| EElE] http://www.cqvip.co@\'-

06 BB & = 2 # Vol.26,No.3
2006 4% 3 A ACTA ECOLOGICA SINICA Mar, ,2006

e TNt b TE:

EFR W BV ,E OELEWELER OFLREE EeA

(1. Wb R E bt s, I 430062; 2. LW TBEAREINEHNEETIREAEN, EB  200240)

W3 « [0 W S5 ( Schistosomiasis ) R H G E ARG R RO HEKT . 4T MR R AW — % E, 2 0% A4 55 B 8 b 8 s
BT, ROARAE A S0 A 0L R R AR R K BRI, HRRLO BN, A VLB B, A 118.1940g (M X F 100g FHF
B FATHEF 8 78 2 0.9815g FATHERR O B HR.OBRIE 5.10.15.20.25.,30mg/L B AR 6 A [7] ¥ 15 56 15 6 &b 38 ¥R W
ReEETIR, BUESTHR 100 B 14,8 20 MEA—MRBMEP, 251H 54 (5 8/4 WAL 2mm) 5T IR B ABH 20005 7 ) ¥
JEE 9 e AT B O S TR K MR K O B B G, ) L/ A K PR R K B BT 1234545 B &4L
Bep g sTIRFEULEUY 148, AN EOK M 8OK , A B K P HE 1L AEEFEERE . ERHETHH TR N MIELRT, &
R BRI CEREARIFHFRTBEME, H 20mg/L B ATHER.C SR KK EBALHE 3 ~4d WBR Y Img/L EIHM B
WAL 2 ~3d MR RN Y 25 H 00 AHOKE B KIRE LDy, M LD, ¥R B4 B & 4.0500mg/L 1 22.2500mg/L. A LD,
e BE 0 Fe ATRR IR O BB VAL 2 50 M A4THR 2 )5 BT A Y9 30 9 090 TG A0 B8 e W 3K (PAGE) i 47 W 30, 7E 40 38 6h BY , B 75 AL A
a0 B R T R, R BABS W B AR, A F W B L 2h A 4h 5, S LB KRR B TR, B
BERFER, EEHE. RAEHEAENERLMBABACIRABE{TRREMERTERESREETH, BIoEEMN
9.9% % 32.6% A TREIMHBRLEARABEEARTENECAME . 4 7RI Y S FTHER B3 8 ot 3R 0 8
R KBENE FEMATEREHCRMEAFBTRAESWEURHRS EORRBSEREMEFEIRALOAG
TR HLE , b R IR LR E A T KB A S IE R, AT HF O R P EF AN B0 KERIT T 1 #56,
HAGHEAERBERURBENEES TERPIBMAREHEYHE K RBERIBKE.
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Effect of cardiac glycosides from Nerium indicum on Oncomelania hupensis
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Abstract: The Schistosomiasis is a serious diseases threatening human being’ s health. Oncomelannia hupensis is the only
intermediate host of Schistosome, and is the most fragile during its life cycle. To effectively control the occurrence of
Schistosomiasis and protect wetland and water resource, it is an essential practice to destroy snails of 0. hupensis. In the present
study, cardiac glycosides were extracted from fresh leaves of Nerium indicum Mill and effects of the cardiac glycosides on mortality
of O. hupensis were investigated. Six concentrations of the cardiac glycosides (5, 10, 15, 20, 25,30mg/L) were used to treat
0. hupensis, and treatments of O. hupensis with 1mg/L niclosamidum and dechlorided water were set as control. 0. hupensis

that had been treated with varying concentrations of cardiac glycosides for 1 ~ 5d was randomly chosen for testing the mortality after
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1d incubation in water following thoroughly rinsing with dechlorided water. Q. hupensis that did not respond to needle puncture as
observed under a dissecting microscope was defined as death. Our results show that the cardiac glycosides obtained from fresh
leaves of N. indicum effectively killed O . hupensis. The mortality of O . hupensis treated with 20mg/L cardiac glycosides for 3
~ 4d was similar to that treated with 1mg/L niclosamidum for 2 ~ 3d. Statistical analysis revealed that the LD, and LDy, values
for the cardiac glycosides were 4.0500mg/L and 22.2500mg/L, respectively. Fifty O. hupensis treated with the LD,
concentration of cardiac glycosides was used to do PAGE test. The treated samples displayed higher activities of enzymes than the
controls; the color of enzyme bands was enhanced and new enzyme bands were induced after 6h treatment . However, the color of
enzyme bands was lower than that of the controls, and eventually disappeared after 12 and 24h treatments. There was a marked
decrease in glycogen content (ranged from 9.9% to 32.6% ) in response to treatments with the cardiac glycosides. The protein
contents were not significantly changed by the treatments. This paper analyzed the molluscicidal activity of cardiac glucosides
extracted from N. indicum and elucidated the mechanisms underlying the allelopathical effects of the cardiac glucosides on
morphological pathology, metabolisms of sugar and protein of O. hupensis. We have obtained chemiecological evidence that N.
indicum is capable of killing O. hupensis. These results provide the foundation for developing new plant molluscacide, and
scientific grounds for synthesizing biomimetic molluscacide and constructing plant community to destroy O . hupensis.

Key words; cardiac glycosides; Nerium indicum mill; Oncomelania hupensis ; allelopathy

I 1% 5995 (Schistosomiasis ) & A B F A R B @B BR" o £T18( Oncomelania hupensis Gredler) 2 H 2=
1 1% 55 ( Schistosoma japonicun Katsurade) BHE-—-F % £, 2 MR RHF A/ P ATRLHFFY , B—F M|,
THR o R i O st AR 0E R B MRS A — B, KAR BB S B I TR R RO FE IR o G N IR IR, KARHE
MEAZER, EAER L REEHEL, FARACEAYRKBRAEET R, RET 1940 FRAENALEY
CuSO, 2 K IR, ] 1946 4 5] 1955 45, K297 7000 FAL2 25 A F RBELR' , 5 1955 4, fif 16 1 T #4089
ﬂ%m%(pentachlomphenol) ,20 {48 60 FE A HA B T S A4 Bl % (niclosamidum) » CuSO, K IR H R I NER-X 1
TR E YRR, & pH BN ABGE AR MKRMCRY EXELEYRA EHEE, FEHRRKEMAE
SBUNEE L {8 ; SURHMI R X 6T 4R 4 A PR RO B A B R ER A AL, 3R LM A RE FIRAFY 8, (B4 48 B 52, i
MARAEE, REMML, HHAN I, AX¥ERHNRARRBHRER T E, ARTRF FERRKEMA
FERER, AR 95% MRIBE, LA/ RKEHRKEBEORA,

HT RA A KB BERI5R, AT—ER R AR MY KIRZGY) ., B Archibsld 55 1 KA
Balanites aegyptiace F) L AT KIRLIK , 245 EH 1000 KMHHYWATREBRR" " EXFEREFRAR
i T KRB BIR T BFTFOKF 3R AL T BRI B B, SURRRE (UL A YT b R B 8 KR, SR Y
ERAIR SRR BT RER A BB AT IR AL T4, 3 RUE bR B BOA T .

AR X R R A TR R E— M08 K (2 20kg) P 2~ 3 @ AETE 3 ~ 4d AR
KBTS 2WERRY . AR b, NI AT Bk i ok v 32 B 4 B A 10 75 B 10 B R K MRV M 4 TR R AT
B3RO B, T X KR S PLEHAT T B3
1 HEAREE
1.1 s

THASBREAMHEESFENR  BA BCHREAR, EABESEDNAERIBEISEMH. L8
R e 77 Bk i e kR B AL R R B A .

1.2 YR st

g O BREE B, BRI E S, N 75% CEERRE HRE, A 0BTH#HERY
70% ~75% ZBEMN#ZE 70°CIRE 12h, I 3 KJE R RIRE  BUEE K Z B, FL3E S I FR Ik BB R 2B R
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IS EUIRE ; RYE IB VR B T A i 45 A AR B XU T i B R, B B e T Bk 3R 0 . M 118.1940g 2 8¢
M (4 F 100g T8 F3KB 0.9815g ATBEIR O B R
1.3 RUREEAWE |

EWRARME, BRATHEC BRI 5.10,15,20.25.30mg/L Bl BL 6 A 7R 5 v 5 46 55 00 AL SR VS W o
BUSETHR 100 N 1 4,5 20 MRA MR M H, 5 518 &4 (5 45/4) TR B A BA 2000g 7 7 ¥ B 89
FATREIRO B KIBF KBRS, B i Img/L SR KBRAMEREKTE, TREFLHE
(23£1)Co AR TAE1.2.3.4.5d)5, F2L4EFATREMYLEUE 1 45, B EA SR, BRAEKP
BE IAREFERE - HFIRITENER, A THARBAOES 0T, BREE. TREH I K,
BHYHEEILRER.
1.4 [ THEera ko4 :

RARATBE RO BWRILMET LDy EMBIER . ¥ 50 MTRAFBRTKRE N 1.5.2.0.2.5.3.0,3.5 7 E
4.0mg/L AT BESR O B RIE W , AL 38 6h, 12h F1 24h 54 BIBUE FE4TIR, 3 A X Sl K B T, BT K4,
PR AR TE , B BN AR A, PR B /R, VKB I . A1 IR 0°C 8000r/min W IR B L, B S :
RBEERFNFRESSENRIKER, EXARBIENT A, F R BE RSB A %k (PAGE) . 8 E
Hoefer SE600 3 ELAR B UK X , BT A B bk R e B 2 S 34 R W3k Rk 11 4336, R IE %28 B. D. Hames F1 D. ]
Rickwood % 4 J¢ Hoefer 22 R FEIK18 R . KA Tris-Gly i pH R EZE WM R (7.5% DB B-3.75% W4 BE) ,
FE 1mm, 80 16mm x 17mm, FREAIEE 15pl, fH I 20mA ,22°C KTk 6h £4 . 2, rhik, BE, 08,
1.5 FeAria0 SRITTIRREHE AT RN B

AR OEREFERAFNRSFE THAXER, B EERFBENTRA, SHMM S0 R A/ EE 3
BRI, B 24 B BB KA, RIS, S A BT, B RT R, 58 ]
1.6 JerHtaRO BE X TR R M B0 ‘

FRSTEREHAERNESMN TR, SRBUE 10mg £ , 10 30% KOH ¥ 2ml, B # K ¥ 20min, B 55
A 95% Z.B% 10ml, B LB AR, RABMEGK, RNERANSE, H 721 4% XEIF#E

620nm AhHC 5, EEOR B EME . FRMESERENS., TRES 3K, FHEENTHER, P
1.7 RBYIAHETIRE 5 R e :

SRE IR S . KND-04 £ BEBLICE R, LR Somg E4 . HEERSR =6.25x A&t E
B, TREZ IR, FHEEILRER. :
2 HRENH

2.1 HHELERKBEHERS AW
IR d ATk R O B K IS AL TRET I8 78 AR M B Ab B T L 4THBFE T R EE R, HMss
B 4k FE e BE O3 0, §THBSE TR 2 E A #H . 15~ 20me/L L F B J ATBRIR O MR KIRF K B A H 100% 1

HEHRTRBGEMR (R 1),
B RAHEOCRRTRB RGN

Table 1 The mortality of Snails after treated by the cardiac glycosides of N. indicum Mill

b 78 e STHFETS 2 Mortality( % )

Concentration( mg/L) 1d 2d 3d 4d 5d

5 6.7 16.7 20 26.7 36.7

10 13.3 33.3 43.3 50 66.7

15 13.3 33.3 46.7 66.7 100

20 16.7 46.7 63.3 100 100 :
25 33.3 s 100 100 100 g
30 63.3 95.4 100 100 100
F A Niclosamidum 78.5 95.4 100 100 100 ;
WK% R Water 0 0 0 1.7 1.7 v

TR R 03 0 P P2 KBB3RO MR B RSB 5 2 3t B, o] 20 20mg/LL 1 3 47 Bk 3R
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CERKKBEBRAYE Img/L MU BB RBBEM Y, A MBR.0 BTSSR ie.
P 1mg/L S RHMIREYS WAL FRET 48 2 ~ 3d AT 5K 100% FET, 1 A 20mg/L e Tk B O B R AK BB BEE 3 ~

4d A RERBIRBEM R
2.2 JerdbaR.o B KE LD, LD, H
HREREREMBBLOLSREARBAOELE,
S 8 A H KR KIER LD, A1 LDy, ¥ 4 5
£ 4.0500mg/L 1 22.2500mg/L(& 1),
2.3 FREEM IESRIKERGHIT
BEM ESTHRKEEME 1.8 2.83 fin. R
BHL R, EAEREONFAKNTFER TR
FIWT BB A TE RS . TEALH 6h b, BR & AL FRAE S
RIBR T B T X R, R B B AN IR, B
HE (A 2); TEAL 2 12h (B 3) A1 24h(E 4) )5, 4L H
MR BRI TR, BT agHER, EFWN K.
XEERMRBERN %2 —B. EPERY, Y%
EST E@%iﬂs\,ﬁﬁﬂﬂam&m%ﬁﬁm;Eﬂhﬁﬂhf&%ﬁ,
T2y fE A et AR B AR AT R A R BR , A

# Concentration (mg-L-t)

Fig.1
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LDy, and LDy of the cardiac glycosides of N. indicum Mill

JE A0 B B At BEEE AL, AT 0 ) BB O B FE R SR IR BR B R B RUJLF AL

CKl1 I' 2 223 3CK'4 455

6 6'CK"”

B2 e ATHRIE-C B AL T oh BEET 48 BE K6 ] o) B

Fig.2 EST isozyme profiles after treated in 6h "
CK, CK', CK": % Wi 4% Samples controlled; 1, 1': ¥ 4.0mg/L 89
FAMIER S SR EH H Samples treated by 4.0mg/L of the cardiac
glycosides of N. indicum Mill.; 2, 2. ¥R FEN 1. 5mg/L B9 JE AT HEIR.L &
WAL Samples treated by 1.5mg/L of the cardiac glycosides of N.
indicum Mill; 3, 3': WHE X 2.5mg/L I EA BB ERLEHER
Samples treated by 2.5mg/L of the cardiac glycosides of N. indicum Mill;
4, 4" IREN 3. 0mp/L YR ATRESR O B WAL B AR Samples treated by
3.0mg/L. of the cardiac glycosides of N. indicum Mill; 5, 5': ¥ E A
3.5mg/L I AT HEER.C B WAL B AT Samples treated by 3.5mg/L of the
cardiac glycosides of N. indicum Mill.; 6, 6': ¥R 2 2.0mg/L My 2 4THE
RO R ALEAE S B 2 5 3 MR AR Samples treated by 2.0mg/
L of the cardiac glycosides of N. indicum Mill, Same notes used in Fig.2
and Fig.3

CK1

1" 2 273 ¥CK 4 4 55 6 6 CK”

A3

B 4

CK1 1I'2

I AT b 35 0 EVHCALZE 12h B 4T 98 Bk B8 15 ) G
Fig.3 EST isozyme profiles after treated in 12h

2”3 3¥CK'4 4 5 5 6 6 CK”

S ARk IR O B AL 3B 24h B ET 8 S A6 R o) A ) %
Fig.4 EST isozyme profiles after treated in 24h
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2.4 FTEHEALERENRLERRONT
FTRZIEMHGR O ARAEENRGFHSAN LY TEBERTEILINE 2 iR, AF2 T8, FkHAK

TR GEHARREA -, 2L4BRTBREAKNSKEGRLEETH, ETELMBEN 1/5 2] 1/4 Z1H,
R2 EMBAELBRARBIANREEARR
Table 2 Weight of soft tissues of snails after treated by the cardiac glycosides of N. indicum Mill

W E Dtem 1 2 3 4 5 6 X CK
T4 E Average wet weight (mg/snail) 12.72 12.14 13,35 13.14 12.08 12.96 13.01
¥ F B Average dry weight (mg/snail) 3.01 3.06 3.11 2.96 2.99 3.21 3.03
T2 b (Average dry weight)/ (Average wet weight) (%) 23.8 25.2 23.0 22,5 24.0 24.8 23.3

2.5 BREWIRE R R
TREFATHRBEOSRLBEHEFESTROEMMES R, HR3TM,SRABLOARLE 24 5,

STRBENBESRERE TR, BABEEM 9.9% 3 32.6%, B IEE M KB /MK K-S 48k 0 2R 4 ‘
HRKELEEMARX, RAH S5 RIBEE A —BHME,
®3 EURELBRLBETRORGARRE SR : P
Table 3 Glycogen Content of soft tissues of snails after treated by the cardiac glycosides of N, indicum Mill. :
i B Item 1 2 3 4 5 6 X HR CK

F¥ &R Content of dry powder( % ) 7.51 10.22 9.17 9.15 8.92 9.83 11.31
b 3 5 W B Decreasing rate (% ) 32.6 9.9 18.9 19.1 21.1 13.1 — 3
2.6 BHEMRKEREIH :
FRELMHBOERLEGEORSBNTMWNRE 4 FTT, dE 400, BEAPE.0HMRLLE 24 L“_ |

L ATRBABARSBSA TR, BOEEMN 14.9%5 22.0%, EARBOARWREBEESEREE
HRMNBOUFRAERR,
R4 EURBLARLBEANRGEARARSR

Table 4 Total protein content of soft tissues of snails after treated by the cardlac glycosides of N. indicum Ml

T B Dem 1 2 3 4 5 6 XA CK
F ¥ & & Content of dry powder (% ) 26.23 29.32 28.64 28.22 27.11 29.11 34.05
/L% Decreasing rate (% ) 22.0 13.9 15.9 17.1 20.4 14.9 —

3 itit

3.1 W TS KBTS SRR, B 58 AR P AR 49 95 7K 48 590 AL o 24 B B P A a9 3 1, T G R R AR D B Ak
FROKBEBRTENS KB RLOEH, B A RPN ERBRA RSN H MR, RITHE Az
FESTIRAG A TL A R e K ST M 0 B % 00 3 4 3840 € B3 100 Rk AR 598 AR AR 400 , SR BB BB 7L 6 BB RS b 0 7 B
FERT ENMX TR Fo W R AR 5%, R AP I TRk %30 20 PR 5 4TIRINAT R MRS o° > 6.635, B8
W ST R ER . EREWIHE— IS T IATEE R BB A K 4B IE M, 20mg/L ST BRER O AR
KL 5 1mg/ L GURH MV VR A TR MR AR AR 254 5 TR it 3 £ MK R 0 0 TR A0 B8 00 S D R B 8, T Tmg/L
SR WAL FEETHE 2 ~ 3d HI 3K 100 % FE 12, T FH 20mg/L B AT BEIR.C M B K ISR A B E E 3 ~ 4d A BE3E g
BIFIAERBOR , EIATRER O BB T AW RKZY, X AL AT RAE SR E L% KIBH QN REE f
ZLBE, ;
3.2 BEB(ESDHENYHEN-MEZNMEBRE, B RTINS 538N BRI R T2z 0, b
2] #Y EST 3k B BT S B B B 28 (L3RR EST B AR E MR BA L E XL, T LME N 4TI b B M55, M
=K BTG A A B S EST MR MR R R AL B S MBS R TR, BB E A IR,
{EE RS 1S4 BB R T34 BRAL, 3 AT BB R Y S 76 e 2 AT B0 3 — B 22008 2 42 34 50 B T i, 40 4% 10 A1 3
B4 TR FREME R, MEFPFEFHNEHELBHESNBEETIEE EEMERLNA. I5EH
HIRE D56 & —Bo TEHHEFY, Y RM EST 85, MBTRFENREE a2 TSP EY, BT

Vo AF PR B ] 30 o T R A T R, LU A R B AR 0 TR AL, AT 30 R 1 2 AR 7E B A B = AL 1
o EERE A BLUL P IR,
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3.3 RATHEIR.O SWAED B &M ARRATIRAANNBEESE. TR (1)J 8RO 5o 4T 48 0 F 2 8k
R BB AT 4R MR 5T , T B B v R 5 (2) 2 Pt 38 0 B BN B B PR Y , BE B 38005 sl AL IR Sl , (R 00 M IR
SBAMERESR, SBERSE TR QRIYESEHAED R, 5 BRITRERD, AR5
B ERAER TR, RAKEOEREBE—ERE LRRITREANZEOR S E, BB LERY
BLBBHEEE.

3.4 WHYERBRYKEBEEENTREZENER EXBHFRANALS, BAFIMN TALERERETX—FH.
EXREHFAMEREEPRESKE XEBNEZRENTERZER BN, ALENAATRE A
A ERERNFAEIGOMNITRS " TREEZH T BRI FAERATKEAYDRE FTENKAUEN
BESE, AR SR RE, ATKREZREYF R ERE, SEDNERL LG, RIFFEE, A LHEERER
Has % My S E LA BN RSEDNLRERNE"" XEHERSEIANES. RESARY
H LA, £S5 RIBA SR EIE LM EE T A%
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