with the metabolism of total sugar and protein of B. xylophilus. The activities of SOD, CAT, and
GSH-Px were improved; the activity of POD was inhibited; MDA content was increased. Oxidation and antioxi-
dation were imbalance, which greatly affected cell functions. The activity of AChE was inhibited, and the nervous
system was damaged. The level of SOD, CAT, GSH-Px and AChE was consistent with enzyme activity. The re-
sults revealed that the extracts can effectively control the pine wood nematode disease. It is concluded that the
changes of some physio-biochemical indexes of B. xylophilus in vivo caused by the extracts of three TCM herbs
were the main causes of its death.
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(Bursaphelenchus xylophilus, Steiner &. Buhrer)
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sinensis ) A FE (26 C), B HEK WA, BT 4 CHf
Fo AT Sokt & A7 2 dUig B R AL R L A DL IR
U v TC TR K gk B T B 4 TS TR 50 2%/
pL B UK
1.2 HHFERTHISE SRR

SR SE R SE I 23 0 AR 3 b v 5 28 28 5y
K45 200 g IIA 950 L FEE IR T TR LI, 2
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Table 1 Effects of the extracts of three TCM herbs on the contents of total sugar and protein in B. xylophilus

B Total sugar

EEE  Protein

Zl
Herzjs?)iecies CEUTY (100' ! . Ratio #rhit/mg « n?Lil B Ratio
Concentration Concentration
P} Hz Cortex Moutan Radicis 2. 146 0. 74 0. 83 0. 65
# % Coptis Chinensis Franch 2.377 0. 82 0. 25 0.19
K Radix et Rhizoma Rhei 1. 568 0. 54 0. 70 0. 55
CK 2.897 1. 00 1. 26 1. 00
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2 HUPR PN 18 4 A 52 AR Tl (SOD) 3 S 4k 4
fitt (POD) #1348 1k 2 (CAT) BEfS 7 1% A i 0 H
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MR, XFRW] 3 R BUpAL BERERS ] 2 52 mi 2k AL ik
YA A A 32 4 A A 2o DA Ak SR
PR PRAPPER G PR 4R w5 . 10 POD i g B [
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Table 2 Effects of the extracts of three TCM herbs on the activity of protective enzymes in B. xylophilus
_ A YA SOD i ALl POD AL AR CAT
Herb ;pccics ﬁ@?ﬁﬂi/pf me ! H.{H Ratio ?ﬁﬂ{/gf me ! H.{H Ratio W’E‘ZE“H{/U ) mg”! FLAE Ratio
Activity Activity Activity

P} Hz Cortex Moutan Radicis 84.1 1. 18 0. 59 0.11 52. 06 1. 03
# % Coptis Chinensis Franch 132. 8 1. 87 1.77 0. 35 67. 06 1.32
K% Radix et Rhizoma Rhei 71.9 1.01 1.01 0. 20 52. 57 1. 04
CK 70.7 1. 00 5.07 1. 00 50. 60 1. 00

2.3 X RENMZIELIREER GSHPx EERIFIM
LR R (AChE) 2 #h 2244 G iy — i 5C
S AEAP AR P G T A e H ikt A Ak
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Table 3 Effects of the extracts of three TCM herbs
on the activity of AChE and GSH-Px in B. xylophilus

CBEIRGEEREE A R A
izt AChE GSH-Px
Herb V5 V5
wecics ey B
species U+ mg i U+ mg ;
. Ratio L Ratio
Activity Activity
LawR )2
Cortex Moutan Radicis 0.54 0.20 1. 12 1.82
Coptis Chinensis Franch L o Lk S
= 0. 48 0.18 10. 98 1. 80
Radix et Rhizoma Rhei : : ’ ’
CK 2. 65 1. 00 6. 10 1. 00
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LR AN
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— = 9 CAT(26 ku)
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1:Water; 2: Coptis Chinensis Franch;
3: Cortex Moutan Radicis; 4: Radix et Rhizoma Rhei
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Fig. 1 Effects of the extracts of three TCM

herbs on gene expression of the enzymes in B. xylophilus
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Table 4 Effects of the extracts of three TCM
herbs on the concentration of MDA in B. xylophilus

N W—@ MDA
P &4 /nmol + mg~! HfH
Herb species = . .

Concentration Ratio

H P}z Cortex Moutan Radicis 1.721 1.517
W% Coptis Chinensis Franch 5.714 5. 038
K& Radix et Rhizoma Rhei 2. 040 1. 799
CK 1. 134 1. 000
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Table 5 Effects of the extracts of three TCM herbs

against B. xylophilus in water-potted pine branches

KbFg JE 8%k Index of disease

Treatment 10d 15d 30d 40d
P} Hz Cortex Moutan Radicis 0 0 0 0
# % Coptis Chinensis Franch 0 0 0 0
K& Radix et Rhizoma Rhei 0 0 0 0
IR B AE + Ze
Pine branches inoculated with B. xylophilus 20 70 100~ 100
IKEEKE (CK)

. . . 0 0 0
Pine branches inoculated with water
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a: Vesicle-like structure of B. xylophilus; b: Overflow reduction of nematode
tissue and separated body-wall

2 MM&BRAREHESEEREE
Fig. 2 Morphological changes of B. xylophilus
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