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ABSTRACT KEYWORDS
Effect of thefungal extract of Aspergillusfumigatuswasevaluated against Biomphalaria snails;
non-infected and Schistosoma mansoni-infected Biomphalaria Biocontrol agents;
alexandrina snailsaswell asit’s efficacy against the free larval stages of Aspergillus fumigatus;
Smansoni. The fungal extract of A. fumigatus has molluscicidal and Free amino acids;
larvicidal activities against S. mansoni larvae (miracidia and cercariag). SDSPAGE.

The results revealed that the tested sub-lethal concentrations reduced
the survival, growth rates and egg laying capacity of both non-infected
and S. mansoni-infected snails.The tested concentrations of the fungal
extract of A. fumigatusentirely stopped egg hatching of one, three and six
days ages. Exposing B. alexandrina snails to sub-lethal concentrations
of the fungal extract for 24 hours either pre-, during or post exposure of
snailsto S. mansoni miracidia caused a marked reduction in theinfection
rate and decreased the mean total number of shedding cercariag/snail.
Protein analysis showed qualitative and quantitative differencesin protein
profile with differences in the similarity coefficient “S” values. The
quantitative analysis by HPTLC of free amino acids in ovotestis and
hemolymph of non-infected and infected snails treated with fungal extract
showed significant differences in the density of most free amino acids.
Finally, it can be concluded that the fungal extract has high molluscicidal
activity against B. alexandrina snails as they affect the snail’s life,
biological and physiological activities.

© 2013 Trade Sciencelnc. - INDIA

INTRODUCTION infected and approximately 500 - 600 million peopleat

risk of infection®. Snail’s control is an essential part in

Schistosomiasisremainsoneof themost prevaent  the combat against schistosomiasisand thebiological
parasiticinfectionsintheworld. It hasbeen estimated  control of snail populations offers an expensive and
that morethan 200 million peoplein 76 countriesare  environmentaly acceptabl edternativeto chemica mol-
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luscicided?. It wasfound that 30 to 40% of the known
fungi arecgpableof producingtoxic productswithvary-
ing degrees of gravity, such asthetoxin produced by
fungi: Aspergillus clavatus, A.fumigatus,
A.giganteus, A.terreus, Penicillium expansum, P.
terreus, Penicilliumexpansum, P.urticae, P. urticae,
P.griseofulvum agriseofulvum and others®. Myc-
otoxinisanaturally toxic secondary metabolite pro-
duced by an organism of thefunguskingdom. Aflatox-
ins. areatype of mycotoxin produced by many species
of A.spergillus, most notably A.flavus, A. parasiticus
and A. fumigatus?¥.

Thisstudy aimed to eva uatethe effect of thefunga
extract of A. fumigatus against non-infected and S.
mansoni-infected Biomphalaria alexandrinasnailsas
well asit’s efficancy against the free larval stages of
Smansoni, total protein and freeamino acids.

MATERIALSAND METHODS

Experimental animals

Experimentd animasusedin the present Sudy were
Biomphalaria alexandrina snails; Schistosoma
mansoni miracidiaand cercariae and malewhiteal-
bino mice (CD1) brought from Schistosomiasis Bio-
logical Supply Center (SBSC) Theodor Bilharz Re-
search Ingtitute, Giza, Egypt. The experimenta snails
weremaintained under experimentd |aboratory condi-
tions (25+ 2°C) according to the method described by!”

Thefungal extract

Thefungd extract of Aspergillusfumigatus (320
ppm/ml). It was prepared according to Ragab and
Ismail®4, A series of concentrationsthat would allow
the computation of LC_ and LC, values were pre-
pared, whilethesub-letha concentration (LC ) wascd-
culated asitequals 1/10LC_ 7.

Experimental infection

Miceinfection

CD1 mice wereindividually exposed to 80-100
freshly emerged S mansoni cercariae by paddling
method, in dechlorinated tap water for 1-2 hrs.

Snail infection
Infected mice 6-8 weekspost infectionsweredis-

sected, theinfected liversand i ntestineswere homog-
enized and eggs were extracted washed in saline. S
mansoni miracidiahatched under illuminationfromthe
isolated eggs”. B. alexandrina snailswereindividu-
aly infected eachwith 4-5 miracidiain glasstest tubes
filled with 1 ml dechlorinated tap water for 2 hours.

Cercaricidal and miracidicidal effect of thefungal
extract of A. fumigatus

Twenty fiveml of dechlorinated tap water contain-
ing 100 freshly hatched miracidiaor cercariae were
mixed with 25 ml double concentrationsof LC_,LC
LC,.,LC_ & LC, valuesof thefungal extract. Fifty
ml of dechlorinated water containing 100freshly hatched
miracidiawere used asacontrol ", During treatment
period, microscopical observationson the movement
and mortality of themiracidiaand cercariae werere-
corded at timeintervalsof 1/4,1/2,3/4,1,2,3,4,5&
6hrs.

Prolonged exposur eof snailsto sub-lethal concen-
trations(LC_,LC  and LC,) of thefungal extract
of A.fumigatus

Setsof 120 mature B. alexandrina snailswith 8-
10 mm shell diameter weredivided into four groups.
The 1% onewas kept as non-treated and non-infected
group (control). The 2 group was treated with the
fungal extract, whereasthe 3" group was exposed to
S. mansoni infection (control infected). The4™ group
was exposed to both thefunga extract and S mansoni
infection (treated-infected). Snailsweremaintainedin
1000 ml of the experimental concentrationintwo-liter
capacity plastic containers. For 12 weeksthe concen-
trationswere changed with freshly prepared onesev-
ery week. Fresh lettuce leaves were provided asthe
daily food. Observations were recorded weekly for
mortality, number of egg masseslaid and theshell di-
ameter (growthrate).

Effect on hatchability

For studying the effect of the fungal extract of
Afumigatuson the hatchability of B.alexandrinaeggs,
threereplicates of egg masses, each of about 60 eggs
of one, threeand six days old were used. Egg masses
wereobtained from healthy B. alexandrinasnails, which
werelaid onfoam pieces, maintainedin thelaboratory.
Egg masseswere continuoudly exposed to 100 ml of
LC,LC,, LC,, LC, & LC, concentrations of the
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fungd extractin Petri dishesuntil hatching. Another group
of about 60 eggswas maintained in dechlorinated tap
water asacontrol. Egg masseswere examined daily
duringtheexperimental period under asteromicroscope
and the number of normd viableeggsand hatched em-
bryoswererecorded. At theend of the experiment,
the percentage of hatchability was cal cul ated.

Effect on infectivity

B. alexandrina snail swere exposed to sub-lethal
concentrations (LC_, LC ;& LC,)) of thefungal ex-
tract of A. fumigatusfor 24 hourseither pre-, during
or post exposure of snailsto S. mansoni miracidia®.
Snail exposureto miracidiawas carried out in mass,
i.e. for each experimenta concentration threereplicates,
each of 10snailg/ L in glasscontainer, wereexposed to
miracidiafreshly hatched fromovaat adoseof 10 mira
cidia/snall, either with or without the experimental con-
centrations. Another group untreated with thetested
concentrations, but exposed to miracidiawasmaintained
asacontrol. After 25 daysof miracidia exposure, sur-
viving snaillswereindividuay examined for cercarial
shedding in multi-dishesunder artificial light for 1 hr
and 2 ml dechlorinated water /snail to stimulate cer-
carial shedding, the mean number of cercariag, thein-
cubation period (prepatent period), duration of cercarid
shedding (patent period) and theinfection were calcu-
lated for each snail.

Biochemical analysis

At the 4" week post exposure to the sub-lethal
concentration LC, value of the fungal extract of A.
fumigatus (0.16 ppm), total protein of non-infected
and S mansoni infected B. alexandrina snails was
determined using Sodium Dodecyle Sulfate-Polyacry-
lamide Gel Electrophorsis (SDS-PAGE) whichwas
performed under reducing conditions according to the
protocol of Boswell et al .[¥. Hemolymphwascollected
from thefour experimenta groups.

Free amino acid was determined using High Per-
formance Thin Layer Chromatography (HPTLC) that
was performed according to the protocol of Dasand
Sawant!*Y,

Satistical analysis

Student t-test was carried out to determinethe sig-
nificance between control and experimental groups.

—=> Regulor Paper
RESULTS

Molluscicidal activity of thefungal extract of A.
fumigatus against adult B.alexandrina snailsis pre-
sented in TABLE 1. The datarevealed that the LC_
and LC,, valueswere 0.56 and 0.96 ppm, respectively
after 24hrs.

TABLE 1: Molluscicidal activity of the fungal extract
of A. fumigatus on adult Biomphalaria alexandrina
after 24 hours of exposure.

Sublethal
LCsy LCq Slope Concentrations
(ppm) (ppm) function (ppm)
LC, LCi LCus
The funga
extract of 0.56 0.96 1.99 0.056 0.16 0.35
A.fumigatus

Theresultsa so showed that thefungd extract dis-
played alarvicidal activity against S. mansoni mira-
cidiaand cercariae asshownin TABLES (2 and 3).

TABLE 2 : Miracidicidal effect of the fungal extract of
A.fumigatuson S.mansoni miracidia.

% M ortality of miracidia after the

Concentrations following intervals

(ppm) (hours)

V4 12 34 1 2 3 4 5 6
LC,(0.056) 2 15 19 24 27 54 68 88 100
LC1(0.16) 18 20 22 25 29 62 82 94 100
LC»5(0.35) 25 27 28 30 34 81 96 100 100
LCs0(0.56) 28 34 38 43 50 89 98 100 100
LCo0(0.96) 36 39 41 48 53 96 100 100 100
Control 0O 0 0 00O 2 4 5

TABLE 3 : Cercaricidal effect of the fungal extract of
A.fumigatuson S.mansoni cercariae.

% M ortality of cercariae after the

Concentrations following intervals

(ppm) (hours)

V41234 1 2 3 4 5 6
LC,(0.056) 2 15 19 24 27 54 68 88 100
LC10(0.16) 18 20 22 25 29 62 82 94 100
LC25(0.35) 25 27 28 30 34 81 96 100 100
L Cs0(0.56) 28 34 38 43 50 89 98 100 100
L Co0(0.96) 36 39 41 48 53 96 100 100 100
Contral 0O 0 0 0OOO 2 4 5

Themiracidiaaremore sensitivetowardsthetoxic ac-
tion of thetested agent than cercariae during 6 hoursof
exposure and themortdity percent of miracidiaand cer-
cariaeisdirectly proportional to thetimeand thetested
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concentrations.

Figures(1and 2) illustratethe effect of prolonged
exposure of snailsto sub-lethal concentrations (LC,
LC,,and LC,) of thefungal extract of A.fumigatus.

1.2 —4+—LCo
] —&-LC10
< LC25
=08 === Control
2 06
& 04
0.2
0 ¥ ! = == = - = - o = = =
1 2 3 45 6 7 8 9101112
Exposureperiod (weeks)
(A) Survival rate
. ——LCo
g ——1C10
g 95 - LC25
E Control
E o9-
T
5 85
S -
1 234567 89101112
Exposureperiod (weeks)
(B) Growthrate
35 1 ELCo
£ 3 . | mLC10
. LC25
- L
g = = Control
£ 20
2
= 15
o
-
= 10 -
-
H 3
o — . — —
LCo LC10 LC25  Control
Concentrations
(C) Reproductiverate

Figurel: Effect of sub-lethal concentrationsof thefungal
extract of A.fumigatuson survival rate(A), growthrate(B)
and reproductiverate(C) of adult non-infected B. alexandrina
snails.

The obtained results showed asignificant decreaseon
survival rate, growth rateand egg laying cgpacity in both
non-infected and S mansoni-infected snailsduring 12

= ——1LCo
1 ==—LC10
£ LC25
208 ==Control
= .
z 0.6
4
‘,E 0.4 4
0.2 \
U 1 1] T T 1
1 2 3 4 5 06 7 8§ 9101112
Exposure peviod (weeks)
(A) Survival rate
12 ——LCo
£ 10 ——1LCl10
E : LC23
g 8 ——Control
£
g "
é q
i 2
0 T T T T T T T 1
1 2 3 45 6 7 8 9101112
Exposureperiod (weeks)
(B) Growthrate
o 49 ILCG
= ulLCl10
o 20 LC25
2 B Control
g 15
210 -
<
= 5
S oLl e
LCo LCl0 LC25  Control
Concentrations
(C) Reproductiverate

Figure2: Effect of sub-lethal concentrationsof thefungal
extract of A. fumigatuson survival rate (A), growth rate (B)
and reproductiverate (C) of adult S. mansoni infected B.
alexandrina snails.

weeks of exposure compared to untreated control
group.

Regarding to the hatchability of B. alexandrina
eggs, the obtained resultsindicated that the concen-
trations(LC_,LC ,LC,,LC_  andLC,) of thefun-
gd extract of A. fumigatusentirely stopped egg hatch-
ing of one, threeand six daysold, except eggsat three
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TABLE 4 : Effect of thefungal extract of A. fumigatuson
hatchability of B. alexandrina eggsof different ages.

conc. % of hatchability of B.alexandrina eggs

(Ppm) ldayold 3daysold 6daysold
LC, (0.056) 0 10.34 9.02
LCy (0.16) 0 0 0
LCys (0.35) 0 0 0
LCs (0.56) 0 0 0
LCq (0.96) 0 0 0
Contral 95.45 96.36 96.89

and six days ages exposed to LC , their hatchability
percent were 10.34 and 9.02% compared to 96.36
and 96.89% for control groups, respectively (TABLE
4).

Theresultsillustrated in (TABLE 5) reveal ed that
thetreatment of infected B. alexandrina snailswith sub-
lethal concentrations(LC, LC, & LC,) of thefunga
extract of A. fumigatusfor 24 hourseither pre-, dur-
ing or post exposureof snaillsto S. mansoni miracidia

—=> Regulor Paper

was studied by using SDS-PAGE at the 4" week post
exposure. Theresultsillugtratedin Figure3and TABLE
6 showed quditativeand quantitetivedifferencesin pro-
tein profilewith differencesinthesmilarity coefficient
“S” values between treated, and control snail groups.
Electrophoretic analysis of B.alexandrina snail’s
ovotestishomogenate revea ed 13 protein fractions of
mol ecular masses between12.804—230.95 kDa in fun-
gal extract treated snailsand 9 bands between17.38 -
179.3 kDain control ones. It was a so noticed that
appearance of certain bands may occur asaresult of
fungal extract trestment. Thebandsof 230.95, 156.28,
124.65, 77.028, 73.712, 52.465, 22.246 and 12.804
kDaappeared in treated non-infected snails compared
tothecontrol group. The*S” value was (0.455), as the
treated non-infected snails shared 5 protien bands of
97.4, 85.356, 65.527, 36.22 and 17.836 kDawith the
non-infected control group.

SDS-PAGE andlyssof protein profileintheovotes-

TABLE5: Effect of sublethal concentrationsof thefungal extract of A.fumigatuson infectivity of S.mansoni miracidiato

B.alexandrina snails.

No.

Treatment

related to  Concentration Total of No. qf Infection Pr.epatent Duratiqn of Mean no. of
miracidial (ppm) Eqused alive shedqlmg rate period (day) shedding cer cariae/snail
exposure snails snails snails (%) (day)
LC, (0.056) 30 15 13 86.67* 32.32***+0.30 29.00***+3.80 599.80*+182.51
One day LCyo (0.16) 30 18 14 77.78***  3500%+5.33  29.20%**+4.4]1 423.98***+161.22
pre- LCy5(0.35) 30 13 8 61.54%** 34.35%%*+(92 21.91%**+123 354.31***+]191.68
SXPOSUre  control 30 24 23 95.83 32.00.00 37.0060.91  795.70379.91
LC, (0.056) 30 25 25 100 28.00+0.00  14.00***+7.00  488.44+263.08
During LCyo (0.16) 30 24 22 91.67**  28.67+2.08  10.50%**+4.95 283.50***+99.78
exposire  LCzs(0.39) 30 17 14 82.35***  29.33**+].53 10.50%**+4.95 145.30%**+]108.13
Control 30 16 16 100 28.0+0.00 42.40+0.41 635.00+:345.92
LC, (0.056) 30 20 13 65 * 37.00+5.71  24.91***+252  494.12+149.45
One day LCy (0.16) 30 17 10 58.82%** 40.00***+0.90 22.82***+3.50 311.80***+149.83
2x°§‘c;wre LCy5(0.35) 30 21 11 52.38*** 4241***+040 19.70***+223 316.54***+35.64
Control 30 12 12 100 36.820.95 46.22+4.73 601.00+163.19

Significant difference compared to control group at p < 0.05,:Non Significant (p >0.05), *:Significant (p < 0.05), **:Highly
Significant (p < 0.01), ***: More highly Significant (p < 0.001).

caused amarked reductionintheinfectionrateand the
mean total number of shedding cercariag/snail. Also,
elongated their prepatent period (cercaria incubation
period) and shortened the duration of cercarial shed-
dingin comparisonwiththeir control group.

Thetota ovotestisprotein patterns of non-infected
and infected B. alexandrina snailstreated with LC |
value of thefungd extract of A.fumigatus(0.16 ppm)

tisof B. alexandrina snail streated with fungal extract
and infected with S mansoni produce 12 complex pat-
ternsof polypeptidesrangingin molecular weight be-
tween 15.621 - 230.95 compared to 9 protein bands
between 18.248 - 191.47 kDain control ones (Figure
3and TABLE 6). Theresultsindicated quantitativedif-
ferences between fungal extract treated-infected and
control-infected groups. Thetreated-infected snailshad
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M: marker; Cn: control non-infected; Ci: control infected
Tn: treated non-infected; Ti: treated infected

Figure3: Electrophor etic patter nsof hemolymph and ovotes-
tisprotein extracted from non-infected and S.mansoni in-
fected B.alexandrina snailstreated with sub-lethal concen-
tration of thefungal extract of A.fumigatusat the 4" week
post.

10 bands 230.95, 153.1, 127.24, 101.49, 86.617,
80.493, 74.801, 68.5, 54.445 and 15.621 kDaif com-
pared to the control ones. It was aso found that the
42.792 and 27.746 kDain treated - infected snails
shared with thebands of infected control group and the
“S” value between the two groups was 0.190.
Representative SDS-PAGE profile of B.
alexandrina hemolymph protein treated with fungal
extract wasillugtrated in Figure 3. Theresultsdemon-
strated that thefungal extract trestment led to quantita-
tivedifferencesin total protein patternsas shownin
TABLE 7. Electrophoresisof hemolymph protein gave
up to 13 complex patterns of polypeptiderangingin
molecular weight between15.28-235.75 kDa in fun-
gd extract treated snailsand 10 bands between 19.89
—188.36 kDa in control snails. SDS-PAGE analysis

TABLE 6: Electrophoreticanalysisof ovotestisprotein extr acted from non-infected and S. mansoni infected B. alexandrina
snailstreated with sub-lethal concentration of thefungal extract of A. fumigatusat the 4" week post exposure.

Control snails

Fungal extract-treated snails

Band Marker Non -infected Infected with S.mansoni Non -infected Infected with S.mansoni
Mol.Wt. % Mo.Wt. % Mol. Wt. % Mol. Wt. % Mol. Wt. %

1 230.95 11.08 230.95 7.164
2 200 19.2
3 191.47 10.549
4 179.3 10.05
5 156.28 5.26
6 153.1 6.274
7 127.24 7.39
8 12465 6.89
9 121.13 9.14
10 1185 7.939
11 101.49 19.40
12 974 1285 96.06 9.285 97.4 16.585 974 5.242
13 84.83 16.6 85.356 6.183 86.617 8.461
14 80.493 4,17
15 78.078 8.21 77.028 133
16 73.712 4.159 74.801 5.4
17 71.865 16.389
18 68 18.8 68.5 454
19 66.72 10.8 65.527 5.084
20 54.445 9.04
21 52.465 18.5
22 4928 11.7 50.224 6.27
23 41.559 20.004 42.792 9.11
24 3572 112 36.22 9.19
25 29 22.62

(TABLE 6 continue)
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Control snails

Fungal extract-treated snails

Band Marker Non -infected Infected with S mansoni Non -infected Infected with S mansoni
Mol. Wt. % Mol. Wt. % Moal. Wt. % Mo.Wt. % Mol. Wt. %
26 27.62 4.9 27.746 10.285
27 25.67 9.82
28 22246 4.2
29 17.38 12.38 18.248 794 17836 4.82
30 143 265 15.621 9.271
31 12.804 5.824
No. of bands 9 9 13 12
Similarity index 0.333 0.455 0.190

showed the presence of several bands in the group
treated with LC  value of fungal extract snail’s
hemolymphincomparisonto control snail’s hemolymph.
Thetreated non-infected snails had 10 protien bands
of 235.75, 156.28, 122.11, 77.595, 68.5, 53.446,
43.592, 24.844, 22.246 and 15.28 kDa. The fungal
extract treated non-infected snails shared the protein
bands of MWs95.281, 85.356 and 34.262 kDawith
the control and the similarity index was (0.261) be-
tween thetwo groups.

Electrophoretic anaysisof hemolymph proteinfrom
fungal extract treated-infected snailsreveaed 13 com-
plex patternsof polypeptidesranginginmolecular weight
between 16.692 -221.65kDain treated-infected and
10 bands between 18.532- 180.98 kDa in control-
infected group (Figure 3). Theresultsin TABLE 7 indi-
cated quantitative differences between treated-infected
andinfected group. The*“S” value was 0.087 and the
only 65.527 kDaprotein band in treated-infected snails
shared with control - infected ones. It was a so noticed
that the other 12 bands presented in fungal extract
treated-infected snail’s hemolymph not found in con-

trol- infected group.

The identified amino acids of ovotestis and
hemolymph of B.alexandrina snailsnon-infected; in-
fected with S mansoni and treated with thefungal ex-
tract of A.fumigatusat the 4" week post exposure are
namey Aspartic, Glutamic, Serine, Glycine, Histidine,
Arginin, Theronine, Alanine, Proline, Tyrosing, Vaine,
Methionine, Cydtine, Isoleucing, Leucine, Phenyldanine
and Lysineamino acids, onthebasisof themigration of
standard 17 amino acids. Theresultsof thequdlitative
and quantitativeanaysisfor the 17 amino acidsinthe
ovotestis and hemolymph of B. alexandrina snails
groupsareshownin (Figures4A & B and 5A & B).

The quantitativeanalysisof amino acidsin ovotes-
tisof fungal extract-treated non-infected B. alexandrina
snails showed a significant decrease in density of
Glutamicacid, Leucine, Lysine Alanine, Cystine, Hiti-
dine, Prolineand Vaine. Funga extract trestment and
S mansoni infection caused asignificant decreasein
density of Asparticacid, Tyrosine, Isoleucine, Leucine,
Lysine, Methionineand Prolinein comparisonwiththeir
control group.

TABLE 7: Electrophor eticanalysisof hemolymph protein extr acted from non-infected and S. mansoni infected B.alexandrina
snailstreated with sub-lethal concentration of thefungal extract of A.fumigatusat the 4™ week post exposure.

Controal snails

Fungal extract-treated snails

Band Marker Non -infected I nfected with S. mansoni Non -infected Infected with S. mansoni
Mo.Wt. % Mod.Wt. % Mol. Wt. % Mol.Wt. % Moal. Wt. %

1 235.75 12.37
2 200 19.2
3 221.65 10.28
4 188.36 4.87
5 180.98 9.741
6 156.28 5.32 156.28 3.254
7 139.57 1257
8 132.58 6.96
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Control snails

Fungal extract-treated snails

Band Marker Non -infected  Infected with S. mansoni  Non -infected Infected with S. mansoni
Mo.Wt. % Moa.Wt. % Mol. Wt. % Mol. Wt. % Mol. Wt. %
9 121.35 9.36 12211 955
10 974 1285 96.01 5.13 95.281 4.258 96.688 6.89
11 92.622 491
12 89.852 6.211
13 83.157 23.087 84.36 14.4 85.356 5.57
14 77595 147 78.7411 5.99
15 74659 12.14 75.74 11.28
16 71.582 4.284
17 68 18.8 685 3.651
18 64.244  8.69 64.244 9.84 65.527 12.35
19 53.446 14
20 51.185 105 51.50 5.241
21 45.687 9.72
22 43592 5.674
23 40.478 7.28
24 37.095 10.092
25 35717 684 34.262 8.88
26 29 22.62 29 10.8 30.657 14.2
27 26.391 6.35
28 24844 911
29 22.246 4.259 22.246 10.26
30 19.89 5.38 18.532 14.28
31 14.3 26.5 1528 3.156 16.692 6.78
No. of bands 10 10 13 13
Similarity index 0.40 0.261 0.087
= ClomrorGuon - infecid Hemolymph of treated non-infected snailsreveded
i . IR asgnificant decreasein thedensity of Alanine, while
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(B) Infected snails
Figure4: Effect of sub-lethal concentration of thefungal
extract of A. fumigatuson freeamino acidsin the ovotestisof
non-infected (A) and S.mansoni infected (B) B.alexandrina
snailsat the 4" week post exposure.

the other amino acidswere non-s gnificantly decreased
except Glycinelevel showed non- significant increase
(p>0.05) if compared to the control group. Treated-
infected group showed asignificant decreasein dengity
of Alanine, Histidine, Phenylalanineand Prolinewhen
compared to control group.

The present study providesinformation onthebio-
logica and physiologica responsesof B. alexandrina
snailsexposed to abiotic stressor (thefungal extract
A.fumigatus) accompanied with a biotic stressor
(Smansoni). So, further investigationsarerequired to
study for the effective control programsof schistoso-
miasisunder field conditions.

DISSCUSSION

Thefungal extract of A. fumigatus showed high
molluscicidal effect against B. alexandrinasnailsand
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Figure5: Effect of sub-lethal concentration of the fungal
extract of A. fumigatuson freeamino acidsin thehemolymph
of non-infected (A) and S.mansoni infected (B) B.alexandrina
snailsat the 4""week post exposure.

Significant difference compared to control group at p < 0.05,
:Non Significant (p > 0.05), *:Significant (p < 0.05), **:Highly
Significant (p < 0.01), ***: More highly Significant (p < 0.001).
thistoxic effect of thefunga extract may beduetothe
toxins produced by thefungus A.fumigatusinitscul-
turefilteratewhich had lethal effect.

Results of the current study a so revea ed that the
miracidia mortalitiesaregreater than that of cercariae
after thesametimeintervas. Thisobservationisinagree-
ment with the study of Mahmoud? on Kelthanethat
killed miracidiafaster than cercariae. Also, Ibrahim et
al [ showed that miracidid mortaity weregrester than
that of cercariae during application of Hinsan and the
plant T.terrestrisafter thesametimeintervals.

Thefungal extract showed asignificant reduction
onthesurviva rate, growth rate and egg laying capac-
ity of both adult non-infected and S mansoni-infected
B.alexandrinasnails. Such reduction of snail’s survival
and fecundity may arise asaresult of theaction of the
tested fungal extract upon the steroid hormones, the
harmful effect onthemaleand femalegenital tract, or
may arise from metabolic disorders as has been de-
scribed by Mohamed et al . who tested the efficacy
of low concentrations of some organometallic com-
pounds that may alter the reproduction of B.
alexandrinasnailsasaresult of reduction of thegrowth
of themaleand fema e organs of the genital tract and

—> Regulor Peper

endocrinedisruption, which reduce or stop their ovi-
position. Ragab and Ismail®¥ found that thegrowth and
survival rates, egg laying capacity of B. alexandrina
snails exposed to sublethal concentrations of thefree
cdll extract of somefunga strainsnamely Trichoderma
viride, Saccharomyces cerevisiae, Coriolus versi-
color and Phanerochaete chrysosporium were de-
creased in comparison with that of their control ones.
Ibrahim(*¥ stated that, at 4" week post infection, addi-
tional demonds consume the energy of the B.
alexandrinasnails, i.e. cercarial emergence, thusleav-
inglow amountsfor surviva, growth, detoxificationand
reproduction.

The current study a so reveal ed that thetested ma-
teria entirely stopped B. alexandrina egg hatching of
one, threeand six daysages. Several authorsrecorded
asimilar harmful and remarkablereductionin hatch-
ability of B. alexandrina eggstreated with different
molluscicidegt 4%,

The present resultsindicated that 24 hours of snails
exposuretothefungal extract either pre-, during and
post miracidia exposurereduced their infection rates,
themeantotal number of shedding cercariag/snail . Also,
elongated their prepatent period and shortened the du-
ration of cercarial sheddingin comparisonwith their
control group. The same results were observed by
Mostafaand Tantawy®"; Bakry et al.l>¥; El-Ansary
et al.*¥; Massoud et al.®! and El-Sayed et al.[*® on
different plantsat different periodsof B. alexandrina
snail’s exposure to Smansoni miracidia.

Theresultsrevededthat thesmalest “S” value (simi-
larity coefficient) was observed between the bands of
fungd extract treated-infected snail’s hemolymph and
S mansoni infected snails. Higher “S” value was ob-
served between thefunga extract treated non-infected
snail’s ovotestis and control non-infected group. This
may indicatethat somefactorswereincreased or de-
creased depending on the compound and concentra
tion used leading to disturbancein functionsof thein-
ternal organswhich may lead to dterationsin protein
fractionsand metabolic processes®!. In addition, many
investigatorsreported that trematodeinfection caused
obvious changes in the protein metabolism of the
snailg*. Mohamed and El-Fiki'® demonstrated simi-
lar resultsin S mansoni in B. alexandrinasnails. El-
Ansary et al.'? revealed that S. mansoni-infected B.
alexandrinatissue hasacompletely different protein
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pattern compared to control withlow similarity coeffi-
cient “S” value (0.3). They explained the correlation
between separation pattern and metabolic redirection
of thesnail host by thedevel oping sporocysts. Mostafa
et al.® reported that, the s mil arity coefficient between
non-infected and S. mansoni infected B. alexandrina
was 0.29. Moreover, Coustau et al 1“9 stated that, S.
mansoni excretory-secretory products could reflect
both astimul atory effect on metabolism and aresponse
to the presence of toxic compounds, which regulate
protein transcription of Biomphalariasnails.
Theanalysis (using HPTLC) of free pool amino
acidsof the ovotestisand hemolymph extracted from
non-infected and S mansoni-infected B.alexandrina
snailsat the 4" week of exposureto sublethal concen-
tration of thefungal extract of A.fumigatus, showed a
marked differences, increase or decrease, inaminoacid
levelsof different treatmentswhen compared to con-
trol groups. Theinteractionsof several acting factors
lead to specific qualitative and quantitative changes of
free amino acids composition??. Freeamino acidsin
aquaticinvertebratewereinvolvedin avariety of other
environmental and developmental processesand can
also be affected by reproduction?Y, parasitism®a and
pollutants*®l, The present resultsarein harmony with
that obtained with El-Halim et al .*® who found that
Themost levelsof thefreeamino acidsand total pro-
teinswerel ower ininfected snail sthan non-infected ones,
which may indicated that the parasite obtainspart of its
amino acid and protein requirements from the host.
Faddah and El-Ansary!” reported that the B.
alexandrina snailsunder theinfluenceof larval para-
gticinfection showed anincreasein most of thetested
amino acids except Serine, Arginineand Threonine.
Cercarid-shedding snailsexhibited depl etion of most
of thestudied amino acids, accompanied by anincrease
inTyrosine, Cystine, phenylalanineand Leucine. They
suggested that amino acid profile of B. alexandrina
snallsisof critica importancefor thedevel opment of S
mansoni larvae. Studies by Pachuski et al.®! reveded
asignificant reductionintheamino acid Lysineof the
digegtive gland-gonado complex (DGG) of B. glabrata
infected snails. Lysineis probably an essential amino
acid for the deve oping intramol luscan stages, i.e. po-
rocysts and cercariae of the S. mansoni parasite can
not synthesizethelysine, thus, it must be provided by
the B. glabrata. Also Ponder et al.®*¥ reported that,

quditativeanalysisreveded the presence of Histidine,
Lysine, Serine, Alanine, Vaine, and Isoleucineor Leu-
cineinal tested samples. Finally, it can be concluded
that thefungal extract hashigh molluscicidd activity
against B. alexandrina snailsasthey affect the snail’s
life, biologica and physiologicd activities.
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