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AID / SCI proposal 6.202: A small Scale Field
Testing of Echinostoma liei as a Biocontrol Agent against
Schistosoma mansoni in Fgypt  { Project No. 936 - 5942)
Progress Report No, 2

CJuly 1, 1987 - Dec. 31, 1987)

Summary

This project consists of a test of the trematode Echinostoma
liei in the hiological control of Schistosoma mansoni under simul-
ated and natural firld conditions by obtaining data on : a) the
effect E. lie1 may have on the population density of Biomphalaria
alexandring, the snail host of Do omansoni, b the effect £. liei
may exhibit on the infection rate of 8. alexandrina with 5.
mansonl and on the ecercariae product ion h_y.—thi.‘i snall.

the first year of the projecl was planned to be a preparatory
phase., The activities which were invisaged for the second six
months are: performance of 3 pilot experiments for the determina-
tion of the optimal number of Biomphalaria snails and Schistosoma

and Fohinostoma eqggs to be used in the intervention experiment,
dPuDTKEXBdVLfﬂth Fife cyeles of Loth parasites for the production
ot large materials needed for this experiment, collecting of
eeological data in the experimerital ditehes, and visit of the
principal investigator to U 5 A,

ALL these activities were carried oul as envisaged.  Thus,
the 5 prlot experiments were performed.  Renults abtained indicated
that 4000 snaiis or more per ditch section, 500,000 Schistosoma eqgaqs
ardd 5,000,000 tehinostoma eqys may be most suitable for the interven-
tion expermment.” The 11fe cycles of bnth parasites were developed
as planned and the eenlogical data of the ditches inciuding
temperature, water level, water analysis, pH, conductivity,
Fauna, ora and plankton were reqularly collected.

Some preblems vere encountered during this work such as
diffrealty in using the modified Ckman qrab for snzil sampling
as the veqgatation became dense . unconvenience of ane ditch for
unknown reasons, the techniques used for introducing eqggs of
the parasites into ditehes need to be improved, and explosion
of algae in several ditehes and trials were carried out to slove
them.

The visit of the principal investigator to USA included
Tulane, San Francisco, lohns Hopkins and Lowell Universities
and was very useful and fruitful.

For the next six months, it is pianned to carry out the
main intervention experiment. for testing E.liei against S.
mansoni under simulated field conditions and to collect the
base line date of tour chosen natural canals which will be
used in the third year of the project for the same testing
under natural conditions.
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Activities which were envisaged to be conducted during

the second six months of the project (as given in the

proposal i :

[ this project, it is planned to test Fehinostoma

conditions then in o small seale in the field. The
project i1s divided into 2 phases : a preparation phase
for ane year and intervention and evaluation phase for 2
years.,

The preparation phase (first year) includes ‘he
preparing of the experimental area, purchasing 0f the
equipment , traintog of personnel, standardization of

techogues, prepuring of materialstBiomphalaria alexandrina

snatls and eqgs or the tuo parasites), collecting of

out three pulot coperments to get necessary informat ion
for the nest phaaes In the tirst six months (Jan - June,
POBT activitaes eovasaged to be carried out in this

period sere mostly periormed as shown in Report Ne. 1.

three prlot experiments were set up in the period May -

June 87:

I- The First experiment was for the determination of the
optimal snatl nusber which should be introduced in
each section of ditches ftor the intervention experiment.

2-  The second experiment was for the determination of the
optimal number of Schistosoma eqqs needed for each
ditch section to induce a moderate infection in snails.

3= The third experiment was for the determination of the
optimal number of Echinostoma ©qgqgs needed for each
ditch section to induce a high rate of infection in

snails,



The activities which were envisaged to be conducted
during the second six months of the project (July - Dec.,
1987) are as follows:

I- Maintaining of the life cycles »f 5. mansoni and €,
liei tn the Central ' ahoratory for the production of
the large quantity of materials needed for the
interventicn experiments,

2- Collecting of ecnlogical data in experimental ditches
during the period of this report.

3= Performance of pilot experimerts and analysis of the

data.
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- Activities already carried out during the second £ months

of the project {July - Dec., 1987):

2.1~

2.2-

Maintaining of the Life cycle of both parasites:
The Tite eveles of S, manzoni and f. liei were
continuousty maintarned in the laboratory and were
developed tor provading the large quantities of
materials tveded for the prlot and intervent ion

experunents as well as for some laboratory experiments,

After returninng from HSA, cultivation of snails in
the Centrai laboratory was changed from breeding in
aquaria to be on mud and Nostor algae. The latter

methnd proved to be more successful.

Collecting of ecological data in experimental ditches:
The ecological data in the experimental ditches

were reported reqularly starting from April 87 to

Dec. 87. These data include continuous recording

of water temperature using a portable thermograph

{six months Ryan),daily or every other day recording

of the fluctuation of water level, surface temperature,
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pH, electric conductivity. Analysis of water was carried out

monthly till Sept., 87, Monthly reporting of biological data
including the phyto and zooplankton, aquatic fauna and flora

was also varried oul. A summery of the data is attached.

2.3- Pilot experiments
2.35.1- Determination of the optimal snail number to be intro-

duced 10 ecach section of ditches:
This experiment was started to 2% May 87 by placing

5 best numbers of Hiomophalaria alexandrina snails, (1000,

2000, 4000, 2 reptreates each, in 2 ditches (6 sections).
Snatl population, size distribution and trematode infection
vere folloved up reqularly for 7 months (till Dec., 1987).
Sampling of snatls was carried out fortnightly, .sing
concurrent by o modified tkman grab and the dipnet.

However the moditied grab was used for one month only;

it was not possible to continue with it because of the

heavy grovwth of weeds which hindered  its processing.

The condrtions 1o one of the tuo ditches (3 sections)

were untoitunately not conventent for unknown reasons,

as Biomphalaria snatls decreased rapidly and almost

disappeared as early s mid September. A summary of data

obtained from the otaer diteh (3 aections! is attached.

2.5.2.- Determinat inn ot the optimal number of Schistosoma

eqqs needed Lo induce o moderate rate of infection in

snatls:

This experiment was startod 1n June 29, B7.

Eight cections (in 3 ditches) were used.

Median - sized 40006 B, alexandrina snails were placed

in each section. Moreover two 30 -  plastic caqges, each
containing 300 snails were placed in each section to
give more inforimation about survivorship and infection

of snails.


http:infecti.on
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In July | st,three test doses of Schistosoma enqgs
(20,000 50,000, 100,0000 were introduced into six
sections, tuo replicates for each test number, two other
sections were used as control. Introducing of cqgs was
carried out 10 one - Litre glass Jars  which were placed
20 cm under water surfece and lett for 24 hour.  The
hatchability of the ova was determined in ihe tahoratory
and was found to be 77,29,

Snatl popolation, number of infeeted snails were followed
up tili Deco 19870 Ueekly sampling of snails began 3
weeks from the time of introducing eqgs.  Snails abtained
from each section were counted and examined for cercarial
shedding.  All snails were replaced into their sites

of collection after marking positive snails.

tThe number of cercariae obtained from each shedding

snail Jafter exposure to sunlight for 30 minutes) was

determined. A summary of the obtained data is attached.

2.3.3- Determination of the optimal number of Fehinostoma
eqgs needed to induce a high rate of infection in snails:
This experiment was started in June 9, 1987, Median-

srzed 4000 B alexandring saoils were placed in each

ditch sectron and e1ght sections were used.  This was
tollowed, 1 June 23, « by antroducing of developed
Echinostoma eqas into sections (600,000, 700,000 and
1,000,000, twa replicates for each test nomber.  Two
sections were used as control.  This experiment is basically
similar to the previous one and it was followed up till

December 1987, Data obtained are attached.

2.4 - Certain laboratory experiments were carried out in
the period of this report but resulls are not yet available :
or studying eqq production of £. lieir  from various doses
of metacercariae/ rat,and for studying effect of water
depth on hatchability of eqgs of E. liei and 5. mansoni

located at various levels.
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Ralance Sheet:

Budgel item

Total budget of

the project (3

Expenditures

during the fir-

Pesidue from

total bud get in

year) US § st year Dec. 31, 1987
Salartes 75,700 12,044 61,656
fquipment 4,600 3,151 l,44%9
Materials & Supplies 10,000 5,154 6,846
Consaltation 9,200 546 4,654
Iravel 21.500 9,536 15,964
Other direct costs 4,500 1,136 3,364
Indirect costg 11,500 2,511 8,989
firand Total 133,000 30,078 102,922




4- Deviation from oriqinal plan:

Same problems wera encountered during this work and lead
to some deviation of the oriqginal glan, however trials to solve

it were carried out.

G- Ditthrculty with using the moditied Fkmon gqrab for snail
sampling: This happened as aresult of the dense growth
o slgae and vegelation in most ditches.  The dense
veqetation prevented the dipping of the grab into tne
water ard the closure of its jaws. Therefore it was
necessary to depend an the dip net for snail sampling.
An experiment for studying the erficiency of the
dip net an comparison with the modified Ckman grab and
the drag scoop, under the present semi-fisld conditions,
was carried out, o Thus, 18 separate ditch sectiops,
vere provided with three diiferent densities; 1000, 2000
and 4000 Biomphalaria snatls, 6 sections for each density.
Three sizog were used (2-4mm, 4-9mm, 13 mn shell diameter)
atth knoan proportions of each size w0 each density, Snails
vere distributed 1o each section at random and 3 bours
Tater each or the fhree touis were U3t Leiece in each
shanrl density for comparcative evaluation of these tools.
Ihe results obtained are attached.

4.2- baplosion of algae 1in ditches: A few neeks after the
settiong up of the prlot experiments in the ditches,
various types of algae (see results) starteo to grow
heavily in several ditches and soon the algae became
very dense ard hindered the process of snail sampling
by the modifted Fkman grab. fo overcome this problem
the algae were cleared partially at reqular intervals.
This was carried out manually which may have affected
the snail popalation. Moreover, the dense algae may
have also affected the infection of snails with miracidia.
But viith the onset of autumn, the growth of algae became
naturally reduced.  Aralvsis of water showed that it is

o and HZS and this may explain the dense

[t appears that the pipe of underground

rish in N5, KO
growth of algae.

water should be deepened.
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4,3- Lack of a suttable methnd of introducing Schistosoma

and Echinostoma eqggs:  Schistosoma and Fehinostoma

eqgs were introduced into ditches by putting it in

one-litre qlass i-rs.  Three jars vere used for each

gsection of dit- er.  lhey were placed 20 em under the

water surface. from the results, it appears that this

method may be not satisfactory especially in the case

of Echinostoma. Therefore, several other types of containers
were tested 1n the laboratory for being used for introducing
of eqgns in the ditches water.  1E appears that the
containers should be smaller in size, obaque and placed
nearer to waler surface and to ecach other than has

been used 1nthe pilot experiments.

5 Plan far the next s months period:

5.1- Preparation of the evporimentat] area for pecforming
the principal intervention experiment “Jan - March, 88):
This includes deving oot of the ditches ('0) for about
6 oweeks to get rid ot soails remaining from the pilot
experiment s, clearing out vegetation then providing
the ditches wath water and maintaining them for about
2 months for natural balance. {xtention of the sunshade
over Z other ditehes will be carried out.  The partitions
between ditch sections 1205 vnll be supported with

concrete bases.,

5.2- Preparatinn of the malerials needed for the principal
intervention experiment (Lill May 88) :  [his includes
callecting of thousands of Biomphalaria snails from the
field, sorting for the size required and examing for

natural trematnde infection espically Schistosoma and
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Echinostomé; 120,000 median - sized snatls will be needed
for the 1ntervention experiment (= 4090 X 30, Hillions

af Schistosoma eqggs (500,000 X 16 = 9,000,000} and

[(:hinp_s;_t_(HEzl eqggs (5,000,000 X 18 = 90,000,000 will be

prepared in the Central [ aboratory.

Standardizat ton ot techniques @ {April - May, 88)

Better staeodication for snail sampling techniques

will be tried. A gsystem for quality control regarding
snall weasuring, introducing of eqgs in ditches, collection

of eculogical data will be applied.

Iraining of stafl (Jan - April, 88)
Hore research assistants (35, technical assistants
€20 and lahorers (2) will be trained for variable
perrods on malacological and parasitulogical techniques,
collecting of ecological data in the field, snail sampling,

sorting, measuring, ete,

Setting up of the main intervention experiment:

It as planned to set up the mawn intervention
expertment. an April, 1988, This requires collection
of 120,000 nedian - si1zed Biomphalaria snails from
natural canals and producing millions of Schistosoma
and Eehinostoma eqgs as mentioned above.  In this
experiment, 10 ditches (3] sections) will bo used,

[

divided into 5 groups 6 sectinons each,
All sections will be provided randamly each with 4000
snails of the same size. A group of sections (5) will

be provided with Schistosoma mansoni eqqs onl a
1

second group (E£) will be provided with Echinostoma eqgs
only, two other qgroups of sections (S+0) and (é+€)
will be provided with Schistosoma eqgs and 3 weeks later
with Fchinostoma eqgs for a single application and
simultanrously with several applications respectively

and the fifth «qroup of sections (C) will be left.
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without introducing of infection, as control, Snatls
number, size, number of infected snails, number of
produced cercariae will L detemmined faitnight 1y 10 each

case.

5.6- Collecting of base Line data in certain natural canals:
tour natural canals will be selecled for testing
Echinostoma agalnst Schistosoma in them.  In this year,
the hase Line data including snail populat ion, ecologlical
data, infection ete. will be collected.  Such data will
be wsed for comparison atter introducing Echinostoma
eqQgs 1o these canalsnext year.
|
Princjeal Iﬁveﬁtiqator
et
Cairo, rub. 10,1908 (Prof. . Fauad| Yousif).
|

i



PROGRAMME AND PROCEDURES OF THE
ECOLOGICAL STuDIC: ar
SCHISTOSOME SNATL S

PHYSICAL AND CHEMICAL PARAME TE RS

1) Temperature

- Alcotholie or mereurie thermometers, of 0°C - 40°C pange, were
used for measuring water surface temperature by direct immersion.
Water temperature was measured daily at each ditch between

TESO aame and 12,30 puom,

= A thermograph, of Peabndy Ryan type - Madel "J" was used for
measuring and tecording continnous vertical profiles of
subsurface temperatures,  The chart width and span length of
the thermograph provide for lonqger periods of recording 1n
Lime ap to 180 days eontinuously.  The thermograph  was used
throughout toe uhole of prlodl experiments.

(2v _pH [alkalinaty and Acadity

- The ptowas measured by o portable electrometer connected to
electrade  pHowelor:,
- pHoavasaring wuas done by direct wmmersion of the electrode

into water, at Jdepth of 25 em of the water column,

= phovas measored datly ot each diteb | petween 11,30 a.m,
and 12,8 pom,

Sy Conduct ivity

- the conductivity was measured by a portable conductivity meter
connected to electrode.  This was done by direct immersion of

the electrode into water, at depth of 25 cm of water column,

- Conductivily was measured daily at each diteh | between 11.30

a.m.oand 12,30 p.m,

(4) dater level

A woody graduated stand was fixed at each ditch. A atandard
point for the water level was determined at each ditch,and is
located at the lower level of the pipe which outflow the water

from each ditch.

W



Water level fluctuation from this point was recorded daily,

at each channel, hetween 11.30 a.m. and 12,3 p.m.

BICLGGICAL PARAMETERS

1- Phytoplankton

Detailed analysis of phytoplanktonic pepulation requires
estimation of nurber and volume of each species, Samples were
taken from the top 30 em of the water column by simply hand
dipping one-liter sample bottle,  Phytoplankton samples were
Fixed b toe addition of 1% of tygal's solution or 70% ethyl

alcohol.

[dentification and enumeration were done under a compound
microscope,  Phytoplankton consists of individual cells,
fitaments and colomies, and 1t s best Yo count cells, although
Lthis procedure 1s impractical 1in the case of many multicellular

colonies,

Counting arganisms was most commonly done tn Lhe Sedgwick
Rafter +5-% cell by counting along ho-izontal strips the length
of .he cell. Usually 2 ta & strips are counted at a maginfication

of at least 200X,

- Phawloplanktorn samples were taken every 2 weeks, one sample
irom each ditch,

- hime of eallection was between 11 a.m. - 1 p.m.

2~ Zoopiankton

looplankton organisms were almost distributed throughout
the ditches. A fine mesh was used to filter the organisms from

the water. The volume of filtered water was calculated.

Zooplankton samples were preserved with erough neutralized
f p p

formalin, to produce a final concentration of about 4%.

If the numbcr of individuals was relatively si~all, it was
best to scttle the entire cample and count all organisms with

an inverted microscope. But, if the number was very large, it



was necesaery to take subsamples to facilitate counting.
However, the numbec of zooplankton per unit volume of diteh
water was estimated within statistieal limits by counting the

number of individuals in several subsamples.

= Jooplankton samples were taken every 2 weeks {one sample
for each diteh),

- Time of collection was within Il a.m. - 1 p.m.

5 ﬁgnthivl%yﬁbl

Quantitative estimations of benthic fauna require effective
sampling procedures, separation of the orgaisms from the
substratum, 1dentification and enumberation of the different

species.

Hodified Tkman grab {t1g. ) and a dip net were used for
sampling benthie fauna,  Sieves were used for separation of the
organisms from the sediments.  hen much orqganic debris is
present, the sample was placed into shallow white enamel tray

and the orqganiems vere sorted manually,

Flotation methods vere widely used to assist in the separation
of benthic arqganisms from sediments. floating organisms were removed

quickly with foreeps or a small strainer.

- Henthic samples were taken every 2 weeks.

- Time of collection was between 11 a.m, - 1 p.m,

4
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Ecological_ Data

- Water analysis (Table 1) and laboratory experiments show that
the underground water used in the ditches is convenient for snail
breeding as well as survivorsahip and infectivity of miracidia of
both Schigtosoma and Echinestoma.

- Conductivity and pH of the water in all ditches throughout the
period of pilot experiments (May - Dec.,1987) were within normal
scales (Table 2, Fig., 2, 3, 4 & 3).

~ Tha maximum water temperature observed was 28.5 oC in August,
at 95 cm from water surface. While the minimum temperature was
12.5 eC in Decembar, at 20 em from the water surface (Fig.1).

- Plankton organiasms, benthos and vegrtation associated with
Biomphalaria alexandrina throughout the period of pilot
axperiments are presented in tables 3~11, qualitatively and
quantitativeaely.

- This proofes that natural biological balance was attained in

the experimental ditches.



Table (9 ) Chemical analysis of underground pump water
Date of analysis @ 9-4~1987
Colour toolear PH : 7.5
Temp . 0o Conductivity : 710 Mmhos
S I
Parameter (ppm) Result FParameter (ppm) Result
Sulfides (5 0.1 Iron (Fa) 0.6
Disnolved Usypan (05 0.7 |Manganousa (Mn) 1.9
Biochemical Oxypon demand 4.2 | Total alkalinity (CaCoa) | 290
CH.u ) Tot 11 hardness (CaCoa) 284
Chemical Dxypoen demand (C.0.0D) 3.0 |[Caleium hardrsg (CaCoa) 1688
Total digaolved solids CT.D.SH GO0 Magnegium hardnegss 116
Ash ot dissolved solidae H62 Calcium (Cad 76 .2
Susipendoed ol idg 66 Magnogium (My) 27 .60
Aah ot asunponded aolida 10 Chlorides CC1) 132
Ammonia (N 1.37]Silicates (5102) 28.1
Nitriton (N) 0.03] Phosphates (Poa) 0.7
Nitratogs (N) 0.91] Coppor (Cu) Nil
Oila and Fata Nil [ Lead (pb) 0.05
Faecal Coliforms /100 c.c| 24




Table (2) Chemical analysitz of ditches water during the period of

pilot experiments

Ditch MNo.

Parameters
{(ppm) T

2 3 4 5 & 7 3 9
Sul frdes O.Sé .44 10,76 [0.32 JO1s 0026 0,36 [0.26
B.O.D 9.4 2.0 z.5 2.2 2.2 4.6 2.9 2.7
Cc.0.D <15 15 15 <15 16 <15 1S <15
DS 484 496 502 503
Ammonia (N) 0.025]0.01 [0.014]0.062 0,02 [0.02 [0.01 j0.02
Mitrites (M) Q.23710.175]0.20 0,09 [0.09 [0.66 |0.07 |0.95
Mitrates (M) 0.03 INil. [0.01 [Nil. INil. [Nil. [2.1 Nil.
Iron (Fe) 0.5 0.6 0.5 0.65 ]0.55 ]0.65
Manganese (Mn) 0.8 1.4 0.9 0.9 0.75 1.2
Total Altalinity (CaCo») 232 248 214 228
Total Hardness (CaCo )J 226 302 272 300
Calcium Hardnn%s(CnCoJ? 110 176 164 164
Magnasium Hardness } 116 126 108 136
Calcium (Ca) 60.44 70.4 }165.6 [65.6
Magnisium (Mg) 27.8 30.2 [25.92132.6
Chlorides (Cl) 136 136 136 136
Si1licates (Si02) 0.4
Faecal Coliforms/100cc 122 128 34 12 18

A\
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Other

snatl

aleszandrina

Table (4)

populations associated with Biomphalaria
1n pitlot experiment (3)

ditch (6)
Dat: Mo. of snails /7 20 dips
of
sampling [Bulinus Fhysa Cabiellaf{Lanistes|HBellamya
“Sectxon (A)
28-7-87 1 173 - - -
11-a-87 1 11 2 1 3
TO-0-837 - 31 8 7 2
14-9-87 - ] i - -
T0-9--837 - 8 2 1) 21
12-106-87 - 1S 3 2 7
Section (B)
283-7-87 - 1S 7 & -
11-8-87 - 1) Z 1 1
I0O-8-837 1 2 1) i 2
14-9-037 - S2 5 S -
I0-9-87 2 18 - 4 -
12-10-87 2 35 2 =] -




Other snail

Table (9)

populations

alexandrina 1n pilot experiment ()

NDate
of
sampl 1ng

Mo. of snails / 20 dips

ditch (4)

assoclated with

Hiomphalarya

28-7-87

11-£-87

T0o-8-87

14-9-87

20-9-87

12-10-87

28-7-87

11-8-87

-1 87

A-9-87

T0-9-87

12-10-87

28-7-87

11-8-87

I0-8-87

14-9-87

Io-9-87

t2-10-a7

Bulinus Fhysa
- 26
- 4y

1t 500
10 1RS
10 120
15 180
2 4z
- 12
4 200
= 96
3 bb
K 152
2 S2
- 1:
- 167
2 78
- 35
- 70

Section

18

20

tJ

L

Section

)

[

w

Lection

8]

Cabiello

(A)

(R)

)

lLamistes

Bellamya

(6]

N

K

[

18]




Other snail

Table (6)

populations associrated with Biomphalaria

alexandrina in pilot experiment (32)
ditch (S)
Date '““'“‘kc. of snails / :O';;;;"—“_"""W"“
of .
sampling jBulinus J Fhysa CabiellajLanmistes|Bellamya
o Section (A)
28--7-87 - 49 o) - -
11-8-87 - 22 2 2 Z
T0-8-87 - 7 - - 1
14-9-87 - 1 1 3z -
Z0-9-87 - - - 3 -
17-10-87 - 0 - 5 -
Section (R)
28-7-97 - &1 - 2 -
11-8--87 - x5 - 1 -
T0-8-87 4 207 - 3z -
14-9-87 - - - 1 1
I0-9-87 2 4 - 4 1
12-10-87 - 44 - = -
Section (C)
28-7-87 1 16 1 2 -
11-8-87 - b - 1 -
Z0-8-87 - 70 2 3 -
14-9-87 - 2 - - -
Z0~-9--87 - 2 - 1 .
12-10-87 - 28 - 5 -













Table (10)

Plankton
Phytoplankton

Spocing Composition
Division : Chlorophyta

Feoedigatirum up.
Scenvdoesmust sp,
Ueslengar faum sip.
Clasit e fum
iy g,
Hydvodioet yvon sp,

Ank o trodesmus ap.
Divigion : Cyanophyta

Ve i latarta sip.
Sproutina sap,
!y L8 CX 5 IS SN
Annihiacna e,

Nostoo e
Division : Chrysophyta
Navicula sp.

Nitoohia s,

ot Srroda L

Dyrredr g
yrsofgma sp.
Gomphonema s,

Louvplanktog
Species Compogition

Copepoda : Oy lops ap.
Noeuplirus larva

Rotifera @ Keratella sep.
Brachionns sap.
splanchaa ap.

Hematoda @ Lorvae of Nematoda
Cladocera: Noumina sp.

Insecta otlulex larvae & pupae
Chironomus larva



Table (11)
Benthos

Specios Composition

Insecta
Lethocarus gp.
Dolomades ap.
Aniyopa sp.
Anigoptera nymphs

Mollusca
Bulinug truncatusg
Phyaa acuta
Lanigstes carinatus
Claopatra bulimoides
Lymnaea cauillaudi
Bellamya unicolar
Gabbiolla senaariansis

Amphibia
Tadepoles of Buto sp.

Fish
Tilapia nilotica

Aquatic Macrophytes

Cyporus dives
Phragmites camriunis
Phragmitos australis
Typha angustata
Paspalum pagpaloidas
Caeratophyl lum demaraum
Chara ap.
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PILOT EXPERIMENT NO. 1

DETERMINATION OF THE OPTIMAL SNAIL NUMBER WHICH SHOULD BE
INTRODUCED IN EACH SECTIOW OF DITCHES FOR THE INTERVENTION

EXPERIMENT

Comments

- The introduced Biomphalaria alexandrina snails survived in the
three sections, wWith looo, 20vo and 4coo snails, for variable
periods of time reaching more than 16 weaeks (Fig.7) Thus. the
numboar  of of aurviving gnails decreased gradually with time in
all cases or test densitiea, This decrease is not similar; being
more in  the case of 4000 gnails /secticr than in the other two
test numbers. This reduction in the number of surviving snails
Wag Rgraduai and yglow for about 8 weeks and became more rapid 1in
July.,

- New generationas of snails started to appear a week after
introducing snails in the sections. These snails increased
gradually and became dominant after '0 weeks from setting upwthe
experiment.

- Consequently, 4000 snails or more may be convenient for being

used in the intervantion cmpcrjmenl.

(Z ;L/
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Pilot Experiment No, 2

DETERMINATION OF THE OPTIMAL NUMBER OF 3CHISTOSOMA FGGS  NEEDED

FOR EACH DITCH SECTICON TO INDUCE MODERATE INFECTION IN SNAILS,

Comments

- The cumulative number of infected anails increased wWith the
increase of introduced Schigtogoma eges reaching to a mean of
35.5 snaila €19.5 Z ) in the case of 100.000 eggs / ditch secticn
(table 14 ). This radult gives indication that it is needed to
ilncriaase the number of introduced egga per ditch section to about
500.000 to get moderate rate of anail infection in tha
intervention exporiment..

- The carcarial ocutput of shedding gnail:: increased also with the
increase of nva number 7 ditch. It appears that there is a direct
relation boetwween cercarial output and ova Jdogage (Table 18).

- Thw firut aprpearance of shedding snailas found at 42 days post
introducing of eggsa. This was the same in all section regardless
the ova tuat numbers.

- Shedding snaila were obtained till 9j days after introducing of
eggs (100,000) and 56 days after introducing (50,006 and 20,000
densities).

= ihe maximum naumber ot shaddlng s8nails was obtained after 56
days in the case of (100,000 eggs) and 42 days in the case of
(50,000 and 20,000 eggs).

- Mean cumulative number of shedding snails / sgection was
proportional to the ova dose being 35.5 snails (100,000), 11.5

snails (50,000) and & snails (20,000).



- The rate of infection of snails with 3. mangseoni is less  than
wxpected. This result may be attributad to one or all of the
following factors:

t- Denge vegtation and algae.

<= Unsuitavle method of introducing EgES.

3~ Chemistry of water; at least in some sections after algae

explogsion.

Snalls in_Cages

- Bhedding snails were first obtained at 35 days from introducing
the eggs.

- Maximum number of shedding snails was obtained after 45 days in
case of 106,000 =ggs 7 section, and %2 days in tha case of 50,000
and 20,000 epxga / section.

~ No shedding snails were obtained after 70 days from the date of
introducing eggsa.

- In the caass of caged anails, rate of infection relative to
surviving asnails  at  the time of first shadding was found to
decreasa wWith the increase of ova number. This result may ba
explained by the higher mortality of snaila in the groups exposed

to higher doses.



~ditches showing the distribution

Fig.(9). Diaprawmatic plan of
ol ova doses ot Schistosoma mansoni in various

sections, (Pilot experiment No,2)Y.

Con .rol 20,000 20,000 <«- 9

77 A
N7~ %/ Cont rol L0g000 , 8

20,000 50,000 -7

C B A

#4000 snails have been placed in each section.



Table (412) Survivorship and infection of free Biomphalaria alerandrina
snalls esposed to 20,000 Schistosoma mansonil eqgs / ditch section

"“‘”';‘1"';;“" e ‘Nc) . ot collected No. of ujn airl g Cumulative number
(Days Post- anarla % shedding cercari ae ot 1nfected snailsg
eltposure) B i S -
1 2 Mean ! 2 Moan 1 2 Mean
padl 18 wH o - - - -
4?2 0T "y T9L% ~ 8 4 - 8 4
49 2 1Y 19 2 - 1 2 8 S
96 143 b 12 2 - { 4 8 6
(=3 1o b t1 - - - 4 8 &
70 12 1 6.5 - - - 4 8 6
77 1 - b - - - 4 8 &
84 & - = - - - 4 8 6
?1 1 - Q.5 -~ - - 4 8 6
76 2 - 1 - - - 4 8 6
105 - - - - - - 9 8 &
112 - - - - - - 4 g &

“per 1O dips



Table (13) Survivorship and infectron of free Biomphalaria alerandrina

snairls ae:xposed to 50,000 Schistosoma mansont eqgqs / ditch section

 fime | No. of cotlocted | M. of snails Cunslative number
(Days Post - anarl v shedding cercariae of infected snailsg
ENPOSUET ) e m e ey —_
! 2 Mean 1 2 Mean 1 2 Mean

e z oY 1 - - - - - -
V2 11 ) 3] \ 18 9.5 1 18 9.5
a9 P 15 19 2 - 1 3 18 10.5
56 18 & 12 2 - 1 5 18 11.5
&3 146 b 11 - - - 5 18 11.5
70 12 1 6.5 - - - 5 16 11.5
77 12 - b - - - S i8 11.5
g4 b - 3 - - - 3 18 11.9
91 1 - 0.5 - - - 5 18 11.5
98 2 - t - - - 3 18 11.5
105 - - - - - - 5 18 11.5
112 - - - - - - 5 18 11.3

l

“poer L0 dips


http:Biomphala.ri

Table (14) Survivarship and 1nfectiun of free Biomphalaria alexandrina

snaills exposed to 100,000 Schistosoma mansoni eggs / ditch section

Time Na. of collected Mo. of snails Cumulative number
(Days Poust-~ snarlg ¥ shedding cercariae of infected snails
expasure) -

1 2 Mean 1 2 Mean 1 2 Mean
35 25 bb 45.5 - - - - - -
42 24 26 25 - 14 7 - 14 7
49 12 24 18 1 3 2 1 17 9
56 1! Té6 2I.5 1 22 11.5 2 39 20.5
63 14 20 17 2 S 3.5 4 44 24
70 7 22 14.5 1 & 3.5 S 50 27.5
77 2 16 9 - 10 S S &0 32.95
84 1 12 6.5 - 3 1.5 5 63 33.5
91 2 14 8 - 2 1 S &5 35.59
98 2 10 6.5 - - - S 65 35.5
105 1 a8 4.5 - - - S 65 35.95
112 1 7 4 - - -~ S 65 35.5
119 - 1 0.5 - - -~ S 65 35.5

wper

10 dips



Ffable (15)

Survivurship

and

infection of caged Biomphalaria alesandrina
snails exposed to 20,000 Schistosoma manson: eggs / ditch section

lNme
(Days Post -
eXposure)

70
77
a4
91
98
105

112

No. of surviving Mo. of snaills Cumul ative number
snails shedding cercariae of 1infected snails
1 2 Moan 1 ° r“;éan i 2 Mean
174 1685 179.5 q 5 4.5 4 =] 4.5
164 112 178 14 ) ? 18 9 13.5
150 106 128 &6 2 4 24 11 17.5
89 72 ST 2 1) 4 26 17 21.5

o6 48 42 3 2 2.5 29 19 24
¥= 28 22 i fa 4.5 30 27 28.5
10 17 13.5 - - - 30 27 28.5
? ? 9 - - - 30 27 28.5
7 ! 5 1) - - - 30 27 28.5

) q 4.5 - 3 1.5 30 20 30

q 2 3 - -~ - 30 30 30

3 B 2 - - - 30 30 30

.
A8



Table (16) Survivorstss and infection af caged Miomphal aria alexandrina
snalls exposed to S0.000 Schistosoma mansoni eggs / ditch sect:ion

T;;é—‘ No. of surviving No. of snails Cumulative number :
(Days Post-— analls shedding cercariae of 1nfected snails :
EAPOBUr ) e e R - |

1 2 Mean 1 2 Mean 1 2 Mean
5 210 150 180 2 < 3 2 4 3
42 186 25 129.5 13] 10 9 10 14 12
49 150 85 117.5 4 3 3.5 14 17 15.5
S6 118 22 70 - 3 1.5 14 20 17
&2 110 15 646.5 2 4 3 16 24 20
70 a8 | 10 - 3 1.5 16 27 21.5i
77 4 b6 5 - - - 16 27 21.55
84 z g 4 - - - 16 27 21.5!
91 5 3 4 - - - 16 27 21.5
98 4 \ 2.5 - - - 16 27 21.5
105 2 { 1.5 - - - 16 27 21.5
112 2 { 1.5 - - - 16 27 21.5




Table I7)

snails e:xposed to 100.000 3chistosoma mansoni eggs / ditch section

Survivorship and infection of caged Biomphalaria alerandrina

Time No!u:f surviving No. of snails Cumul ative number
(Days Post-~ snails shedding cercariae of infected snails
exposure)

1 2 Mean 1 2 Mean 1 2 Mean
25 192 98 145.% - 1 0.9 - 1 0.5

4?2 171 74 121.5 - 2 1 - 3 1.5

a9 95 &4 79.5 S 3 q 5 (=) 9.5

puT>) 25 40 7.5 = 1 2 g 7 7.5

62 25 b 29.5 2 4 3 10 11 10.%

70 14 15 14.5 2 4 3 12 15 13.5
77 7 it Q - - - 12 15 13.5

a4 2 7 4.5 - - - 12 15 13.5

91 2 7 4.5 - - - 12 15 13.5

78 1 4 2.5 - - - 12 15 13.5

105 - 3 1.5 - - - 12 15 13.5
112 - 2 1 - - - 12 13 13.5




Table (18) Periodic cercarial output per stimulant period
(530 m) of 1infected snatls exposed to various doses of
Schistosoma mansony eqQgs / ditch section

e e g
NO of cercarae
per soatl Range Mean

ova dose/saction

T, 000 9 - 174 a0
0, 000 16 ~- 197 156

100, OO0 1T - 217 2073
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Pilot Experiment No 3

DETERMINATION OF THE OPTIMAL NUMBER OF ECHINOSTOMA EGGS NEEDED
FOR EACH DITCH SECTION TO INDUCE HIGH RATE OF INFECTION IN

SNAILS.

Lommantsg

- The cumulative number of infected snalls increased with the
increase of Echinostoma eggs reaching a mean of 16 snails in the
case of 1,000,000 eggs / section (Table 19).

- This rasult gives indication that it is needed to increase the

number of introduced eggs /7 gection to about 5,000,000 to get

high rate snail infection in the intervention experiment.
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EFFICIENCY OF CERTAIN TOOLS (DIP NET, DRAG SCOOP  AND

HODIFIED EKMAN GRAB) IN SNAIL SAHPLING FROM THE DITCHES

Commantn

- A thorough comparisgson of the aefficlency of the three sampling
tools ig pregsent in tables 20 and 21

-~ The dip nat appears to ba tha easieat tool for snaill sampiling.
[ts main advantapge in comparison to other tools is the short
tima required to obtain a sample. This period is about 20 % the
time taken by the drag scoop and 92 the time of Ekman grab to
gat o zmample,

- The drag scoop 19 tha bast tool to get the greatest number of
snails  per dip and compariug zhe recovery rate of snails, frrom
various populatioa denalitieg, it proved to be the most efficlent
tn raprogantiog the raal donsgsity.

~ From the age - astructure, it is posslible to estimate many
important oarameters as reproduction and mortality rates. So,
data can be made nuch more valuable by determining the age -
structure of tha population. Table (21) shows the efflciency of
the three toolsg in representing all gize - groups of the
population. The present results indicate that no tools tested
here provida tha same proportion of different size - groups as
the real size astructure of the population, except the Ekman grab
in the case of 4000 snails / section (the hirhest daenvity). But

generally, the size strucuvures of populations collected by the 3



tools are not bad and are not far away from the raal structre of

population.

- In evaluation the efficieoncy of tha 3 tools, mean recovery rate
or U.4' with 952 confidence »f + 0.089 waas found faor both the
drag 3scoop and Ekman grab., While this rata for dip net was only

0.29 with confidance of + 0.27,



Table (20)

modified Fkman grab)

Efficiency of certain tools
1n snails sampling from the ditches.

(dip net,

dr aqg

scaop and

Snail Collecting tool Dip net Drag scoop Ekman grab
density - e
Mean S.d Mean S.d Mean S.d
Number of dips 40 40 24
1000/ditch [No. of snails/dip .3 6.3 5.1 S 3.2 2.8
(222/cu.m) No. of snails ‘cu.m 58.941 59.18| 92.4 98.79| 88.981 67.465
Time/dip (sec.) 9.4 7.2 61.4 12.2 {156 72.10
Time/cu.m (min) 2.8 1.281 18.27 4.64| 70.3 24,16
No. of snails/cu.m/min. 22.8 23.69 4.6 4.44 1.26 0.89
Recovery rate to popul -
ation tested.%. 26.5 41.6 40,08
2000/ditch [No. of snails/dip ?.9 10 12.2 10.6 8.3 7.1
(444/cu.m) No. of snails Zcu.m 178.13]199.28|217.8 |204.67|224.1 |234.07
Time/dip (sec.) 14.4 2.7 84.7 1.7 |176.8 98.3
Mime/cu.m (min) .29 4.17) 25.2 7.27) 79.6 952.33
No. of <snatls/cu.m/min. 8.4 25.27 8.2 b.78 3.3 3.17
Recovery rate to popul -
ation tested.%. 40,1 a9 50.4
4000/dirtch [No. of smails/dip 10 9.7 17.5 12.8 10.8 10.7
(888/cu.m) |No. of usnails /cu.m 179.02]178.469|314 283,46 |293.9 |350.3
Time/dip (sec.) 22.7 3.8B1| 92.6 21.3 |181.7 87.2
ime/cu.m (min) &.77 0.94y 27.597 8.45] 81.87] 31.47
No. of snails/cu.m/min.| 26 25.48) 10.96 7.23 3.25] 2.45
Recovery rate to popul -
ation tested.%. 20.2 35.4 33.1
Mean recovery rate to 29 % 42 L 41.2 %

population tested




Table (21) Efficiency of the sampling tools in representing si:e
structure of the snail population.

Snails density / ditch

Tools 1000 2000 4000
Size groups of snails x
Gmall | Med. |lLarge|Small| Med. |lL.arge|Small| Med.|lLarge
Original ratios of
different sice 5 70 25 S] 68 25 =] 68 25
groups (%4)
Recovered ratios of ditferent size groups.%.
Dip net 13 L0 27 21 &2 17 13 77 10 |
brag Scoop 1S 68 17 18 64 18 7 83 10
Elman grab 27 T 24 20 56 24 7 &9 28
¥ Small gp. : 2 4 mm shell diameter
Medium gp. : 4 ? mm shell diameter
lLarge gp. 9 13 mm shell diameter



I'ig (18) Diagramatic
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drawing [or the modified Ekman grab
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EFFECT OF MIRACIDIAL DOSE AND HABITAT YOLUME ON INFECTION OF

BIOMPHALARIA ALXANDRINA WITH SCHISTOSOMA MANSQON]

- To detect tha proper miracidial dose needed for getting a
suitable rate of infaction in B. alexandrinag with §. mansoni in
the ditches, it wWas necessary toc carry out some laboratory
experiments for the effect of water volume and miracidial and
snail densities on infection,

= In this e«periment, four different volumes of water were used;
4,8,20¢ p,ad 99 litres, Three miracidial densities were testeaed
narmaly 100, 3500 and 1000/l. of water volume. In all cases the
Bnail densasijicy wag 10 /L.

- The number of gurviving snails at first shedding and the number
of infected anails relative to surviving ones were determined.
Results are summerized in table 22 and Fig. '6.

- It appears from these rasults that infection rate of snajils
decraeases markedly with increase in habitat volume and with
decrease of miracidial density. Ten fold increase of habitat
volume gave rise L0 about 1/40, 1/17 and 1/5 of the infection
rate with miracidial / snail densities of 10, 50 and 100,

respoctively,
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Fig. (16). Effect of mirccidial dozo and velumo of

water on infact,on of diompnaiaria

alexandrina with Schiatagoma mnnsoni .
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Plate

Plate

Plate

Plate

Plate

Plate

Plate

1)

2)

(4)

(5)

(6)

(7)

Appendix of Photographic Plates

Experimental area showing field lab and underground

water.

Experimental araea showing the woocden sunshade of the
dlitches, main feeding channel and water‘nlet to a

ditch covered with a sleve.

Ditch partitiong with windows openead, cages
containing osnaila and foam plates for sampling of

snailas ogg masges.

Snail sampling with the drag scoop and modified

Ekman grab.

Exploslon of algae and aquatic vegetation.

Setting the "Ryan" thermcgraph apparatus and measuring

of wataer pH.

Natural hablitats from which Bicmphalarjia snalls

wara collected.
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USAID PROGRAM IN SCIENCE AND TECHNOLOGY COOPERATION

Report on the Visit of Dr. E. Malek
to Research Project No. 936-5542
Calro, Egypt

Duration of the vigit: 14 May - 27 May 1987

The project lnvolves the testing of Echinostoma revolutum (=E. llel)
agalnst Schistosoma mansoni under simulated and natural fleld conditions, It
has two phases: the preparation plase which lasts for one year, and the
Intervention and evaluation phase which is projected for two additjonal years.

The visit colncided with the beginning of the preparation phase and ihe
following aclivities were carried out,

1. Visit to the experimental ares

The experimental area is at ahout 2§ kilometers north of Cairo and
had been constructed {n a research farm belonging to the Theodor Bilharz
Research Institute.

The experimental area was deseribed in the grant proposal. Eight
of the 18 parallel ditches will be used in the project. All ditches are
already divided by partitions Into 3 sectiong each. Instead of the
experimental ditches being supplied with Nile water from a maln
frrigation canal underground water will be used. A pump has already
beer installed shortly before the visit, and underground water g being
used,

Also during the vistt laborers were In the process of installing
shades for the ditches. This steel and wood shading {s much higher than

the previous straw shading which was described In the grant proposal.,



2. Discusslons of Ongoing Work:
Discussions were held with Drs. Yousif, Roushdy, El Emam. and
Twet Lk concerning the ongoing work with respect to the project. These
discussions ‘nvolved the maintenance of the life cycle of Schistosoma
monsoni and the maximum numbers of eges which will become available for
the experiments: the maintenance of the life cycle of Echinestoma liei

and the maximum numbers of eggs which can be obtained; the collectlion of
Biomphalaiia alexandrina snalls from field sources and their sorting out
by size and the examination of snails for thelr natural infections.

[t seems that alf laboratory procedures are very satisfactory and
will ensure the provision of e¢pEs of S. mansoni, eggs of E. liei and
snails In numbers larpe enough to be used in the experlmental work.

3. Disnussions of Studies for the Coming Year.

For the coming vear some experiments wlli be conducted to cbtaln
basic information for the second phase of the project. Among these
experiments are those to determine the optimal snall numbers to Le
introduced in each of the 3 sections of the ditches e.g. 1000, 2000 or
1060; to determine the optimal number of schistosome epggs to produce a
moderate rate of Infectlon in the snalls and to determlne the optimal
number of echinostome egEs needed to produce a high rate of infection in
the snails.

4. Lecture Delivered:

A 2-hour lecture was dellvered to the Malacology Section of the
Theodor Bllharz Research Instltute. The lecture covered various aspects
of malacology as well as blolegical control in general in particular the
research project l.e. the Intramolluscan intertrematode competition and

predation.



5.

Indtviduals Visited in Connection with the Project

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Mr.

Dr.

Fouad Yousif, Project Principal Investigator

Theodor Bilharz Research Institute (TBRI)

Ahmed El -Garem,

Director TBRI

Mohamed El Eman, TBRI

Mapgdy Twelflk (Aln Shams University)

Menriet Zaki Roushdy. TBRI

Nawal Haroun, T

Lawrence Irwin,

BRI

u.s.

Agency for International Devejopment (USAID)

Director, Science and Technology Office

Shereef Areef,

USALID



USAID PRdGRAM IN SCIENCE AND TECHNOLOGY COOPERATION

Report on the visit of Dr. Fouad Yousif to USA

throud™ the Research Project No. 936 - 5542

Duration of the visit @ 29 July - 27 August 1987

The: program of the viait included

1-

Dept. of Tropical Medicine, Tulane University, New Orleans
{(Prof. Dr. timile Malek, the American Collaborator in the
Project) trom 30 July - 14 Auqust: During this period,
there wan an opportunity for visiting the laboratory of
Hedical Malacology of Prof. Malek and for discussing

the progress of the project and the problems encountered.
Meanwhile a thorough review of the literature was made as
well as photacopying of many interesiing papers. Moreover,
a type of sieve, glass microfibre filters and two books
with relevant contents to the project were purchased.
Catalngues for materials and equipment were consulted.
Nets to be used 1n the experimental area at Quanater,

Fgypt were purchased.

A special seminar was presented to the Faculty and
students at the Department of [ropical Medicine, Tulane
llniversity,  The seminar covered various asperts of the
reararch project and during the seminar there was exchange
of views and ideas about progress of the project and

problems  encountered in the field.

Dept. OF ypidemtoloqgy, University of California, San

Francisco (Dr. Lie and Br. Heyneman) (15 - 19 Auqust)

During this period there was an opportunity to make
a long meeting with Dr. Lie and Dr. Heyneman, to discuss
with them various aspects of the research project and to

exchange views,



Or. Lie and Dr. Heyneman have a previous long exper-
itence with testing Cehinostoma spp in the field, therefore
their comnents and itdeas were very costroctive and aof
practical help. | had the chance to review tne lLibrary of
the Deptartment and to get many reprints and photocopies

of 1nteresting putheatvong from Dr. Heyneman,

Dept, of dmmunology A Infections Diseases, Johne Hopking
Hnversity, Balt inore and USAID (Washington 0.C.3 (20 -

24 Auqust)

During  this period there was an opportunity to meet
Oc. Clive Shift in hig office in USAID Washington and also
to vinit his Departnent in the Johns Hopkins University,
Battimore, to discuss eath ham problems met with 1n the
semifeld experiments, especially the problem of alqgae
explosron, ditficuities of sampling with the grabg Dr.
S fr Kindly provided me with some ideas for the control
of algae and for «snatl sampling under the conditions of the

praject.

Universily of Lowell @ Centre for Tropical Diseases,

Lowell (2% - 27 Auqust, B7)

During this visit there was an opportuily to visit the

laboratories ot this centre, to meet Prof. Dr. John

Broce and his coworkers especially Dr. Liang axd lo study the

techmiquea Tor laboratary cultivabion of schistosme vector
snails and maintenance of the life cycles of different sSpp.

0f Sehistosoma on a large scala



