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Abstract; [Objective] The study established Tripterygium wil fordii callus induction training system
and laid a foundation for the production of tissue culture secondary metabolites. [Method] The root,stem
and leaves of T. wil fordii branch cuttings as explants were used to study the effects of the basic media,
hormones,explant type on their calluses induction and the insecticidal activity was detected through differ-
ent explants callus ethyl acetate extract. [Result] MS medium was suitable for the callus induction of T.
wil fordii. The roots,stems and leaves explants of T. wil fordii could be used to induce callus. 2,4-D was
better than NAA. KT was better than 6-BA. KT of low concentrations and 2,4-D combination could pro-
mote callus induction and growth. Antifeedant activity of different callus extracts on Mythimna separata
larvae was evident., Effect of different callus extracts on the growth and development of M. separate larvae
was inhibited significantly. 48 h AFC;, were 27. 8,53. 1, 76. 1 mg/mL. [ Conclusion] MS+ 1. 0 mg/L
2,4-D+0.5—1.0 mg/L KT was best for callus induction of T. wil fordii. Root callus extract showed the

strongest antifeedant activity on M. separata larvae.
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EABE(Tripterygium wil fordii Hook. {. )R
PrREARBMEY, LA HER kR, RER
RUMMEBELAEATEEMBGH &M EFR, R
ZRATFHIRERFTR . WA RY"ZHR. KX EH
ERARCEEATAER GFER. HE MR,
MEERKRETHSEHEFEERY B AE FE
MERRBLZLY ., FEPE TR K. K
it 3 BE RS, A W B AP R 5t XU AR
A, EABBHNEERS BES T MWL,
RFEAGML AR SEE 70 ZMLE
Y HPEAEEYRE EABEPTERETEMNRAR
RS, BABRBEEEKREEA AKE
12, b FEARS, BRBAZ, BRENMH SR
FEHEBIHE, Bk, HA& mEXEEMN 20 tg 70
FRFH X RAEYHRGHMEER T LE™
BABENERB TR TR MX T HAS
BERY A RIEE TS H AR W HRE . AP
BABRAGARFERPWEASEFRE SMEEMY
EHAERTTHRE, AN AGHAERYH#ITT
ABEERE, UHAELEABASERT AL
7 YR B FEA
1 MRS
.1 # #

REABEABREYRABEE R THX, K
1 FABAHFBTEHR L HFKEMHEFERS
cm BFEUM (402K, 35 F 1 A A B BUH AR AE R S K
HETRGHALRESR.

%6 B (Mythimna separata Walker) g 78 b 4% # B}
B RELAFERGPFTMS FOFRBERM, REH
PBUE K ARSI ERR 3 Reriigh fuftik.
L2 BABRGALAKNERSESF

BY BUR A= Pt 40 25 RO AGE [l g =, AR R
S INEIERERIFAARKREFRE, K
Wik 2 h, RIF MBS TSN EREIEE 20 s, BTH
Kbk 3~4 IK,1 g/L HgCl;, {HEF 4 min, EHE /K
Y 4RI 0.5 em X 0.5 ecm 2 /B, 4 2%
BARYIR 0.5 e /NBLF FHEM . BRAS [F 048 4 X
BHHANESRRBE PR G RR, HRE
BAMEER A,

L2.1 ARA#FERAABEACHARFFHOY 0

PLMS JEAEFE BWMARKRRKE 2,4D,
NAA,H#5 6-BAKT A&, AT ARIEE AL X &
HHAER R R,

1.2.2 RAAABHRASCGARASTHYH
SHILLMS (\B;.6,7-V . H.1/2MS(K BT E B )
M White B A SEFFE, M 1. 0 mg/L 2,4-D M
0.5 mg/L KT, FF AR [F EA 35 35 2 X @& 46 H A%
F R IR,

1.2.3 RFAMHAMNBGARETFOEH U
MS AHEARES, &M 1.0 mg/LL 2,4-D #1 0. 5
mg/L KT, T AR[E SME & @ 5 4 40%E F 1 52 i ik
5. HEANAGHAEMREREL 30 d4R1
W ELEMN S RUERBWEGHLSHTEY
EHERD,

PLESESR B A RERE 30 /L, FIBRAR 7 g/L
BE{t, pH W ZE 5.8, S EFM 20 i, B ER
2~3 MHMER, ZEIRBF(2522) C.GHE 12 h/d,
JEHRGREF 1 000~1 500 Ix MIEFHEEFHR 3045,
AHAER,

1.3 BABAGALARIYNEYEY

WESHRER S RNELBEAGHRRET
WIS m(AGHR) : VIZBRZE)=1g: 8 mL K
EL B o #E 40 BB AN 4R ER 2 3K, 8K 20 min, G
AW ET 2R TR, BB AR ER# L 0. 01,
0.02,0.05,0.1,0. 2 F1 1 g/mL % %, % ot 52
B R AR Rt (AR B P R B (AFG, ) R
). ¥ F] Visual Basic 6. 0 Bk HIiE&F /1M
g,

FA 50 mg/mL &/ FE A A 48 4 7 R B Ak LY
FRM ALY 4 b (4 3 s B, LB AL B N
Xt R, LR AMR 96 h, EE SR, BEK 10 LikH,
SHI TG 24,48,72 F1 96 h R4 K E T
KB AR A R,

HIXE A K R/ (mg + mg™' + d7) = REH N
£t/ CF £  X BLALITD.,
2 ZRE50MH

2.1 HEWEKATHANELABRRGARFSHRM
2.1.1 2,4DARXE5 6BAAKTRAER mE
1A EN  AREREE 2,4+ DX EABEALAH
NEFRWEHERAR WEAONEL . BEH
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HAKWERKFBEHXAPHEESR,1.0~2.0mg/L 2,4-D
PR AN RS SRR, B E KRB,
EHOCEE, T B A, 2k T A2 K RE B TR S
2,4-DIY IR H AT A 41 41, AME R & i 2R
AL

H—HLL1.0mg/L 2,4D 5EREFREEREMN
M HNRCBAMKTREGHFAHESAGAHRA
it KT BRI B F 6-BA, BILF 2,4-D # gk

SR, T HRE 1.0 mg/L 2,4-D+0.5~1.0
mg/L KT B4 &, A8 S R E 0% U L,
A A A B 2,4-D H 4~5 d iR HAY
AH S KR, A, B EA R B R -4k
REKEAEKMERMBEH 2,4D E. 1.0
mg/L 2,4-D 5 6-BA #l & ARt , A 4iE S R
BWEPME 2,4-D R HIE SR A HAHS
BRI AERKBE,

F1 ARRERE 2,4DRNEARAGHABFESNERKNE N

Table 1  Effects of different concentrations of 2,4-D on the induction and growth of T. wil fordii Hook. {. callus
MERREWHE/(mg+ L7 £ 2N FERALESNE BEER/% ERER
Hormone concentration No. of explant No. of callus Percentage of Growth status
2,4-D 6-BA KT inoculation induction callus induction of the callus
0.0 0.0 0.0 40 0 0.00 —
0.5 0.0 0.0 40 15 37.50 ++
1.0 0.0 0.0 38 18 47,37 ++++
2.0 0.0 0.0 35 16 45,71 ++++
4.0 0.0 0.0 39 16 41.03 +++
1.0 0.5 0.0 39 21 53. 85 + 4+
1.0 1.0 0.0 40 23 57.50 +++
1.0 2.0 0.0 40 21 52.50 ++
1.0 0.0 0.5 38 35 92.11 +++++
1.0 0.0 1.0 40 37 92. 50 +++++
1.0 0.0 2.0 40 27 67.50 ++++

H- AMBER . ARE AR AR ARBEE L A REE., TER.
Note: —. Contained growth; +. Worse growth ; + +. Refer generally growth; + + +. Good growth; + + + +. Better growth;

+ ++ -+ +. The best growth. The same as below.
2.1.2 NAARHS56BAMKTBEER mE
2R LAE M, AF B ERE NAA TR ABEAHGAHS
HBESFEHBRE BEFHNAGHASAEAE, B
BLEAFE B EREC, S5/ R —EHE, T
BEHATHAER, 728 2.0 mg/L NAA M FHE
FimA 0.5 F1 1.0 mg/L # 6-BA #1 KT )5, FA

MRS P RB R NAA &L, KT B3
HETF 6-BAHAMA 2.0 mg/L 6-BA 5 KT J5, &
X A H RIE BGEMRER . WA KT FER &
HAERBERT 6-BA, T RE AU H A g,
Ea - SRR

F2 ARRBRE NAAXNEABRAGHAFSMEKNR N

Table 2 Effects of different concentrations of NAA on the induction and growth of T. wilfordii Hook. {. callus

BRI RVEIE/(mg + L 1) H A 5 B S /% KA B
Hormone concentration No. of explant No. of callu Percentage of Growth status
NAA 6-BA KT inoculation induction callus induction of the callus
0.0 0.0 0.0 40 0 0. 00 -
0.5 0.0 0.0 39 3 7.69 +
1.0 0.0 0.0 39 12 30.77 ++
2.0 0.0 0.0 38 10 36. 32 ++
4.0 0.0 0.0 37 6 16. 22 +
2.0 0.5 0.0 40 15 37.50 ++
2.0 1.0 0.0 34 13 38. 24 ++
2.0 2.0 0.0 36 10 27.78 +
2.0 0.0 0.5 39 17 43.59 +++
2.0 0.0 1.0 40 17 42.50 +++
2.0 0.0 2.0 40 14 35.00 ++
2.2 ARAEFEMNELAHEAGEALFTSHEN W RESGE, SAAE, mRHEL, #RERIKE

MESTLURH, AFRZERENFLOEAGA
SWIEFEHZERVE, LG e MSiERRE&,

HE NG HBRMAE B, i M Al E R

ARBAERELY., PEEXHERE 6,7-V.H1/2MS
BREFEFHMAGARAED 6, BUH, TLHE, 4
REWEE KRB, Rk #) White 35375 FAMEK
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Table 3 Effects of different media on the induction and growth of T. wilfordii Hook. {. callus

AR B RS R BRAGAAK BRE/% A KRB
. . No. of explant No. of callus Percentage of Growth status
Basic medium . . . . . .
inoculation induction callus induction of the callus
MS 37 . 34 91.89 +++++
B5 38 30 78.95 ++++
H 40 11 27.50 ++
1/2 MS 39 8 20.51 ++
6,7-V 40 22 55.00 +
White 36 0 0.00 —
2.3 AESMEGMELABRGELAFTSHNR N FHEHRAGHA, MEAEKRRE,E 10 RNEE

MEATRL, ELAEAFMEEGGHANE  SBEMEE, RS RGEAE KRR E, A
FRMBANEHEAR. Z2E D H@E ORE KNSR, 15 RAGHAABRTHEBE. RPRP
GARERREE ON UL, BRHNAHGALT  RAGHARKIMEGE 10 RESTFHME, XEE
g, AR ERREKEAK. MRE WAL RERDT 0.5 mm WAR, 7T IR ERZE KX
HAFFEARF 0%, B AR ARE. B 7 X% AHHALNERELEE,

x4 FEMEEHELXBRGEAFENERNBNR

Table 4 Effects of different explants on the induction and growth of T. wil fordii Hook. {, callus

s EROVERE  EmANE/ AGADBE FIRGALE  AGE/N ERRE
Explant ) No. of Begining day Color of Nf)‘ of cgllus Perceptage pf Growth status
inoculation of the callus the callus induction callus induction of the callus
H Leaf 37 15 BHGE, H L Kelly, glossy 34 91. 89 +++++
42 Shoot 39 10 Wk, % Creamy, glossy 39 100. 00 +4++++
## Root 40 7 B, A % Offwhite, glossy 17 42,50 +++++

Bl BAEGEERINAGHR B2 EABEMHERNEGHAR B3 BEABRERNAGAHAR
Fig.1 Shoot callus of T. wil fordii Fig. 2 Leaf callus of T. wil fordii Fig. 3 Root callus of T. wil fordii

Hood. f. Hood. f. Hood. f.
2.4 BFLEAFAEMGAARNMIIE R4 HgiE SRR BEE SRR, AFC, H 27. 8 mg/mL;
/RiEHE T M A 45 IR B X 3 # ks B AFCso b 76. 1

ARFESAA,3 MAGHSE R X 3 8 H mg/mL AR EAGHEEEN 1/3 4.
HEAHBRIERESE, AP RO AL =By
R5 ELEARRGEHARNYNSEhSHNERFEEU D

Table 5 Antifeedant activity of T. wil fordii Hood. f. different callus extracts on M. separata larvae treated for 48 h

FGE Y ES EEFEAREATE . 5% EIER
Test callus LC-P AFCso/(mg » mL™1) 95% CL r
M Root y=7.42+1.55x 27.8 18~41 0.997 6
4h2% Shoot y=6.71+1. 32x 53.1 33~77 0.994 1
B Leaf y=6.23+1.13x 76.1 45~129 0.991 4
2.5 BRABAERGALAENYNEHEKET IR 3 WS X H A KA B A MEIER(E
kA ] 6), FALHAL R AT AEHNEMETE KR

L3 MRENBGHAERRY AR ERNF HHBMRTME. R 42 0 3 Hatids Ry
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AbFE 48 h By Ky B fR E 4y B & X BB R [& 40, 42%, h BkE d AR S S & M X A K R B xR R
32, 11 %A1 24, 36 %, KPR AT AR IR BV AL B2 48 79.55%F1 65.75%.
%6 BABAAOGARBIMIE R hEKERE

Table 6 Effect of T. wilfordii Hood. {. different callus extracts on the growth of M. separate larvae

FE R R/ ARG GIRKE /mg RERME/mg  MXEKE/ (mg-mg ' - d D
Time after treatment Test callus Larval weight Weight gain” Relative growth rate
CK 5,2140,01 a
0 # Root 5,214+0,02 a
2k Shoot 5.234+0,02 a
M Leaf 5.2240.02 a
CK 7.19£0.21 a 1.98240. 207 a 0.2731£0.031 a
” # Root 5.34%0.13 ¢ 0.13%0.135 ¢ 0.024+0.025 ¢
2£ Shoot 6.3610.14 b 1.15%£0.137 b 0.18140.022 b
M Leaf 6.9210.26 a 1.71£0.259 a 0.247240.038 ab
CK 10.5940.16 a 5.38%0,165 a 0.25440.008 a
48 # Root 6.31+0.12d 1.10+0.115d 0.087%0.009 d
28 Shoot 7.194%0.17 ¢ 1,98+0.171 ¢ 0.138%0.012 ¢
H Leaf 8.01+0.21b 2.80+0.211b 0.1754+0.013 b
CK 13.65+0.28 a 8.4410.282 a 0.206%0.007 a
79 # Root 7.024+0.23d 1.8140, 226 d 0.08610.011 ¢
2 Shoot 9.284+0.18 ¢ 4,07£0.175 ¢ 0.14630.006 b
M Leaf 10.27£0.17 b 5.06%0.166 b 0.1643+0.005 b
CK 16,624+0.55 a 11.414£0.552 a 0.17240.008 a
96 # Root 8.2940.18d 3,084+0.182 d 0.0931+0, 005 ¢
# Shoot 11.00+£0.35 ¢ 5.7940.347 ¢ 0.132+0.008 b
- Leaf '12.50+0.12 b 7.29+0,121 b 0.146+0.002 b

I 7EAE FI AL BR Y [R) P9 B9 (R) 9 804 A A Rl 7248 38, R 2 Duncan IREFTIE R ZMBTE Pos K FLEREE.

Note:Data in a column and the same treatment time followed by different letters show significant difference at Po os by duncan’s multiple

range test.
A PELSID, BFLL 2E LAY A R 0 0 RS 4
3 3 ®

HEFP, BRI B IMER A LR,

AW T, ARG HRRRD T 3 kK R
EREE A A KRR RSBV, B AR TS
R R, X SR BT IRIE 0 E A BRI
YIxE /IR E W IEE, AR B HRED RE N E
20T R WD N SR IR B B9 I R T O At R
EFMBI R G RM 3. 3 HAGHARRY D,
T PO TR R A R ) S M R 5 R O B Y BRI
TR, I E R AERN, 3 AGHR T
ERLEBERTERN W NA G X AR, B
RAUWEHIF AR B, X 5 B AR ST il s 85 N
EARGFHMANEREERFE. SGFRRN
FREEIE. EHFTRAGEA S ZwNEE S
Bl R — 25T

ERGESES P, NAE Y RBWRE-Y &
KABHRLTN., —BEH, SEKENKHR
BUEHRFTRGARNFES REKD, ARFE
A0 T 7 0 K 2 R 40 B R MR 26 2 T R T B
KB, AR5 b B A K E i, 2,4-D B3
RPBET NAAMAGE YR ERENARSHE
BB R 0 S R A KR OB B A K
EEW.IH KT KRV BRT 6-BA. 7EA &
GHAES T E I, KT X AGAAERE Y B WM
e s N WAV NI -E /b € L iRy A A
EWMMERE, XTRSIMIEE SN NRRES
*.

EABEN -MHEZNEYBERS, A1E
FAATT I EMBIIRLR . R BB o
TARMNE #5502 £ AR B2 & B T R [1] Swinge, Hallel H T, Siegler E H, et al. Chinese insecticidal
B8 B A AR AT LR (25 0 R A
PR 5 A4 41 41, R IR S R A 405 4H L A% LY 4
ERHIBRAGHLS>ZRGHAEA > AHGALR, W
BAGHLUR B SRS . WY A GHS
WAERB Y& B S AMEKREA B A X

plant Tripterygium wilfordii introduced into the United
State [ J]. Science,1941,93(2403) : 60.

(2] A #H.DEHEMW,BRE.E ELOBEDEN X /DL
FHAOEHERD] A RABRAEER. A RBEM,
2006,34(12):169-173.

Zhou I.,Ma Z Q,Feng ] T, et al. Control efficacy of alkaloid


http://www.cqvip.com

108

PUAb AMR A B K 2 25 4 CA R B 2 RD

£ 000 http://www.cqvip.com|

%36 %

(3]

[4]

(5]

(6]

[7]

(8]

Lol

L10]

[11]

[12]

products from Tripterygium wil fordii Hook against Plutella
xylostella(L.) and pieris rape [ ]JJ. Jour of Northwest Sci-
Tech Univ of Agri and For: Nat Sci Ed, 2006,34(12).169-
173. (in Chinese)
E & BERAKERE.S FLAERAAMYNBRHAR
[J]. h B%5,2005,36(7):1093-1096.
Xia Y,Duan H Q,Zhang T J,et al. Advances in studies on me-
dicinal plants of Tripterygium Hook. f. [J]. Chinese Tradi-
tional and Herbal Drugs,2005,36(7) :1093-1096. (in Chinese)
BFRZ BERARARNETABEAEREI] PERELR,
1933,125:79-82.
Chen T S. Domestic insecticide Tripterygium wil fordii inves-
tigation report[ J]. Agricultural Association of China Repor-
ted,1933,125:79-82. (in Chinese)
TEHR . GRE. W B.E SLABELEYHIOERARESE
B [J]. mALRARBIS R H: B AR ¥, 2001,29(2),
61-64,
Luo D Q,Feng J T, Hu Z,et al. Isolation and bioactivities of
the alkaloids from Tripterygium wil fordii against Pieris ra-
pae L.[]]. Jour of Northwest Sci-Tech Univ of Agri and For:
Nat Sci Ed,2001,29(2) :61-64. (in Chinese)
BER.ZRE. K XN TLABEFIW R bR A
LM Em)]) BRRKRB R REER BRABER,
2001,29(6) :57-60.
Luo D Q,Qin J C,Zhang X. Effects of triptolide on the midgut
tissue and the digestive enzyme activities of Mythimna seper-
rata (Walker) larvae [J]. Jour of Northwest Sci-Tech Univ of
Agri and For:Nat Sci Ed, 2001,29(6) :57-60. (in Chinese)
Kutney ] P,Hewitt G M, Lee G,et al. Studies with tissue cul-
tures of the Chinese herbal plant, Tri pterygium wil fordii iso-
lation of metabolites of interest in rheumatoid arthritis,immu-
nosuppression, and male contraceptive activity [J]. Can ]
Chem,1992,70.:1455-1480.
Kutney ] P, Hewitt G M, Kurihara T,et al. Cytotoxic diterpe-
nes triptolide, tripdiolide and cytotoxic triterpenes f.rom tissue
culture of Tripterygium wil fordii[J]. Can ] Chem,1981,59
(17).:2677-2683.
Nakano K, Yoshida C,Furukawa W,et al. Terpenoids in trans-
formed root culture of Tripterygium wil fordii []J]. Phyto-
chemistry,1998,49(6) :1821-1824.
kO XM EEX HAHEYMILFERNEENREBEER
[)]. #Em R % B 41, 1983,4(3) . 1-7.
Zhang X, Zhao S H. The antifeeding and repellent effects of
Meliaceus plants to some insect pests[J]. Journal of South
China Agricultural College,1983,4(3):1-7. (in Chinese)
W OKLZETERR DK E,%. Visual Basic 6. 0 EERZGFE AN
SEBE AL b i B R[], WG 4b A ok 2 45 2005, 14(2) 1 115-
117.
Feng G,Li G Z,Feng ] T,et al. Application of Visual Basic 6. 0 in
calculating of toxicity assay [J]. Date Acta Agriculturac Borceali-
occidentalis Siaica,2005,14 (2):115-117. (in Chinese)
Bt BEREFEAWERMNBSHED]L BamiR,

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

1987,24(5) :299-301.

Chen Z H. Quantitative measurement and calculation of nu-
trient index in insects [ J]. Entomological Knowledge,1987,24
(5):299-301. (in Chinese)

R R Y EGERAERPRPFRERN TR
PORE R [J]. £ HREIR,2007,18(3) :546-548.

Li D L,Kang X Y. The status and prospect of exodogenous
hormone and endogenous hormone impact in plant callus tis-
sue culture [J]. Letters in Biotechnology, 2007, 18(3) ; 546-
548. (in Chinese)

% OBKPALEER MRMHMYERGANET RE
Ky (1] BARAB B R FE 20 HARER,2004,32
(1) :57-60. .
LiY,Zhang Z H,Cui H A. Effect of phytohormomones on
shoot callus induction and growth of Eucommia ulmoides
Oliv. [J]. Jour of Northwest Sci-Tech Univ of Agri and For:
Nat Sci Ed,2004,32(1):57-60. (in Chinese)

BRE,BR JEK B, B SR AR A A AE R
wAERB S BKFEm)]. WK% EHR TFMR, 2002,35
(2):193-198.

Tang J J,Chen X,Katuyoshishimizu. The influences of culture
conditions on the callus induction, tissue culture and regula-
tion of secondary metabolism of Eucommia ulmoides Oliv.
[J]. Journal of Zhejiang University: Engineering Science,
2002,35(2):193-198. (in Chinese)

BERCEEN. BEABARERFRZTHEREEAI] b HE
B BiZ 224 i5,2001,21(1) . 25-26.

Yang C X, Zhou T C. The content variation of triptolide in
Tripterygium wil fordii in the different seasons [J]. Chinese
Journal of Hospital Pharmacy, 2001, 21(1): 25-26. (in Chi-
nese)

BREM,. T # FALRGARMELBEAMBUUNGEENE
AR ERWEL] FZE,1994,16 (11):41-42.

Dai K M, Wang Y. Determination of total alkaloids in different
areas and different application parts of Triptergium wil for-
dii and T. hypoglaucun []]. Chinese Traditional Patent Medi-
cine,1994, 16 (11):41-42. (in Chinese)

% RERR.EFER.F HAEGHAPRERETYH
EEBEFR [J). FdL ¥4, 2004,24(11) : 2033-2037.

Li Y,Dong J E,Jiang Z M, et al. Study on dynamic accumula-
tion of secondary metabolites in callus of Eucommia ulmoides
[J]. Acta Botanica Boreali-occidentalia Sinica, 2004,24(11);
2033-2037. (in Chinese)

Knobloch K H. Medium and light-induced formation of ser-
pentine and anthocyanins cell suspension culture of Catharan-
thus [J]. Phytochen,1982,21(3):591-594.

BOAR, BV, BB, 5. TABRRY X /DR EDIE
# L), #TR b 5 4f 5 2003,15(2) . 83-86.

Xu H X,Yu X P,Chen J M, et al. Effect of the crude extract
from Tripterygium wil fordii on bioactivities of diamond
back moth, Plutella xylostella L.[]]. Acta Agriculturae Zhe-
jiangensis, 2003,15(2) :83-86. (in Chinese)


http://www.cqvip.com

