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Effect of sub-lethal exposure of essential oils of various plant origin mollusccides on different biochemical
parameters of vector snail lymnaea acuminata

Farindra Tiwari
Department of Zoology, Mahatma Gandhi P G College, Gorakhpur, Uttar Pradesh, India.

[ Abstract] The incidence of endemic disease fascioliasis can be reduced by effective snail control which is one of
the most important tools. Essential oils and their constituents are gaining increasing interest for use as safe alternatives
to pesticides for controlling various pests including gastropods. In the present study, some of the essential oils were
demonstrated as potent molluscicides against the vector snail Lymnaea acuminata. The main objective of this research
is to evaluate the molluscicidal activity of the essential oils of Polianthes tuberosa bulb, Allium sativum bulb, and
their active molluscicidal components hecogenin and allicin against the snail Lymnaea acuminata. The effect of sub-
lethal treatments (40% and 80% of 24h LCso) of different plant-derived molluscicides on different enzyme activities
in the nervous tissue of snail Lymnaea acuminata was studied. It is evident from the present results that P. tuberosa
and A. sativum bulb essential oils exhibited as strong molluscicides of plant origin. The present study can help reduce
the incidence of fascioliasis. These essential oils may offer an alternative tool for the control of fascioliasis in the
cattle population of eastern Uttar Pradesh of India. Snails exposed to sub-lethal concentrations of essential oils of and
compared with the active molluscicidal components a significant inhibition in acetylcholinesterase (AChE),
acid/alkaline phosphatase (ACP/ALP), lactic dehydrogenase (LDH) and Na® K" ATPase activities in the nervous
tissue of L. acuminata. Essential oils and active compounds of both the plant origin molluscicides were highly toxic
and show significant inhibition in different biochemical parameters to L. acuminata compared with their crude forms.
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2.1 Hhen B

M7 TR e BRI 2B AEY) sativum [FIHRHL
V)2 18 Ik o [ 24 L A AR 1 K 28 1R R AR 1 P2
Polinthes FJAEYITE AN A hecogenin tuberosa I H
% E Sigma Chemcals A#], Kz IWH Allium
sativum, K] Singh A1 Singh!Zfp) )7 yALE SLIG %
A, FFH Tiwari F1 Singh4E553k

22 mFAGRE

A S 0B R L A 0 o AT R R YRR AER JE VE U
XRET 20 HIkIR (AK 2.25+0.20 JHK) .
BRAARLE 25+10°C IS A KK AL 72 /NEF . KA
pH {EA4 7.1-7.3, H Ay R 8 A AL BRI ER
SERE A EN 6.5-7.2 Zi/ T, 5.2-6.3 25/
FHF1102.0-105.0 Z 55/ Tt

2.3 FTRAE S

Ak ZBERR AR, (ATChD ; 5,5- —FRAR-2-
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N, ZEET 40%7F1 80%24 hLCso F AN [F)HE P 7% 4
A BN 700 K T % G AR D 1 A A ) ) I BB B
(D o

® 1 FRIEMIRRIZTIRE A T EIE R B A R4 L. acuminata §9% (LRIE

ARSI 24h LCso 40% of 24h LCso 80% of 24h LCso
Mo Ar EBkE 1.57 0.62 1.5
(NN 1.35 0.54 1.0
R 1.19 0.47 0.9
N 1.25 0.5 1.0
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1000xg 250> 30 738h. JHER LIS NI . 7E
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2.5.5 Na"/K*ATP fif§

Svobodo % |l %€ Na+/K+ATPase [ [ 3%
Mossinger®1777%, 28 Singh fil SinghBPUE I . 44 50mg
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53 L. acuminata #£:2H 21 Na+K+ATPase 7514 &
EZAG. fERHET 80%24hLC50 (1M 7 K I 1
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Na+K-+ATPase /& #2038 Jit i #2 Hh o ANa] /D (1), &
HEFFESTRARE . AL ANSE T . BV IEIE RS 1)
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ENEILELYE SRS ST et DO N E R e 2 A
£2 TAEHEYRERER R EHEME AR 24 (NEF LCso B 40%H0 80% A5 MR MR E 24 /NBt¥t L.acuminata #HZ24A20F Z,

it B AR g 1 O S

AChE-p FE/R-SH 7K fift/min/mg 2 5

RIT
40% of 24h LCso 80% of 24h LCso
kil 1.08+0.06(100) 1.08+0.06(100)
A R ERZE 0.98+0.07(90.74) 0.77+£0.06(71.29)*
AN 1.02+0.06(94.44) 0.69+0.02(63.86)*
R 1.04+0.06(96.29) 0.75+0.05(69.44)*
N 0.86:+0.06(79.62) 0.79+0.07(73.14)*

TE: BE AN IRER SR SE. 455 K EZROREHE TEE 2 b, BOGHIRZE D 100%,
Z Bz, BA REFE (P0.05) .

Gy ff A2 © ARk e A SR LA IR 5h )

=3 50 $HTEARA 24h R EXT L.acuminata 112240 206 M BABAEE S M O SZ00

ALP-p EE/R/30 435/ 5 B AR

BIT
40% of 24h LCso 80% of 24h LCso
) 1.28+0.06(100) 1.28+0.06(100)
[ e 1.98+0.07(90.74) 1.77£0.06(71.29)*
NN N 1.120.06(94.44) 1.69+0.02(63.86)*
RS 1.14+0.06(96.29) 0.85+0.05(69.44)*
K 0.96+0.06(79.62) 0.89+0.07(73.14)*

F 4 TNEEYEIET R ESEM LS 24 BT LC50 B 40%F0 80%¥5 AR R E 24 /\BFXT L.acuminata fHZ2 20 2084 (i

ERERIE MR
- ACP-p JBEIK/30 414/ 7 B AR
40% of 24h LCso 80% of 24h LCso
et 2.05+0.05(100) 2.05+0.05(100)
WA Rk 1.18+0.02(57.56)* 0.99+0.02(48.29)*
NN 1.53+0.02(74.63)* 1.420.04(68.29)*
TR LN 1.13£0.02(55.12)* 0.93£0.02(45.36)*
Krz 1.04+0.03(50.73)* 0.90+0.02(43.9)*

s BUEN/SRE LRI T BIARHE R« 55 P B REHEE A 20 L, XA 100%.

ZESRT, 4533 (P<0.05).

CYBEFI 22 AE ¢ Ao s i S s LRI R ZH 2 A )

RS 50 FHREEMEE SR 24h REXS Lacuminata #2240 20 o 3B A SUESIE MY R2 N

LDH-p BE/R/30 43/ i 5 1 5t

RN
40% of 24h LC50 80% of 24h LC50
Eictl 333.59+2.3 (100) 333.59+2.3 (100)
i R T 266.38+0.83(79.85)* 259.26+0.88(77.71)*
AEPNG 330.59+2.3(99.1) 265.09+0.88(79.46)*
YR L=Nes 277.32+4.5(83.13)* 213.96%1.3(64.13)*
N 306.4+1.04(91.84)* 269.87+0.88(80.89)*

W BUE S CE S SERR R P bR e 1R o 365 P BB R R ERE T 2 b, RHRRZECR 100%.
[ PR 22 S, 45 51 2 35 (P<0.05).

CYBEIZEAE ¢ ARt e i SO M A B 2
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F£ 6 50 B 40%F0 80%UKE B K& B A ME ML S 47E L.acuminata 42440 Fh Na+/K+HIHT ATPase SEMHMERNRE 24 /)
BTHORZ M

Na*/KRIB ) ATPase-EE/R/30 9384/ Z 7 B AR

RIT
40% of 24h LCso 40% of 24h LCso
kil 1.05+0.003(100) 1.05+0.003(100)
A R ERZE 0.560.006(53.33)* 0.2240.01(20.95)*
AN 1.01£0.01(96.16)* 0.74+0.001(70.47)*
R 1.0+0.01(95.23)* 0.94:0.001(89.52)*
N 0.9+0.008(85.71)* 0.46:0.02(43.8)*

T BUENIRE S SR HF SRR . 355 T RO BUE FRBES TE A 0 b, XA 100%. (i 222 ¢ e ke fr sk de 2 Anxt I3 2

[B) 22 S, 45 SR 4 2 (P<0.05).

5 45ig

M ERBFFE ] AR A58, R B A B
735 AT LT TR R ) A= i S IR AR B T
W U ixX — . FEE ST, RGN IR
A ST PRy Ao A 5 FH I AR DR I AT DA i 9 Sk
BARSNY . X LRSI IR N R 2 R R
(SAEY/EIS

Hus

VB TR S 3 v A R et H AT 7T A 2 B R
PR it S % it

P
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