Zagarig ] Pharm Sui, December 1994
Vol S, Na 2.pp 7002

MOLLUSCICIDAL ACTIVITY OF AZOLIA

[ssN 11105939

PINNA TA

Mahmoud S. El-Sadawi

"
Deportiment of Comemnurity, Ervie
Facuity of Medicing, Universty O 209

renertol & O«

cupationd Medicind
2

Nahed S. Mostafa

Deportment of Parastology. Foculty ©

{ Medicine

Ahdel-Monem M. Ateya

Depaortment of Pharmocognoty. fe

acuity of PharmocCy.

Universty of Zogang EGye! //

ABSTRACT

) ' or solation of active components of Azolla pinnata differen
.“\“”. The molluscrcidal effect of each extract was ct;nnu.nl‘~(‘I‘nrnh'l\'
The different extracts exhibated sipmificam molluscicidal scivities. Afte
« cancentration of S00 ppm while the  petroleum ether fraction
24 hes. Further frachonation of the
at concentration of 30 pp
It could be conclud

fraction showed 1.Cyq at concentration of B0 ppm after
column chromatography yielded an active eluate with L.Cgy

L\lll:h‘. effect on the infected snmls than the noninfected ones
production of more active molluscicide at lower coneentrations

demonstrated activity (1.Cyp) at

petroleum cther, chlorqform axllsd
| Biomphlarid alr.qunnalsga: A
fraction s owed activity (1.C100

100 ppm, put the chloroformic
chloroformic part On silica gel
m after 24 hr. Also. most extracts showed more
jed that fractionation of A. pinnatd jeads 1O

-

{ extracts were obtained using
on both healthy and infecte
r twenty four hours, aqueous

active

INTROUCTION

over 200 million patients in about 70

Al present,
victims  of

tropical  and subtropical countries  are
schistosomuasis, most of them are located in the third
world countries'V. In order to break the schistosomal
hfe cycle, considerable success has been achieved by
as drugs for patients as well as
intensive use of synthetic molluscicides agamsl the
() However, the high cost
(about $ 200 nullion per year in Egypt), foxicity to non

target organisms and deleterious longlerm effects in the
or disadvantage of those

the use of chemotherapy

snails intermediate hosts

environment represent a maj

synthetic chemicals
Therefore, scarch for a plant with a molluscicidial

attention from many authors

Marston and Hostettmann

ported active

activity had received great
i different laboratories.
(!935)“” mentioned that the previously re
plants (more (han 70 plants) <howed several difficultics
rare  distribuuon, minor phytochcmical

includiog
constituents (nanogram/kg). generally toxic and
dominant growth in the non endenuc area as well as

occurrence of many active plants which are hard 10
culuvate or propagate.

Centainly, in Egypl where bilharzial infection
threatening up to 25% of population with limited low
national budget for health, there is a great demand for
natgral,  vegetable, Inexpensive ecologically  safe
molluscicide, in order 10 interrupt the parasite life cycle
and prevent humman mfection.

In a previous publication by El-Sadawi et al.

(1993)"! reported on A. punnata as a successful aquate

plant that can be used as an cxcc!lcnt natural

molluscicide .
is an aquatic plant fern with

Southeast Africa 10 India, Chi-
na and Japan. This plant floats freely on water surface
and muluplics vegetatively forming a matc within 24
hrs. Morphologically, it is formed of three-cordate
Jeaves, with minute root like structure. It has been tradi-
tionally used for many years in several far eastern coun-
tries (Thailand, Korea, Philippine) as nitrogen fixer and
as fertilizer in rice farm production

Obviously, the current available literature indicated
no records on previous work utilizing Azolla pinnata
as a molluscicide for bilharzial snail intermediate hosts.

Azolla pinnata R.Br.
global distnbution from

So, the present work aims o study the effect of
several extracts of A. pinnata at different concentrations
on the bilharzial snail vectors followed by fractionation
of the active part through scveral chromatographic
methods in order to obtain a target commercial
molluscicide.

MATERIAL AND METHODS
1- Plant collection:

The whole plant Azolla pinnata R. Br. (Azollac
»l\(.'as collc.c.tcd from the local irrigation canals of Ai:le)'
(‘ab'cr vicinity, 20 km North of Zagazig, Sharkiou
Jovernorate, Egypt. Plant was identified by Dr Rag:;

Abdel-Fattah, De
, . Department  of ’
Sciences, University of Zagazig Botany, Faculty of

The plant w ;
as sundried and
i . ow :
size for extraction and bioassay puf’ osdcrgd to suitable
: rposes, '
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RESULTS
Letial offecs of A pimnata extraces at differsat
onesarratows

Al 2 coneznration of SO0 ppe of ail exmacts, all
ested saads ( 100% ) died within 24 hours.

On the crfter hand. all tested mails died within 24
I = 40 gpm of ho@t petoleum ether and
sticriformic exmwacys while aguenus exwact showed
7% moraliry | 23 shown in akie (1),

Cricraformuc estract was the only one (able [) Bt
at 20 pem soll Raving lethal effact (60%) after 72 s
Thm effect was higher than that of other extracts which
wowed lethal effects of 20% and 25% for bott
pertieum sther and aquenus sxtract respectvely at e
Mme Concenmiton within the same period. On @
orfer fand, umble () showed Wt e highest lehal
=fT2cr of aguerus and petroieum sther exwract e 56
howry wers 50% &t 200 ppm and 70% u S0 pP™
reagectively. SR :

© A Tasus e eerved i moape 50 onwiands Be ar waillp il destt




Zaganig ] Pharm Sci, December 1996

Yol §, Na, 2. p 7-12

Table

‘ (1): Lethal effect of different extracts of A. , Lt De
concentrations on healthy B. alexandrina (20 snails each) for different p

pinnatd

at diff(?rent

riods.

R e e “‘”—"\"’\
———— - — e ———eeee _ S e p—————— I
Concentrati ; o ann T 20
e ™ 400 300 200 10 80 —
| extract No. | % |No.| % [ No.| % |No.| % |No.| % |No-| %
| Aqueous 1 2¢hes | 14 {0 | g | 4o [ g |40 [ 5 |40 [ 6 [30 |5 |28
Whes 115 175 10|50 | o |45 | s [0 |6 [30 |5 ]2
| P2hes 07185 L ur | ss | 9 [as | o |as |7 |35 |5 |2
| ohrs 1 17 185 [ 12| 60 | 10 [s0 | o |as |7 |35 ] 6|30
' Petroleum 24hres 1 20 1100 | 16 | 80 | 14 70 | 12 | 60 | 10 | 50 6 30
| cther Ahrs | -t 1168 | 14|70 |12 |60 [12]|60 | 8 |40
| R2his) - 1 L1618 | 14|70 |12]60 | 13]65 8 | 40
; WHhesf -} - L1680 | 14|70 12|60 1470 | 9 |45
| Chloroformic |24 hrs | 20 |100 | 18 | 90 | 15 75 | 13 | 65 12 | 60 11 | 55
8hrsf - 1 118190 |16 80 |13 |65 | 12|60 | 11| 55
2hrs ] -- -- 18 [ 90 16 | 80 153 1 '# 13 | 65 12 | 60
9% hrs | -- -- 18 [ 90 16 | 80 15 | 75 15 75 12 60
SR I S — J
No. = number of dead snails
Table (2): Lethal effect of A. pinnata extracts emulsified in
Tween-80* at different concentrations on healthy B.
alexandrina (20 snails each) for different periods.
" Concenration | 200 T 1o T
Type of ppm 200 100 80 ?
extract No.| % | No. % | No. % No. %
Petroleum 24hrs | 20 1100 | 20 | 100 14 | 70 11 55
ether 48 hrs 16 | 80
11 | 55
72 hrs 17 85
96 hrs 17 121 60
85 12 60 .
| Chloroform 24 hrs 15 75 14 | 70
48hrs | 16 | 80 | 16 | g DTS s | s
: 15175 15
72hes |17 185 | 16 | g 17 i
- 6 | 80
e e e |
* N.B. Tween-80 alone showed Percentage d %%J\\_/ m——
&€ death (309) o Snailg
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Table {3j: Lethal eifect 0l
B alexandring (20

e )
1

A. pinnat

20) snails

period.

oxtracts at different concentrations on infected
a - . GV « - .
each) for ditjerent

) B ——— s "_"_’F—"— . 80 l{
T Comcentration 400 200 200 100 - :l
— . | 7 | No.| % | No.| % |
Typeed . p No % No. o ] |
P .'\0' e ! !
rriract z
AP 2ahes| 18 | 90 | 13 ] 63 12 | 60 10 | 50 2 . Zg
Nl sghes| 15 |90 |13 |70 [12 [ 60 IO Ol
72hrs| 19 | 95 14 | 70 13 | 65 10 | 50 i !
96hrs| 19 | 95 14 |70 | 13 | 65 11 | 55
2 4|70 | 13 | 65
toroformi 24 2 100 | 20 [ 100 | 16 80 1
Sumanadl et T T e so | s s | 3] 65
72hrs| -- -~ - -- 16 | 80 15| 75 14 | 70
9% hrs | -- - - -- 17 | 85 15175 14 70J

No. = number of

dead snails

Table (4): Lethal effect of chloroformic column fractions on healthy B.

alexandrina (20 snails each) for 24 hrs.

A Concentration | )
f\.c ncepr;,t::nmn 80 30

" Fractions ’M No % No %

f | | PE-CF1:0 10 50 6 30

lg 2 2:1 20 100 18 90

l 3 1:1 8 40 6 30

(( 4 1:2 0 0 0 0

\ )

No. = number of dead snails

PE = Petroleum ether

CF = Chloroform

Table (5): Lethal effect of chloroform column fraction No. 2 at

concentration of 30

ppm on healthy and infected

B.

alexandrina (20 snails each) for different period.

Infected )

K Type of Healthy

|Exposur? snail

|_period (hours) No. % No. %

|

| 24 18 90 19 05

| 48 19 95 20 100
72 19 95 - -

| 96 19 95 - o

N( )-. VT! ﬂlllﬂb;l’ OEII’;;;IT n s arac

10
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pelinrts 'n.‘m-lx ey wthier extenct wan hophly o ffectiye

Pveen H s Jrineteite
et o Bigher comcenteationes 2000 pprt ond 100
IR than lh'nlnyh:lml« catpar b while the peverse v

Aheerved at T concentiations GO ppmg as shiown in

thle (1)

Sadying the Jethal effect of A pianata extracty on
infected spails shosved that the ghest tethal effect of
e et (500 was abtaiied ar ADOD ppin alter 17
e while death af all snals C1OO%) was observed at
W Py af chloteformie extvact wathin the first 24 by
talile A

Promy the previously obtained data, chlotofarmic
ovtrat wan Townd 1o be the
sipnibeonnt Jethal ¢ffect Therefore, 1t was submitted 1o
column

most active one with

furiher  tiactionation on o sliva o pel
Chomatography . Asoaresult, A magor fractions (1,23
ard 1) were obtwmed and subsequently tested for their
lethol effect,

Table t4) showed that chlotoformic column fraction
No, 2 etated by PECE 201y demonstrated highest lethal
clfect an 1007 amd Q0% ar BO ppin and 30 ppm,
tespectively,

Stadying the lethal effect of chloroformic column
on hoth infected and healthy snails, a

The infected

fraction No, 2
concentration of 30 ppm was prominent,
ananls were found o be alfected more than the healthy
vnes as shown in table €5). The lethal effect was directly
related to duration of exposure,

DISCUSSION

For the last two decades, many plants have been
screcned for their molluscicidal ;1('livily'2’. Although
several bighly toxie compounds to snails have been
andd their chemical structures were  fully
clucidated, yet non of them had been introduced for
commercial control of schistosomal snails™. This is
because of the rtare peopraphical distnibution of the
active plants, low yield of the toxic compounds and its
high cost for use,

iolated

Here, comes the great value of Azolla pinnata, out
plant of study as it iy an abondant aquatic casily
propagative plant with unlimited  huge source for
veyetable molluscicide which is extremely safe to other
aquatte and / or environmental organisms.

In this connection, peters and Meeks (1989))
mentioned that A, pinnata had low toxicity 1o non-target
organisms, whatever the concentrations used as it acts
as a murogen fixer,

Thus, in the present study the Jethal effect of

difletent extracts of A, pinnata  on 8. alexandrina

11

sfisils wan 1osted, ‘Ihe sgueons extract as well as orhse

ertracts had exlubited VAP moliuscicidal activty o

cancentration of SO0 g withun the Siest 24 bzt

//i '1! &,
ulnained

the tighest molluscicsdal activity
by a0
ot a4 concentrstion of 4F) pr
sffecr (7077

,'t"‘,l
(e 7y
Chlatafanmie extracts

Wih (rtredeum  ether
while a1 the same concentration the Joant
s produced by the agueous extract,

On the other hand, in companisen with other plants
teputted (o having molluscicidal activity, Selim et 2l.

UL up'n!f"l that Ambrosia maritimd (Dernsiong)
caused death of 67.5% Lymnaca snals at concentrztion
of 2000 ppm for 24 hrs. In addition, Abou Basha et 2l.
(1994)") reported that dry powdered Damsissa wes
lethal (1C,,) for Lymnaea snails at concentration of
Y000 ppm after 24 hrs, and at concentration of 10/ ppm
after 14 days.

In the present study, petroleum ether extract of A.
pinnata emulsificd in Tween-%0 had LCy ., of 100 ppm
within 24 hrs on B. alexandrina snails. Tie szme lethzl
effect at the same concentration within the same period
was obtained by crude methanolic extract of Dysoxylum
lenticellure leaves on B. glabrata by Alodesanmi et zl.
(1988)12), However, the most toxic fractions of
chloroformic extract of A, pinnata (LCyy) was 2t
concentration of 30 ppm within 24 hrs. against
B.alexandrina snails.

In conclustion, fractionation of A. pinnata would
Jead to production of more active molluscicide at lower
concentrations. Therefore, further investigations are
needed for scparation of active components which
might have an ideal, safe molluscicidal activity with
high lethal effect.
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