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B E (B8] ARSI Momordica charantia L. ) IE T BEZEENIITILIM EHKAR Ostrinina furnacalis
( Giienée ) ERRBREFENRIFZMN , FHRTEAERNE, [53E] XAEEEDENE TS/ IETE
ZFRIHIMNERIBYRFER, RKESHEAFMERRFIPERIFM, [4R] FH0.025%. 0.1%F0 0.2%:iK
ERERIIETEZERYESEEHERIEMNERIE 2 4R 3 d 5 , HRFEXRPETEREE , REZXTES
B 27.43%. 39.23%F0 54.93% , BRBEHHABRIER , MR RF=IFESXRBLLSBITET 12.63%.
22.74%7 37.27%, H—LHIARERFKE , T/NHIETEZERMIXNRSIRIEIPEMME ( SL) S, B
EMEKZEGHZRNHEIER. RGN SL ARFETR  MEREEZRELX | BRINE, I 24,
48F172h f5 , X SL ZHBEIETEAY 1Cs {EH RIS 180.96, 158.54 F1 122.87 pg/mL ; &R 6~72h 5, SL A8
AN KR EREAFIREG IR EIREINMBEE T ; A 125 pg/mL /RELIE SLAE 2, 3, 4705 d
& . SL MApEXSE S HEIR IR EIZR DB 7.66%, 13.97%. 19.45%F0 27.30%, (4] HNHIET EEEE
B3 SL iR ARES R EA TR ES BN ERIEATERE NIRRT E/ERTLEIZ—.
xR HNMHERY) , WiNEXIE , RSB RMAE , £9iEt | ARshH

Bioactivity of extracts of Momordica charantia leaves against
Ostrinina furnacalis and their cytotoxicity to
Spodoptera litura ovary cells
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Abstract [Objectives] To ascertain the effect of n-butyl alcohol extracts of Momordica charantia leaves on the growing,
development and fecundity of Ostrinina furnacalis (Gluenée). [Methods] The effects of n-butyl alcohol extracts of M.
charantia leaves on the survival rate and the developmental duration of O. furnacalis larvae and the fecundity of O. furnacalis
adult females were investigated by adding these extracts to the food provided to O. furnacalis larvae and adult females under
laboratory conditions. [Results] The results demonstrated that after treating the survival rate of second instar respectively. In
addition, developmental duration of treated larvae was significantly longer than that of the control group, and the rates of

fecundity inhibition were 12.63%, 22.74% and 37.27%, respectively. Extracts of M. charantia leaves had an apparent
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inhibitory effect on Spodoptera litura cell proliferation, cellular morphology and growth density; cells shrunk, cellular nuclei

migrated and even disappeared and cytoplasm leaked out after treatment. The ICs, values were 180.96, 158.54 and 122.87

pg/mL at 24, 48 and 72 h after treatment, respectively. The growth density of cells decreased significantly compared with

control cells, after 6-72 h of exposure with increasing concentration and the treatment time. Treating cells with 125 ng/mL

n-butyl alcohol extracts of M. charantia leaves for 2, 3, 4 and 5 days inhibited glucose absorption by 7.66, 13.97, 19.45 and

27.30%, respectively. [Conclusion] These results suggest that the n-butyl alcohol extracts of M. charantia leaves are

strongly cytotoxic to Spodoptera litura cells, which may account for the observed decline in female fecundity of O. furnacalis.

Key words extracts of Momordica charantia leaves, Ostrinina furnacalis, Spodoptera litura ovary cell, bioactivity,

cytotoxicity

BN ( Momordica charantia L. ) BRI/EAR
RGFIIREEREEESHA ZMiE. B/
ESMEYEEAD  HRIEERIR. iF
M¥E. PEMAS. MAENEFESFINN , HH R
XS 2 R VEYD E RERZRIN H A AV HI A<
KREIEMW (FESE | 1996 , 1999 ; Chandravadana
etal. ,1997 ;Yasui et al. ,1998 ;Z=4BEHEE ,2001 ;
Mekuria et al. , 2005 ; &ikZ , 2008 , 2009 ; &
TS |, 2009 ;#7EFIES 2010 ;3855 ,2012a ,
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HRERFA &N 2B 2 BERBUIXT N
Plutella xylostella (Linnaeus) 1 # & & 1
Spodoptera litura (Fabricius)iﬂﬂﬂgiﬁﬁgﬁ
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HARRERYD X B RERAERYEIE R EIE
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TENHNER—MEERIRUSYSHEIERR
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IMEKLR Ostrinina furnacalis (Giienée) 4] H1F
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Grace’s BHETMIEARE ( Gibco AT=MH ). #
KEEPALINGE ( FBS, Gibco ARIFZE ). BEHE
EIMIKEZLEN ( Sigma RNEFM ), 1BFRE
EBA 27C , TE CO, , UREEMPERKEEH
BAREERT , FANIESEREVTRARESR |
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HXAFERT FNHIETEZERYA
EERAENET M / 2 BRI P ZEEX1S
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(4,5-"EREEW-2-) 2,5- " FKENEM ),
Sigma AFFEER ; 99.9% DMSO ( Z—EREIIHN ).
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BUSENNE] ). Pus BRI (EE
Bio-RELD 12F] )\ FHIEHRERRER ( BEREEIY
BERLTE ). AUEHER (JNEEEERA
BIRAE ). CO, MiEEFE ( FH CHERRE
WA ) AKX ( ZE ELGA Lab Water 28] )\
SEBEXNERR ( HA HIRAYAMA N8 ) &
imex X TENE ( EB—ERIZFMNEFIRAT )
k=8 (8 Eppendorf A7) ) .

1.2 REH=E

1.2.1 HRHIETEZER5 M EREGRE
KEBREENE

12.1.1 FRRBEHARSARNES S5ED
H= (1987 ) 1 Nathan £ (2006 ) B975i% ,
HFREN 1 ¢ TMIE T ESZEENY) , A ERERS
fREEBA 50%mAERKAFIECHIR 1.25. 5 %0 10
mg/mL 3 NMREZR , &ZiE8 - GRAS5 1l
ELBIBCHIEE 0.025%. 0.1%F0 0.2% 2/ NIHIET
FEEREIRTIR AR LA 50%ARBRKB R xS
B ARESIERFRISHIEAERFEERS 4C
RFEH.

1212 #HHEKEZEMEEERNESZE &
ENE—RHiEZ. ERRE—EL Y15 4 h BT
FoKIR 2 B4R 20 SL9—EE BABREIREN
EFO (BREA9Iem) F , DRILIAEIRERTS
JAMIE T BB RS ERER. S MEES
3R, 3dfg , BARAGKE (BiRA35em, BA
4 cm ) PR EFRERRIEALER , 82 diB2—X
AR, IREEXRICRINRASHRFIFE T2,
1.2.2  #NHIET BB T M 3 K ARk Al s
FHENEENE SERHEF(2012a) R
% (2012) B9737& , A 1.2.1.1 3R ERANH
ANFUFHAR I RIZBB ARG E S BIMABRE LD
MIVERERILEE. FIRE | SLEN
R R BIEERSYT , BN A4 EHIERIF=IPEE

BLEEFEDR, LA 10%A982 53K ER R AN FE
g5  WEHCRELUERSX~IIE BE
MR RGET-, LA LRISHIEIRES (2742 ) C.
HEXSRE T 65%~75%FIF BT [EA L : D=14 :
10 NEARMET#HT, BBEKR~IPES
MRAXRIPEERMRERN , 2A (1)
THE R ERF=OPDHIE

FEORAHIER (%)

_ Xl i — gl oo (1)
s B 2417~ Y

1.2.3 & RRAIET EZENI% SL 418 #85E a4 5
fERME 2% Himeji 5 (2007 ) =M
(2010) B9 MTT #&UE , & /MAIE T EEZXE4)
F/>& DMSO 3% , RAREFERREAR |

EHBERT DMSO RESEN 05% , LIS
0.5% DMSO RHEEFE X, 7£ 96 FLISFF
WEOEFLARINON 100 L &bFFEEKERRILHRE
BiZW (1x10° 4A/mL ), fI¥8 24 h #F SL 4AHEM,
BT, Bl%E 96 FLIEFAMEFRISFREIL | A5
BFLIOA 100 pL EBEARIREZLFIRIEFE |

B 10 )RES. 1£27°C CO, HiEIEFMAEF
DRIEF 24, 48 172 hJT , BFLIAAN 5 mg/mL
MTT 20 pL , BESEHREETF 4 h, FEAL
WLEE®R , §FL5 300N 100 uL DMSO /&K |

BEREYES 30 min [ SRKBERYTEA
RIS, BRI L ( n=570 nm ) UERZFLIRMIE
(OD1{E), AT (2) IHEMEIEENHI=R

Y B G A R (%)
_ T ZH ODYE — b FRZH ODYAE <100 (2)
ot & HODYAE

1.2.4 EHRMHIETEZENY SL AREKEZEEM
SSBERNTIAE SEHERSTE (2010) 8
B, 1E 6 FLEFIREFLPION 2 mL &b FRIEL
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A REBARKRSRIFN SL 488 ( 1x10° A
/mL ), M58 24 h FHHEMEES |, 805 o FLIEF
WEERMEEFRR , SEAESBIMA 125, 250
0 500 pg/mL FHJRMHIE T ERZEEMIEE TR | LA
0.5% DMSO AR AN , 27°C CO, HIBtEFF
AR E | SBIFIE 6. 12, 24, 48700
72 h , EEIEEESHE TR 5 MIEF
( EFH 640 mmx480 mm ), Fit SL AL
BE., FME SL @RNESTN  FitdHie
TRE , HE,
1.2.5 FHNHIETE2ZEEHT SL 40 A w25 IR UL
B E
1.2.5.1 HEBEREMEZNEE SERENE
(2000 ))89757%. BNEIEREINERR 0 SELE )
0.04. 0.08. 0.12. 0.3 %1 0.4 mL SEU0N 6 Rizt
B, ANGEKNEESE | mL, BOBIINA
0.3 mL BEBXFIFD 3 mL iRERER ESBRAL 20
min , EEE 100 pL AN 96 FLARF , FIBSIRY
MR 655 nm B9 OD (B, BIEES 3R,
BN REkHEFEERESE5HXIMN OD
ENEIHELSE.
1252 SL fAMEFEhEHRESENIE S
EFRRES (2007 ) 97375, BY 6 HRALTXIEUA
BERKRSRIFN SL 45E , FRESEREN
FIRRBRRRIER AEIEN 24 FLABRRIEFRART |,
7l 1 mL, 8 24 h SFHHRENLEES | B5E 24
FIRAFEEFREFRE JIAEE 125 pg/mL A9/
MIETEZERYIEFRHEEST , L 05%
DMSO BEFFRAXER, 9581F 1. 2. 3. 4F05d
[EEX 24 FLARIEF AR 1 mL AOAZ] 10 mLIiXEF ,
BS3IIA 6 mol/L HCI &K 3 mL ;BAHSRE
7K HE 10 min , FAISE8E 20 min, A 6 mol/L
NaOH BRIGIEFRAE T  BRASEK N
Z 10 mL , TSRS, BUSHK 200 pL 0

HES , AXGEKAIRZE I mL , SHER 1 mL
BEEK , BUIMANEERNRF 0.3 mL FIKRERER 3
mL , ISR 20 min , HEEY 100 uL 0N 96
FUARA |, FRBEBIR UK 655 nm Y OD (& ,
BUEES 6K, B8 oD BRNRERES
2, REHTWE, ZA (3) iHEH SL 4858
EARETNEEESE.

SL HiEEAEPE SRS E ( mg/mL ) =58
M E-FERE(EEL (3)
1.3 HiEALE

IHIGHUER Y SAS #IRMIREESRITHHT,
HARSEEFHENRZE A (Duncan’s multiple range
test, DMRT)#] +t&I0XI S BEHIEHITERE
Z%SHr. B DPS 9.50 FEiH 4 TE

B35 #.

2 GR59H

21 EHRHIETEZERIXEMNERELRF
EEMELERNEN

NFE 1 FTLAEY , ABAEIRES/NIT
EETEZFRYNESEMARAITIMNERE 2 iR
MHE 3 d g, MRNFTCEPESTIERE
( P<0.05), iKES 0.025%, 0.1%F0 0.2%Lb1E8
R RIRIEFET DA/ 27.43%. 39.23%7F(
54.93% , EREANREBRKR. SXTERAELL |
= IE T EEZR B IR AT oKAR 2~4 #9040
RNRBHEBYARERK , BREECIERERNS
i, FYHEREEEIER ; (BRAE 5 i4RAT
RSN BEAERAEE ( P>0.05),
2.2 EHNHIET BEZE RN M F Rl R
IR

FAE&EE/NITIETEZEY 0.025%, 0.1%
1 0.2%AT R A TAFRHRARIZMN F KR 2 #8419 3 d
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& S IEEER RIS EIN EERT SPGB RBERS , HERiMmHE RS 5 A
XIRRLE ( P<0.05) (B 1), BReEREREIN™ 12.63%. 22.74%%0 37.27%.

F 1 EMNMHIET BEEERX I M R RIS R A K& B RIS

Table 1 Effect of n-butyl alcohol extracts of Momordica charantia leaves on the development of Ostrinina furnacalis larvae

R FAHER Larvae duration (d)

RE (%) RIEFETR (% )

Concentration Corrected mortality 288 38 44 56 2~5 1%
2" instar 3" instar 4™ instar 5™ instar 245" instar
CK _ 1.10+£0.10a  2.00+0.02a 1.22+0.04a 5.47£0.04a 9.79+0.02a
0.025 27.43+£3.00b 1.41+0.01b  2.27+0.06b 1.29+0.08a 5.50+0.06a 10.46+0.18b
0.1 39.23+3.00ab 1.58+0.05¢  2.46+0.05¢c 1.44+0.04b 5.49+0.13a 10.97+0.11¢
0.2 54.93+1.12a 1.79+0.04d  2.61+0.03d 1.84+0.04c 5.41+0.11a 11.65+0.17d

T RPEBIEAFHHAER | BYHIERFERREBERTE 0.05 KEERMUEE (BEERHEREE , P<0.05)
% 2’ IEO

The data in the table are mean*SE, and followed by different letters in the same column indicate significantly different at the
0.05 level (Duncan’s multiple range test, P<0.05). The same for Table 2.
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Fig.1 Effect of n-butyl alcohol extracts of Momordica charantia leaves on the fecundity of
female adults of Ostrinina furnacalis

T EEFBARERTE 0.05 KFERMEE (BEERHEREE , P<0.05),

Data with on the column are significantly different at the 0.05 level (Duncan’s multiple range test, P<0.05).
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2.3 HNHIETEZERYXHLEE SL 4
HaTE MO A

MR 2 BILAEYH | ARRES N IE T EEER
EDVERS SL4RRE 24, 48F072 hf5 , 9B RIF
HIESEHDHIER | EREEL IR R ERVREHD S 4
WRE (1Cso ) BT , RPELZIENEIERE
HoReE, EASASMERES , 250 pg/mL,
500 pg/mL F1 1 000 pg/mL 3 PMRELMEXT SL 44
FRIBEREIERR BEE. 48 240 , X34
WREEXT SL AERIEIEMHIZRS B/ 46.56%.
91.80%%0 94.07% ; RbIE 72 h , X SL FARSHIIETE
HIZRS X 66.88%. 96.65%%( 96.89%,
24 FHINHIETEZERMXN LA SL 45
EKEENRN

FE 2 7700, BN TEEZEEUIXT SL 4
REKEEGHEZAIRNE, & 6~72 hfg , X
FRLAMEBIYA K E R EEL&MEM , H 37.8 1Y
MERZBTIEANZ 73.0 NAREF SREE 125 pg/mL
RO IE T B2 ZE B4R 4R SL 4BAETE 24 h Al
NEKZEZZFMEMNN , SNBEAEZERAR
Z | EEELIENENGER SL ABNEKER
BARE , £48 h 172 h , BEKZBESBIA

57.6 DAREFFN 49.2 1NVREF , SXUREREE,
250 pg/mL 1500 ug/mL FNRELELE 6~72 h
BYRY SL 4B KR ESR R FXIER, 4L 72
h, 250 ug/mL # 500 pg/mL bIBAY SL fHIRZEE
S8 27.6 NAREFFD 16.0 ANARET, i BEE T
IETERZEIRE R E T SL ARAIEE.
2.5 HINMHIETEZRONMNEE SL 4k
FASHFHERTMm

3 BT ERBEERME TURIN
AEIREZ M IE T EEZEE IR RISORE SL
HEARNBENASRHEEK. &E 6~72 h
&, XIHRZERY SL AR RINSHIKE R | A
IEERFEhE MR RS ETH
FEERPR |, HHREFRPRISHT (B 3: A~E ); TR
ARy SL MR E RN MR E G EE R |
HEEZIRAETBIR B MRS ZEET
s7Et (B 3: F~T), 125 pg/mL HNIFIET
EEZEEVHIRLIE 24, 48 F1 72 h 5 , MHRRARSEER(E
MEBPEN=8IUS (B 3: F~1), HEETHEE
DBIF 32.48%, 48.93%F 58.70%, BEEE N
IE T ERZEEAL IR EEROLE N , 2 4R HERAY

2 EHINMIET BEEEEBAIX R S0 i SL 4B gsE ry I 1E

Table 2 Comparison of growth inhibition effect by n-butyl alcohol extracts of Momordica charantia leaves on SL cells

SLERRYIE) SHEF5E BEXEH ICso
Treatment time (h) Toxicity regression equation Correlation coefficient (ng/mL)
24 y=0.0094+2.2106x 0.9584 180.9577a
48 y=0.2189+2.1731x 0.9723 158.5363b
72 y=0.3263+2.2368x 0.9600 122.8735¢

* BYME  EREARFEEINE (31171849 ) ; SLRRIAFEFMEFHr eI IE

**E-mail: huanhuan446688@126.com
*4 B {FE , E-mail: gzhbling@scau.edu.cn
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Fig. 2 Effect of n-butyl alcohol extracts of Momordica charantia leaves on the density of SL cells

AJiEIBE E4RRT MR AZERTUEIENN, 250 pg/mL
QbFE 6 h #0112 hf5 , HEEESBIIX 58.51%
1 65.35% HEZAR AR Bt fRF( & 3: K~L);
QhIE 24, 48 F1 72 hf5 , AINABAERESFIRAN .
ZESAIHIBEIS (B 3: M~0 ), HIRTHERS
BXZE) 83.22%. 90.33%F0 96.26%, 500 pg/mL
b3 6 h R BN KBMB B R E R F TS
FET (E3:P), MEFEERSIL 8091% , &
E 12~72h 7 , WEREIXE/NFRFNIERE A E
mEEFES (B 3:Q-T), AT/ LFLEp
TRIIRGE, IXLLEERRER |, & N IE T B2 25BN
XJ SL B REAISRIEME.

2.6 HINHIETFEZERMXHLEE SL 4
STV &bl e A

18 AERES BN ERZRIEIRSE
J9:y =0.1079x — 0.0134 ( R’=0.9956 ), FHFE 3
IR, WERAAIEAESTEEES EME SL A
EFEATRIRYEEI AR BFF(X , 3RBA SL MRERFIE
B D HBEFRHEEDENNETE
IR Y —EEREENE. F 125 ng/mL FH/IIT
IETEZERCENEFAEPEERSEREL
B 1 dNSYRERAEE  EOE 2-5 dE1E
FETEEHEAERAEME SL MAREFRE
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3 ENMIET EEZERADALIE SL BRI R SHHEZL (10x25)
Fig. 3 Morphological changes of SL cells after treatment with n-butyl alcohol extracts of Momordica charantia leaves
(10x25)

A-E :XJHBZH Control cells ;F-J 1125 pug/mL 25N IE T EZZEEVAILLER 6, 12, 24, 48 F1 72 h Cells treated with 125 pg/mL

n-butyl alcohol extracts of M. charantia leaves for 6, 12, 24, 48 and 72 h ; K-O :250 ug/mL /M 1E T BEZEEP40 IR 6,

12, 24, 48 #1 72 h Cells treated with 250 pg/mL n-butyl alcohol extracts of M. charantia leaves for 6, 12, 24, 48 and 72

h; P-T :500 pug/mL FHJIMHIE T EEZEERIAbER 6. 12, 24, 48 F1 72 h Cells treated with 500 pg/mL n-butyl alcohol extracts
of M. charantia leaves for 6, 12, 24, 48 and 72 h.

#*3 HMIETEZERYN SL 4 EE RIS EE R

Table 3 Effect of n-butyl alcohol extracts of Momordica charantia leaves on glucose absorbing of SL cells

BRIREE (pe/mL ) EHREDEEFESE Glucose content in the medium (mg)
Drug concentration 1d 2d 3d 4d 5d
CK 11.66+0.95 9.53+0.58 8.52+0.87 7.66+0.40 6.96+0.83
125 10.57+£0.61 10.26+0.81* 9.7140.94 % 9.15+0.86%* 8.8640.80%*

T RPHIEATFIIHATER | R RGIE ERSIE SXIRRELLE 0.05 KFERMRE (81, P<0.05),

The data in the table are mean+SE. * indicates significant difference between the data after different treatment time and the

* BB : EREARSFESINE (31171849 ) ; LR F RS RR el e
**E-mail: huanhuan446688@126.com
*+4 B F{FE , E-mail: gzhbling@scau.edu.cn

WiFsHER : 2013-04-19 , EEZHER : 2013-10-10
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control at the 0.05 level (¢-test, P<0.05).

MIEKEFRTR , EHHEEES TR
( P<0.05 ) i5BEE MM IE T E2ZEENIRY SL 4RiE
HEEIREE D ERERYDHIER.

3 i

KIARERFA MM IE T ERZERUIXI I
MEREBNRNEREERFERIIEHEN
HIER | XIEIBER RN E A BERIDH
fEF , X5RMF (20122 ) RUFARLER L
IEFSE (20120 ) B , BN ZERZBEZEEA)
MR XEBENRERKLBOEZINGEZ—FE
H T Rk g RPN BRI R
EE.

AR MTT JENER N IE T B2 ZEE)
RIS S SL BRI S HERKR  BMHIE
TEEFEEMIRI RIS, SL RRERIISER IR
EIVER BESE R SLARAERKZE MTT
AR iR MR R IT IR P IR I B AR S B
X Teterzolium ( f&FR MTT ) RUIRIRIERISIFT
AR MBI ST R AREE
BEO—MEE (AEES 1998 ) . BHAAME
SRR RIERIIEARRN , RRBRHTIRN
I SREEIENEEIZA ARNERRKSESS
EENR BRNEMmENFE LS | 2001), 2kl

R RN SILBEERANRZ AL ATP RIEEIZAT |

PR R MINEE BT R AVEEE. HNHIE
T EEZEENYDRENEINSE SL ORI AR SE TR
BRI SEEHYEN ARSI EREE
FEERMH. SR IE T BERZREW AR 50k 5
SL g/ , HINMBREAEARAE. AERE. 485
ZimFEH R AR =8B RN SF MRS
IO BRSNS ISR, MR SFNEN

EFINTRRAT RS NIHE BERIARKS
MEGHDHNEERER  FREEEMINRAHE
YIROEMDENME (IBLIME | 2011 ; RAE , 2011 ),
MEMMLRSIZMRER. RIS EN
NEZERS  —BEARSRINEZINDE , BE
SVEAYIE BRI R EHEMAR AR
Mo ( Z=ICERSF |, 2008 ), F=/RATIE T BEZREAIS
FR I, SL A SN ERIBIR T E 00 T
SL AHREXSEEMERIR . IER EIRJRE , SL 4
PR ERIE RO FEERI TIPREN LB
OREHARBAYZRL ( =EEF | 2009 ) , NTISEL
SO IBEANIMN ERIBETE N B EFEHET (385
&, 2012a),

Bl  N\ERHERY o BRIRR RSN
B ERR KPR =EK U EY a0
momordicin I, momordicin II, momordicin V&
( Yasui ef al. , 1998 ; Mekuria et al. , 2005 ; /&
K&, 2008 , 2009 ; EIEMEE |, 2009 ;I R%E
2010 ), FMENENHIETEZEYHLBEE
Zl momordicin I ¥ momordicin 1 ZXEY) , B
KiXLEAL G B RBEIAAIERIERTERAR
DRE AT —E 7 IS X LE YD
FRROERHVHIEEE T &,

Bifl - ARERKEEM T EMNAT R E
AURRABROFOFEED |, 4RSS,
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