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THE MOLLUSCICIDAL PROPERTIES OF SOME
BAYLUSCIDE HOMOLOGUES

H. A. SHOEB and M. A. EL-EMAM

Lahoratory of Bilharziasis, National Rescarch Centre, Dokki, (airo

Abstract. The molluscicidal properties of H-nitro- and 3-nitro2’.4'-dichloro sahieyiamludes and their
mixture 5.5 : 1 were investigated against tho intermediate hosts of schistosomes Bulinus trancatus
and Riomphalaria alecandrina. Unhke Bayluseide, the setivity of the new molluseicides is not affected
by strong sun radmtion or hy acidiec pH. Their activity is resistant to storage, river-bod mud and
lowor temperature.

The control of schistosomiasis via eradication of snails encouraged the search for
effective molluscicides (Shoeb 1975). Investigations in this field yvielded Bayluscide
(Farbenfabriken Bayer 1959) as the present molluscicide of choice. The compound
s effective at 1 ppm (J eney and Zsolnai 1967, Duhmn et al. 1961) and inhibits snail
oxyeen uptake at 0.2 ppm (Gonnert and Schraufstaetter 1959). As Bayluscide
has the disadvantage of heing affected by strong solar radiation (Pawar and Thiru-
malchar 1965). by acidie pH (Fox et al. 1963) and is toxic to fishes (Kosianowski
1964) further work in this arca of research is still in need. The present investigation
comprises studies on the molluseicidal properties of some Buyluseide homologues,
namely: | — 5-Nitro - 2°, 4’ - dichloro salieylanilide, 11 — 3-Nitro-2’, #".dichloro
salievlanilide, 1TT—A mixture of T and 11 (5.5 : 1) as oblained from the initial mixture.

MATERIAL AND METHODS

T o common snail intermediate hosts of eshistosomes in Bgy pt, Bulinus triieatos and Biom phalarin
aleradring, were wsed in the present study, The snmils were colleeted from ierigation canals located
i Caza Governorate thit woere not treated with molluscicides, The suails were allowed to adapt to
Fahorutory eonditions for a period of at least theee months before being used i the toxieity Losts.

The §nitro- 17 and the 3-mitro- 1177 salieylanilides were synthesized from the eorresponding
nitrasalievlie acids. Compound LLL whieh s w mixture of T aml T1, 5.5 1 1 was synthetically obtained
from oo mixture ol the parent nitroacids as obtained by nitration of salicyhe aed.

Stock solutions of 100 ppun were freshly prepared on the basis of weight [ volume in distitled water.
Seres of eoneentrations that permit the computation of LUy values were prepared. Standaed test
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procedures (W110 1953, 1965) were followed throughout this study, The effect of the three mollusei-
cides compared with Bayluseido has been expressed in terms of LCy and LUy (Litehfield and
Wileoxon 1949).

Table 1. Comparative suseeptibility of B. alezandrina and B. truncatus snails to molluscidides.
I, IT1, 17T and Bayluseide

.. Exposure B. alexandrina | B. truncatus
Mollusecicide periods
I hrs, ] LCseppm l_ LCooppm | LCosppm LCooppm
: — e iinkhiLa T N : i
Compound T 24 l 0.34 0.52 0.27 0.44
(0.28 — 0.40) (0.21 —0.34)
Compound II 24 0.64 .88 0.31 0.83
(0.55—0.74) (0.24 —0.39)
48 0.32 0.47 0.1656 0.2656
(0.26 —0.39) (0.13—-0.21)
Compound IIT 24 0.44 0.85 0.32 0.58
(0.33  0.58) (0.244 - 0.419)
Bayluscide 24 1).088 0.32 0.087 0.2556
(0.068—0.108) (0.067 —0.107)
48 0.255 0.31 0.145 0.21
(0.21—0.303) (0.116—0.183)
*) 95%, confidence limits in parentheses.
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Fig. 2. Mortality dosage for adult B. fruncatus

Fig. 1. Mortality dosage for adult B. alerxandrina
exposed to compounds I, IT and III.

exposed to compounds I, 1T and ITI.

RESULTS

COMPARATIVE SUSCEPTIBILITY OF B ALEXANDRINA AND B,
TRUNCATUS TO THE MOLLUSBCICIDAL ACTION OF COMPOUNDS I-III

Table 1 shows that the difference in susceptibility of both snail species to compound
T (Figs. 1, 2) and Bayluscide (Fig. 3) is only slight. However, for compounds Il and
ITI (Figs. 1, 2) this difference is more detectable. Whereas the LCqo of compound 1T
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against B. alexandrina dropped from 0.88 ppm after 24 hrs to 0.47 ppm alter 48 hrs
(Fig. 4), for Bayluscide the corresponding LCgy was not changed by increasing the
exposure time. Similarly, against B. truncatus the L.Co of compound II dropped from
0.53 ppm after 24 hrs to 0.26 ppm 48 hrs but for Bayluscide the corresponding LCo
0.255 after 24 hrs was not changed by increasing the exposure time to 48 hrs (Fig.4).

Table 2. Time-coneentration relationships of the molluseicidal aectivity of compounds I, IT and IIT
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Fig. 3. Mortality dosage for adult snails exposed to Bayluscide.

- Percentage mortality of I
. ixposure | __ - e :
Concentration periods B. alexandrina ! B. truncatus '
hrs. ==
I 1 111 1 11 111
|
3.0 3 100 20 ¢ 100 9 60 100
2.5 3 100 10 100 90 60 100
2.0 3 100 0 60 80 40 100
2.0 6 100 60 100 100 G0 100
1.5 6 100 - 100 80 60 80
1.0 6 100 60 40 - 60
0.5 6 20 0 0 20 40 20
| 1.6 9 — 100 — - i - —
' 1.0 | 9 40 - — | 80 —
0.6 | 9 100 - _ 100 — 80
0.25 9 0 0 0 20 20 0
0.6 24 - 20 100 — 100 -
0.25 24 0 0 0 70 680 20
0.125 24 0 0 0 0 0 0
0.26 48 0 100 40 — — —
0.125 48 0 10 0 40 100 70
0.06 48 0 0 0 0 0 0
control 48 0 0 | 0 0 0 0
959 m——— -
99 8f ‘
i | --—— - ! truncalus ° /,
o B alexandrina 7
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TIME CONCENTRATION RELATIONSHIP OF THE MOLLUSCICIDAL
ACTIVITY OF COMPOUNDS I-IIL

In these experiments batches of snails were exposed for 3, 6, 9, 24 and 48 hours
to various concentrations of the three molluscicides. Results given in Table 2 reveal
that there is an inverse relationship between concentrations and exposure period
which is clearly distinguished with compound I1. At low concentrations (0.25—0.125
ppm) the difference in susceptibility of both snail species to the three compounds
becomes more distinguishable by increasing the exposure time from 9—24—48 hrs.

EFFECT OF pll ONTHE MOLLUSCICIDAL POTENCY
OF COMPOUNDS I-IIT

For studying the effect of pH values on the molluscicidal potency of compounds
I—LI1, different concentrations were prepared using standard reference water pre-
viously adjusted at pH values of 4.5, 6, 9 and 10. l'ests involving 24 honrs exposure
and 24 hours recovery periods were condueted and the mortality of snails was deter-

Table 3. Effcet of pH on the molluseieidal poteney of compounds T, TI, 111

F‘ l’cmcr-ﬂagr‘ l‘nnl‘_‘i;\-l—I;-;,' of
('(m(.seu‘ .l-‘ls,_::_l;»;<,,,,,'fr}',_;.; ‘t-':';pllsf'll for 24 hours to ] 3. truncatus expc-se(lrmrs l:_,
tration | 5 ! X :
E following pH values i following pHl values
| | 4s L T _;'__'.{.6“,"”7-7 Iy T
i: Compound [
|
| - —_— e am R e e g T e N e
Co0a%s | 40 0 0 0 100 0 S Y
} 025 100 100 0 0 100 80 0| o
: n.5 100 100 60 40 100 L 20) ! S |
| 1o 100 100 80 80 100 0o S0 810)
| 1.5 100 100 100 80 100 100 100 80
i control [ 1] 1] 0 0 0 10 1 1]
! Compound L1 !
l ]
N :
L0z | [ 0 0 80 0 o | o
i 025 | 90 0 0 0 100 40 a0 n |
05 [ 100 80 20 0 100 100 80 FTI
R [ 100 100 80 0 100 100 100 80
{ 1.5 100 100 100 80 100 100 100 S0 '
! control ] ] (1] () ) 0 1) | " 1
Compound 17T |
A = e 2 i |
]
026 0 0 0 0 40 0 1 0
0.25 | 40 GO O 0 60 80 20 40
0.5 : 80 80 60 0 80 60 60 30
1.0 : 104 100 60 20 100 100 80 40
1.5 i 100 100 100 100 100 100 100 100
control | 0 0 0 0 0 0 0 0

*) Recovery period of 24 hours.
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mined in each test (Gonnertand Strufe
1962). Results given in I'able 3 indicate
that the susceptibility of B. truncatus to
the three compounds increases by inere-
asing the acidity of the molluscicide
solution. The activity of the three com-
pounds increased progressively by incre-
asing the acidity to pH 4.5, but decre-
ased by increasing the alkalinity to pH 10.

EFFECT OF SUNLIGHT ON THE
MOLLUSCICIDAL ACTIVITY
OF COMPOUDNS I-I111

A stock solution of 10 ppm was made
up in distilled water and exposed to
dircet sunlight for 6 hours. then different
dilutions were prepared. Tests involving
24 hrs exposure and 24 hrz recovery
periods were carried out and the morta-
lity percentage of snails was determined.
Results given in Table 4 show that the
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Fig. 4. Mortality dosage for adult snails
vxpoaotd to Bayluseude and compound II
aftor 48 hours

activity of the three molluscicides is quite resistant (o the eflect of sun radiation,

specially at concentrations above 1 ppm.

‘Table 4. Effoets of sunlight*) on the molluseicidal activity of eompounds I, IT and TII

i . Perennlage mortalitby®¥*) of
Coneens e
tration B. alevandrina B. truncatus
Ppm - e T : |- - e
1 | 11 11 | 1 T 111
! o o T T
0.1256 0 ‘ 0 0 ! 0 0 0
0.25 0 ! 0 0 60 40 10
0.5 100 40 100 90 70 60
1.0 100 K0 100 100 90 80
I 100 100 100 100 80 100
i 2.0 100 100 100 100 100 100
Control#**) 100 100 100 100 100 100 |
l @5ppm) | (Ippm)  (1ppm) | (0.6ppm) | (0.6ppm) | (0.8 ppm) |
}

*) Stoek solutions were exposed to direet sunlight for 6 hours
**) Exposure periods were 24 hours and recovery periods were 24 hours

*%%) No exposure to direct sunlight and values in parentheses indieate the lowest eoncentration

of molluseicidos to produee 100 % mortality.

EFFECT OF RTVERBED MUD ON THE MOLLUSCICIDAL ACTIVITY

OF COMPOUNDS 1-111

Under natural conditions flowing water has sufficient turbulance to cause rapid
mixing of particles in the water. In an attempt to stimulate this condition in the
laboratory, solutions of compounds I—IIT were prepared with water containing
different concentrations of river-bed mud. A number of B. alezandrina and B. trun-
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Table 5. Comparative effects of different concentrations of river-bed mud on the molluseicidal
potencies of compounds I, I1 and I1I on B. alexandrina and B. truncatus for 6 hours exposure
and 24 hours recovery periods

Pereentage mortality of B. alexandrina exposed to compounds I, IT and IIT with
following econcentrations of river-bed mud ppm
Concen- : - .
tration T TIT II
ppm
0 0 0
5,000 10,000 abnto] 5,000 10,000 sondral 5,000 10,000 Somibyal
0.5 80 60 100 20 40 80 0 0 40
1.0 100 100 100 80 80 100 60 20 100
1.6 100 100 . 100 100 100 100 40 60 100
2.0 100 100 100 100 100 100 40 80 100
2.6 100 100 100 100 100 100 80 s0 100
3.0 100 100 l 100 100 100 100 100 100 100
B. truncatus
0.5 100 100 100 100 100 100 100 100 100
1.0 100 100 100 100 100 100 100 100 100
Table 6. Storage stability on the molluseicidae potency of compounds I, II, ITT
Percentage mortality of
Concen-
tration B. dlexandrina ‘ B. lruncatus
I 11 11 1 I II III
A — Refrigerator
0.126 0 0 o | 0 0 0
0.25 0 0 0 - 0 40 40
0.6 80 50 60 80 70 60
1.0 100 100 100 90 80 90
1.6 100 100 100 100 100 100
2.0 100 100 100 100 100 100
control*) 100 100 100 100 100 100
(0.5 ppm) (1 ppm) (1 ppm) i (0.5 ppm) (0.5 ppm) | (0.8 ppm)
B — Room temperature
0.126 0 0 0 0 0 0
0.256 20 0 30 30 40 20
0.6 100 30 70 100 100 60
1.0 100 100 100 100 100 100
1.6 100 100 100 100 100 1000
control*) 100 100 100 100 100 100
(0.5 ppm) (1 ppm) (I ppm) (0.6 ppm) | (0.5 ppm) (0.8 ppm)

*) Valies in parentheses indieato tho lowest concentration of molluscicides to produee 100 9%
mortality,

catus snails were placed in beakers containing different concentrations of river bed

mud and compounds I—III, and the beakers were continuously shaken on an electric
shaker for 6 hrs. Results given in Table 5 indicate that whereas compound I is stable
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at the different river-bed mud concentrations, compounds II and III arec less stable,
specially at the low concentrations.

EFFECT OF STORAGE ON THE MOLLUSCICTDAL ACTIVITY
OF COMPOUNDS I—-III

Different dilutions of compounds T—ITI were either stored at room temperature
27--28° C or kept in the refrigerator at 10 °C for seven days. The activity of the stored
solutions was tested on the used snails through 24 hrs exposure and 24 hrs recovery
periods. Results given in Table 6 indicate that the molluscicidal activity of the threo
compounds is not affected by storage at concentrations above 1 ppm.

EFFECT OF 8°C ON TUE MOLLUSCICIDAL ACTIVITY
OF COMPOUNDS I-III

The tested snails were exposed to different dilutions of compounds I—III at 8 °C
for 24 hrs exposure followed by a similar recovery period. Results given in Table 7
indicate that the activity of the three compounds is not affected by low temperature
(8 °C) at concentrations starting from 1 ppm upwards. Lower concentrations are
slightly affected.

Table 7. Effcet of 8 °C on the molluscicidal activity of eompounds I, TT, ITIT

Percentage mortality of
Concen- ——
tration B. alexandrina B. truncatus
ppm r
1 I | I I 1 11
0.125 0 0 )] 0 0 0
0.25 0 0 0 20 40 20
0.5 80 20 20 20 60 20
1.0 100 10 R0 100 100 80
1.5 100 40 100 100 100 80
2.0 100 80 100 100 100 100
2.6 100 100 100 100 100 100
control 0 0 0 0 0 0
DISCUSSION

In continuation to a research programme aiming at the finding of cofficient mollus-
cicides, the three molluscicides undor investigation have been selected from a large
number of newly synthesized nitrosalicylanilides that were tested for molluscicidal
activity.

Concerning compound I, a 100 9% mortality of both snail species was attained
within 9 hrs at 0.5 ppm and could not be observed by increasing the exposure time
at lower concentrations. This behaviour indicates that: a — Compound I is a quick
acting molluscicide, b — Its maximum activity is mainly dependent on its concen-
tration, ¢ — More than 9 hrs, the time factor is of no value for the activity of com.-
pound 1.

On the other hand, the characteristic features concerned with compound II are:
a—1It is slow acting molluscicide, i. e. its action reaches a peak after 48 hrs exposure
period at a minimum dose of 0.25 ppm for B. alexandrina and 0.125 ppm for B. trunca-
tus. This fact indicates that its activity is mainly dependent on time factor. b—1It
showed distinct specificity to B. truncatus,
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Compound 111 which is & mixture of I and II and which is obtained as it is for
economic purposes, has characteristic features in common and its maximum activity
to a large extent depends on time factor.

Both nitrosalicylanilides | and Il are comparable to Bayluscide in activity and
have the advantages of being resistant to acidic pH and sun radiation and may
be of greater ceconomic value.

MOJAJIOCKOUMIANLIE CBOHCTBA HEKOTOPK X FOMOJIOIORB
HPEITAPATA BAY LUSCIDE

. A Jloe6 n M. A. Da-Euaw

Peaore. Mosuockoiunme cBoHeTBa HEKOTOPWX 1ToMoorvs upenapura Bayluscide naydammcn
B BOJJCHCTBAN HA MPOMEIKYTOUHLX X03NeB mincTocom Bulinus truacatus n Biomphalaria alexan-
drira. B oranune or npenapara Bayluscide, wa jeiicTRine HTiX MOJIOCKONWIOR He BJIACT
CONMeUnne cuuume wan Kuedas cpojin pH. Jleictene ux yeTolunso & XpaHennw, wincrtoh

HOYBC PCHIOTO PYCIi 11 HIBKOM TeMUepaTy pe.
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