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ABSTRACT KEYWORDS
The effect of synthetic molluscicide(Niclosamide) of different concentra- Molluscicide;
tions on the survival of fresh water snails, Physa acuta (Draparnaud), Physa;
Lymnaea auricularia(L)- [pulmonats] and Melanopsis praemorsa Lymnea;
(Linnaeus)-[Prosobranchates] in Mosul areawas investigated, with em- Melanopsis;
phases on the comparative effects of Niclosamide and botanical mollus- Gambusia.

cicides (Euphorbia helioscopia [EE] and Melia azedirachta [MA] on
fecundity and developmental rate of Physa acuta. There were variable
lethal effects of different Niclosamide concentrations on the fresh water
snails aswell as on Mosquito fish(Gambusia affinis). The doses used in
this study (5ppm — 50 ppm) had more effect on Pulmonate snails
(L.auricularia and P. acuta), that were with out operculum than did on
the Prosobranchia snail (M. praemorsa) that possess operculum. The
Mosquito fish was affected by synthetic Molluscicide in a very short
duration of time. Theovicida action of Niclosamide aswell asthe botani-
cal molluscicide (E.helioscopia and M.azedirachta) against the fecun-
dity of P. acuta wasfound to have an negative effect on the eggs survival
period, as the molluscicide concentration increased. Physa acuta snails
treated with (2ppm) Niclosamide showed an increase in shell length dur-
ing thefirst four days of the beginning of experiment reaching (1.0,mm).
Snails died by the 6™ day of the experiment. Snails treated with (5ppm)
Niclosamide showed a slight increase in shell length (0.5mm) from the
2nd to the 5" day of experiment after which they all died. Individuals
treated with(5ppm) E. helioscopia extract showed an increasein the shell
length reaching (0.5mm) within acouple of days, then died after 7" day of
the experiment, while those treated with same dose of M. azedirachta,
reached 0.9 mm shell length by the 7" day, but theincrease in shell length
continued up to the 21% day of the experiment reached 6.74 mm, after
which all died. No side effects of the botanical extractswere observed on
concomitantly exposed Mosquito fish, however Niclosamide was lethal
to the fish within 30 minutes at concentrations that were non-lethal to
snails. © 2011 Trade SciencelInc. - INDIA
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INTRODUCTION

Various speciesof fresh water snailsactsasinter-
mediate host of many trematode parasitewormswhich
are causing many dreadful diseasesin both human as
well asinanimalsarewide spread in over al world,
especialy in developing countried'> 28, P, acuta are
prevaentinmany freshwater bodiesinIragfrom North
—Mosul®24; to South — Basral*”- 1%, Control of snails
isregarded as one of the best preventive measurein
controlling the parasite, wherethe useof molluscicides
has givenimportant resultg% %,

Thebiology of fresh water snailsand theinfluence
of ecological factorswereinvestigated by many work-
erg?361.21 Gincethedetection of the P. acuta popu-
lationin Mosul areathere hasbeen noticeably decline
with concomitant growth and expansion of
L.auricularia, M. praemorsa and Theodoxusjordani
populationsindicating aprocess of competitiveexclu-
sioni®. The useof Niclosamide and toxic extract of E
heliscopaand M. azedirachtainthecontrol of Pacuta
populations could pose harm to native fresh water
snails(L.auricularia, M. praemorsa and Theodoxus
jordani) .

Fresh water bodies may be polluted by many in-
secticidesthat varioudy affect co-occurring species?,
Dataonthetoxicity of certainmolluscicideon natural
vegetation necessary for thesnails, aswell asoccurring
species (mainly fish and frogs) hasrecently been con-
Sidered 242829 Eyventhough reportsareavailableon
thetoxicity of both Niclosamide® 1623 and Euphor-
bid?". Detail ed, comprehensiveand comparative stud-
iesof both chemical and natural molluscicideand their
effectsarelackingand need tobeelucidated . Theaim
of thisstudy wasto verify the comparative effects of
Niclosamide, and extract of thelocal growing plants
E.heliscopa and M. azedirachta on P. acuta fecun-
dity and developmental rate.

MATERIALSAND METHODS

Freshwater snalswerecollected fromdifferent Stes
inMosul areaduring M ay—August following procedures
of. Live specimens were kept in water aguaria
(50x25cm)at room temperature (20-25C°), and fed
natural food from habitat for 10 days before experi-
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mentsstarted. Eggslaid onaguarium glassduring accli-
mation periodswere collected and examined to deter-
minethestage of their development(Gastrula, early tro-
chophore and | ate trochophore), and used in subse-
quent experiments. All experimentswere carried out
under controlled temperature (25 + 2°C), using ther-
mostati cally controlled water bath with cooling unit.

Chemical preparation

Bayluscide WP70— powder was purchased from
Bayer (Household Garden public Hedlth— Liverkusen-
Germany). Themolluscicide concentration (Bayl uscide)
for stock solution was cal culated on the basis of the
recommended treatment rate 1ppm activeingredient
for Bayluscide WP70 (1g a.i /m®) this concentration
wasobtained by dissolving 2.22mg/L dechlorinated tap.

Plant extract were prepared using the method de-
scribed by'?° %528 ' Regarding E. helioscopia . In addi-
tion® method was used to prepare the al coholic ex-
tractsof M. azedirachta fruit.

Effect of niclosamide(Bayluscide) on survival time

Thetoxicity of Bayluscidewas carried out on 10
sexua ly matured snailsand G affinisindividua sof ap-
proximately equa size. They wereexposedtofivedif-
ferent Bayl uscide concentrationsranging from 5-50 ppm
inadditionto untrested control groupsof 10individuds
of eachtype. All experimentswerecarried out at room
temperature (20-25C°). Thenumber of apparently dead
was counted and recorded . The survival time were
obtained by plotting Bayluscide concentration ppm
against survival duration / hours and graphed using
Minitab Microsoft program for Windows.

Effect of molluscicideson P.acuta eggs survival

Effect of different molluscicides at different
concentrations(Niclosamide,2,4,8 ppm (eggs number
48,36 and 34 respectively) ., E. helioscopia, 5,10 ppm
(eggs number 34and 25)., M. azedirachta,2.5,5 ppm
(eggs number 30and 32) on P. acuta embryonic de-
velopment stagesand eggssurviva wereexamined in-
sidethetransparent egg clutch and recorded.

Effect of molluscicideson P.acuta developmental
rate

With the same molluscicides at the following
concentrations(Niclosamide,2,5., E. helioscopia; M.
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azedirachta, 5ppm) the devel opment rate of P. acuta
juvenileswasevduated. Individua shdl lengthwasmea:
sured and growth rate of P. acuta was measured in
termsof percentagelength gain using modifying® for-
mula, asgiven below:

Percent lengthgain=

Final shell length - Initial shell length "

Initial shell length

100

RESULTSAND DISCUSSION

Effect of bayluscideon survival time

Bayluscide(Nid osamide) isaproduct specialy de-
veloped for control of fresh water snailsthat actsas
intermediate hosts of casual organisms of
bilharziasi s(schisosomaiasis), fascioliasisand other dis-
eases caused by trematodes . Bayluscide acts against
both snailsand their eggs a very low concentrations,
killingthemwithinafew hours. Asshownin Figure(2),
therearevariablelethd effectsof different Nidosamide
concentrationsonthesurviva of thefreshwater snails
aswell asontheMosquitofish.

100 =
*\M.praemorsa
90 — ‘
80 — %
7O = *\\
G0 = 3
a0 = \\
Sanvivalih : ; i
an — L.auricularia \
x-\
30 = pacuts - !
| 4, & }“m .
a0 oA g T
# "W e,
10 = T 2
& ff ~ et
- ac;I'IIS ﬂ-_w___ﬁﬂ-_---w-_-?:-—.‘f.—*

T T T T T T
0 10 20 an 40 1]

Concentraion/ppm

Figurel: Survival timeof fresh water snailsand G.affinis
exposed todiffer ent Niclosamide concentrations

The doses gpplied in this experiment anticipated
situationswhere dosagewould inincreased astreeat-
ment timeisreduced e.g. for 6 hours: 1.5 ppm, for 4
hours: 2 ppm, for 2hours: 4 ppmor for 1 hour : 8 ppm
for Bayluscide WP70.

Thedosesusad in thisstudy (5ppm— 50 ppm) had
morelethal effectin shorter duration of timeon Pulmo-

natesnails(L. auriculariaand P. acuta), whichwere
with out operculum thenthet of Prasobranchiasnail (M.
praemorsa) that possess operculum. Moreover M.
praemorsaof size(13-14 mm) recovered within 24-h
after they wererinsed afew timeswith distilled water,
the operculum may be the reason of thedelay inthe
molluscicideeffect. Resultsin Figure(1), a soshowed
that the Mosquito Fish, was affected by Molluscicide
inavery short duration of time(30 minutes) as com-
pared with freshwater snéil seven a thelowest mollus-
cicide concentration(2.0 ppm), Smaller fishindividuas
weremoreresistant to thetoxinthan larger individuals
Theseobservationsshowed asharp dedinein theoper-
culum movement from 70/minto 3 per minamong snéils
33 mm in length exposure to 50 ppm treatments,
whereas the opercular rate declined from 80 to 60/
minuteamong smaller snails(23 mminlength)dropping
intheoperculum movement. Thiswaswith agreement
oftY observation thet thedevel opment of Biomphalaria
glabrata was arrested by Niclosamide (0.625-0.31
mgh).

The concentration used in thisstudy ishigher than
that mentioned by!*¥, in which Bayluscidewas used
withtwo different concentrations on adultsand eggsas
well asfishlarvaeand wormsfor flowing and stagnant
water, but among hisresultsthe organism balancewas
restored after one month of using themolluscicidein
thefied.

Effect of differ ent molluscicideson eggsof Physa
acuta

Disintegration of embryosor absence of movement
of the embryo, was considered for cal cul aing the per-
cent mortality of eggs. TABLE (1), illustratesthe effect
of molluscideonsurviva of P. acuta eggs. Therewas
anincreasein there aionship between trestment con-
centration and survivd rate. Thetaxicity of Niclosamide
and botanical molluscicides (E.helioscopia and
M.azedirachta), to eggs of P. acute were found to
reduce surviva timein adose-dependent manner . For
Nid osamidethesurviva timededined from24-h (2ppm)
to4-h (8ppm), whilefor E.hdiascopia, it dedined from
440-h (5ppm) to 36-h, (10 ppm),and for M
.azedirachta it was dropped from 36- h a (2.5ppm)
to 12- hat (5ppm) regardlessof egg age. Thismay be
dueto the susceptibility of the eggsto different sub-
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stances and the ability of molluscicide penetrations.
Ovicddd action of synthetic molluscicide (Niclosamide)
and other botanic molluscicides(E.helioscopia and
M.azedirachta) against P. acuta, showed that the com-
pound to beto be moretoxic to more mature eggs.

TABLE 1: Effect of different molluscicide concentration on
the eggsof P. acuta

Molluscicide Conc. Eggno. Duration/ hour
2.0 ppm 48 24
Niclosamide 4.0 ppm 36 8
8.0 ppm 34 4
EE 5.0 ppm 34 440
10.0 ppm 28 36
. 2.5 ppm 30 36
MA 50ppm 32 1

(E.heliscopia’ and M .azedirachta®)

M ost gastropods|ay eggs covered by agelatinous
coating (Figure 2a). that isthought to protect the eggs
from bacteriaand fungi, although!® and™¢, reported
that thetoxicity of Niclosamideincreased asL luteola
eggsagein contrast to observations of*3!, They found
that the gdl coating wasreadily penetrated by the mol-
luscicide. Thedeformation of the earlier stages (espe-
cidly cdl division and gastruladevel opment) found in
resultsof thisstudy Figure (2b) supportsthisobserva
tion and those of*Y onthetoxicity of bromaoacetamide
to Oncomelaniasnail eggd®. also found that cadmium
impaired development of early lifestagesof freshwater
snails P.acuta (the 24-h and 48-h Lc50 for early em-
bryowere 1.27mg/l and 0.85 mg/l) respectively, the 24
hand 48 h LC_, for juveniles were (1.32 mg/l and
1.05mg/l), respectively and with that of?? inwhichthe
extracts of some plant molluscicide astoxic against
freshly laid eggsof L. luteola.

Tawalj, et al 1,(1988)* determined that high con-
centrations (50 to 100 mg/L) extracts of Tribulus
terrestriswererequiredin treating Bulinustrunccatus.
Similarly M.azedirachta extract was of lesser toxicity
than extractstract E.hdlioscopia or Bayluscideusedin
thisstudy.

As Shown in Figure (3), the treatment with
E.heliscopa (EE) and M. azedirchta (MA) caused
gradual decreasein the heart besat rate of P. acutaem-
bryosin egg batches). The peak of the heart beat rate
reached (88/Min) inthefirst week of treatment, then
decreased to (58/Min.) at the 21% day in both botanic
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Figure?2: (a)Eggbatches(cell division -black dots). (b) em-
bryonicdevelopment

molluscicides. Thisrelation betweenthemolluscicides
and heart ratein contrast to controls whose average
heart rate was70/min®%. determined that Bulinus
africanus eggs and neonates were considerably more
senditivethantheadults.
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Figure3: Pacutaembryoheart Ratewithin the egg capsule
treated with E. heliscopa (EE) and M. azedirechta(MA).
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Heart

viscera

Figure4: Trochophore (transparent embryonic stage—in-
ternal visceravisible)

Effect of different molluscicidesonthegrowth rate
of Pacuta

TABLE (2) Showsthat therearevariationinthe
developmental rate of P. acuta treated with different
concentrations of both synthetic molluscicide
(Bayluscide), and botanical molluscicides (E.
heliscopia and M.azedirachta). Individual streated
with.2ppm Niclosamide showed an increasein body
length(shell length) during the first week reaching
(2mm), they ceased growing by the second week and
died when Individuals treated with.5ppm of
Niclosamide, E. heliscopia and M.azedirachta, shows
relatively similar increase of shell length reached
0.5mm, but the subsequent survivalsfound to be dose
dependent (dropped from 21 day for S5ppm M
.azedirachta to 6 days at 5ppm Niclosamide), the
inhibitory effect on subsequent growth wasless pro-
nounced as compared with that of early stages(eggs
inthisstudy) and immature adult (newly hatched juve-
niles* regardless of the molluscicide. The same ob-
servation reported by!*¥ on L .matalensis and alsol?”)
reported that the extract of the same plant wastoxic
against freshly laid eggsof L. luteola.

In conclusion the plant extracts aswell asthe
synthetic molluscicides haveinhibitory effectson the
survival and developmental rate of P. acuta . The
statistical analysis(using Minitab v11for Window),
[ANOVA-one way analysis of variance], showed
therewere highly significant differences between the

TABLE 2: Development rateof P.acutatreated with different
Molluscicides (Niclosamide, E. heliscopia* and M
.azedirachta®) on newly hatched juveniles.

Treatment
parameters Niclosamide/ Niclosamide EE’ 'V“;/
2 ppm /5ppm
PP PPM ppm_ppm
Initial shell
4.8+ 0.175 3.20+ 581+
length /mm 5.37+0.1039 0.166 0.137
Findl shell
5.77+0.221 381+ 6.74+
length / mm 5.85+0.126 0162 0.134
Shdll length X X
el e 19.7 8.9 158 16

*significant difference p<0.05 from Niclosamide/5ppm and MA°
/Sppm
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Figure5: ANOVA-Oneway Analysisof variance(unstacked).

four different concentration (F-36.85), individual
95% Clsfor mean(Figure 5), indicate that both M
.azedirachta and Bayluscide (2ppm) wereleast toxic
while both Bayluscide /5ppm and E. heliscopia/ 5
ppm were most inhibitory Bayluscidewasa so lethal
tofishinany given concentrations. While, thebotanic
molluscicideissafer thismay encourage. The use of
plant extracts as molluscicides may be encouraged
becausethey arelesstoxic to fish and other species
potentia ly exposed during treatment. Bioactive prod-
uctsof plant origin are also lessexpensiveand less
hazardousto the environment than the synthetic coun-
terparts.
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