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susceptible to infectien in only wne area. [lherefore, for each (eo-
grpahical ares the life oyols in all suscepltible vecters nueds to be
established, Thic is éch-)J 3 wecnoeds 1)} examining wild snails

for cercatiae, 2) anfectin- snalls in the lsboratory to show suscent-

ibilitv and 3} Infeeting <nisals with melacysts rrom these infected
-

ta)

shajils.

The latter step is necessary since a gymnocephaius cercariae is &
morvhological tyome onlyv. Specific pathoguen ivco . ificaticen is not
rossinle. In 3angladesh 3 vathogens are .ndemic in which gymnocephalus
type of cercariae are greadrt. lhese are Fuzciolopsis buski, Fasciola
hepatica and Fasciola gigantica. All 3 of these trematodes have a
gymnocephalus cercarias which canrot be differentiated by rresert

- - +C)
methods. Fortunately, the rneil types arpesr nothcverlap.

Maadows infected with Fuscliola hepatica cen be surveyed by feeding
14
grass to guinea pigs. Siedaer cechnigques have not baen tried as a

survey method for F.busxi nfection, The rakbit is a susceptiblw

laboratory host anlmal for ¥.buskl infeciion.

In the past few months the following data has besn obtained by the

investigators invelved in this project.

1. Snails of hirpeutis spacies have been found in poth the endemic
and non-endemic areaxs. ippeutlis wmbilicellis is a known snail
vector for Fasciolioosis buski. In additien, 3 hippeutis
vmpilicalis snells From the endemic region havebeen found to be
infected with s gymnocephalus tyne cercar iae.

2. water plants such as shapla {water lily} are present in endemic
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and non-endemic regions Llke Meheran. Historlcally, it was found
that shapla, although cooked by older pecple, 1s saten raw by

cling the skhin of the stem by the teeth

Florwer P .

childroen, usuull{ fieg
or Biting into old

3. 'The pig, although mresen-, is relatively rare and is mainly limited
to Harijan or Christian villoges. It has not been found near
either of twe villages wnich are hyperendemie for Fugrlolup 5.5
pusiki. Thus a man te mizh cycle 1s assumed.

Ratlionale: The uwnderstanding of the life cycle is essential to trematode

control. Since there is a high degree of host specificity in trem-

atodes for thelr snail intermediates, Susceptihility to infection

varies not only with cifferent species but alsc with the same species

in different geographical areas.

Therefore, the following 3 methods will be used to show proof of
invelvement. 3Specimens collected in the endemic and non-endemic region
will be examined for gymnocephalus cercarise. The base line iInfection
with non-human gymneocerhalus cercariae will be provided by the none
endemic reglon. Further establishment of the susceptible species will
be by infection of snails in the laboratory derived from both endemic
and non-endemic reqions. 71 the snails from the non-endemic region
can pe infected this will provide considerable evidence that conditions

are suitable for the introduction of F.buski infections.

Agseszsment of the intensity of infection in one area may be possible
by feeding plants contaminated with metacysts to rabbits. This would
provide a cimple survey method if found sensitive. Plants from a

non-endemic region will act as a negative control.
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SPECIPTC ATMS

1) Zatablishment of the znail intermediates of FP.lagkl in Bangladesh,
2} Suitablility of areas for introduction of F.buski.
3} Seasonal changes in snail dwnsity and infectivity with F.busgki.

Metacyst identifscet.on ard use of animal feeding studies to

&~
o’

survey an endemic F.buskl fooud.

METHCDS CF PROCZDURL
Two areas will be sampled. One an area known to be endemic for Fonuski
TS,
infection and the other will be an ares in which prior studies in young
children have revealed no infection with F.buski. A non-enderic region
will serve as a contrel in which to compare the dynamics of planorbidae
snails only. These snails will be compared for infectivity, rumbers
and species present. In a non-endemic 1cqion three tanks will be studied,
Cne tark is s bathing tank with relatively slight vegetation around the
edges,. Another fank Lls 2 latrine tank which floods cut to the main
canal and is neavily filled with water hvacinth and into which several
iatrines directly send their afflusnt, The last tank iz a der alict
woter hyacinth €illea vark anigh is used primarily for clothes washing.
In the endemic area, three L.rks yravicusly shown to have plancrbidae
snails present will Lo .o os d evary two months. These three tanks
consist of 1) a bathing zank, ?) a latrine tank which during monsocon
time consolidates with sewveoral orher tank:s and 3) a portion of flooded
paddy fleld where shaple is found growing. Specifically, the stems of
the shapls plant will be checked for the presence of snails. %his is
becausa 1t nas been noted tnat erncystment takes place relatively close

to the area in which the snwil is present when releasing its cercariae.
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Celiform counts will be determined on these tanks every two months,
There will be an attempt to related fecal contaminetion with infect
ivity rate and snail populstion clanges. Snall density will be

performed by a man hour count of siwils. Each tark will have two counts

£ 15 minates eachs The number of snails counted in this period of time

O

will be identified and then studied for cercarial infection by crushing.

The type of tercarise will Le described and then fixed for furcther

identification. Sipse it acoecrs thet cercard | encystation will occur

~t
J

on essential 'y any form of oot surface, onl those plants in which
either a) snails are abuncent such as water hyacinth or edible by man
will be tested. Testing wit ie performed by two wmethods., Samples from
study tanks will be pul inte plastic with sufficient moisture to prevent
dessication. They then will be studied under disecting microscope and
structures thought tec be wetacysts excmined and given to rabbits ar vigse
b) a more indirect methcd iz based on studies performed with F.hepatics |
in guinea pigs. Here, samples of shapla, shingara and water hyacinth
will be fed to a susceptiliie host. In this case most likely rabbit.
Animals will subsequently he examined for the presence of trematode
infectlion 90 days following infection. The lowest infective dose which
can be detected by this method will be established by using plants on
vihich a known number of meticvits have been deposited in the laboratory.
These studies will continue svery two months until Cctober 1978.
Logistics ~ In the pre-ponsoon sampling there was less than a 5% infection
rate of planorbidae snails. Assuning that 20% of planorbidae snails
during monsoon will be infecteld with cercariae we will need to examine

100 snails per 2 months to eztanliish a difference in the seasonal pre-



valence of snails infected with Fasciolopsis buski.

Life Cycle Studies: At Lresend, establishment of the life cycles and

‘hie to P.buski infection in Hangladesh is still unknown.

We have succeeded in este®lishing cclonies of £ types of planorbidae

snails in the aguarium. Cloan snails deriwved from eggs are now avall-
able from one of these. .In addjtion, clean snails of Lymnea rubingnosa
are alsp available for infection. Eggs for miracidium production will
be obtained from flukes which are immadiately dissected to isolate large
numbers of infective egan Flukes will @eme from patients treated with
an appropriate anti-buskl agent or passed spontaneously. Egas will be
incubated in distilled ster for 4 weeks. At the time they are seen to
be mature they will he placed in beakers with 10 to 20 snails. Approx-
imately a 10:1 ratio of wmiracidium of F.buski to each snail species will
be maintained. Miracidium infection will be observed through a disecting

microscope. Snails after 14 days and weekly thereafter, will be tested

for cercarial release by exposure to a strong light for 3 hours. The

cercariae, if prasent, will be allowed toc exist on the side of the glass
or on a clean underws £ 58 or water hyacinth leaf. Metacysts

will then be collected and fed in varying dosages to the rabl bitse

SIGNIFICANCE

This will provide dota esgentisl for future survey work and control pro-

(GrAMS .

FACILITIES ReEQUIRED

Animal resources - 30 rautits will be ntilized to establish metacyst
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1) Title: Life-Cycle of F.buski

2) Principal Investigator: Nobect H. Gilan, M.D,

3) Starting Date: September 1977

4) Completion Date: October 13578

5} Total Direct Cost: 45 458

6) Abstract Summary: (250 words or less)

F.buski is endemic in Bangladesh. Life cycles' studies are necessary
to delineate the intermedizte snail host vector. Susceptibility of snail
hosts to infection with F.buski miracidium from both endemic and non-endemic

regions will establish area susceptibility.

Seasonal snail dynemics and natural infection with cercariae of F.buski
will be determined. Metacysts will be used to infect rabbits to establish
the dose necessary to procduce infection. Plants given by weight will be

fed to rabblts tec survey a given area for metacysts.
7} Reviews: (leave blank)

a} Research Involving Human Subjects:

b} Research Committee:

¢) Director:

d) BMRC:

e) Controller/aAdministrator:




SECTION I3 « HesbARCH fLARN

INTRODUCTIUN
Va ijec&igg: Whether conditions are suitable for F.buski in none

endemic regions of Bangl:idesh.
Background: Fascieclopsis buski, the large intestinal fluke was
discovered in 1843 by Busk in a Leascar sailor in London. The pars-
site, besides occurring in man, is present in pigs. The chief
endemic area has been in the Kwangtung and Chekiang Provinces of
China. It has alsc been found in Indochina, Thailand, Malaya,
Indonesia, Formosa and India (Bihar). The fluke inhabits the small
intestine usually the duodenum where it attaches itself to the
rnucosa by a vent-al sucker. Tt may also be found in the stomach or
in the laige intestine, The life cycle described in man bf Barlow
1,2
in 1925 is as follows:
The eqq after a week to two weeks in water hatches into a miracidium.
The miracidium swims actively and usually infects a suitable snail
nost within two hours. Tnere are three types of snails which can be
gefinitely
infected, two of which {hipreutis and Gyralus) are/present in Bangla-

desh {(personal observa.isnl. sSyonocephalus cercarise develop in the

I

.’,,
snail within a month. nes=e are released from the snail and swim to

a nearby water plant st which point they encyst. Metecysts are
ingested when the water plants (such as water chestnut and water
caltrop) is eaten or the skin peeled by mouth. The adult fluke will
hen develop within the duodenum or upper jejumum of the human or

2
animal host z2fter a pericvo of a month or more.

Metacysts arpear to ati.uch non-specifically to any plant which they

are near. BEdible plants therefore are suitable vectors only because
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infection of planis. I additior. 16 rabbits per documented infected

species of snails will be utilized for metacyst identification. Dosage

1

of metacyst necessacy for iLnfection will recu.re 36 rabbits.

Major lecistical stppart will be #-10 two day trips to Meheran for
/ '

o R e T
pericdic surveillince ang 8-10 car trips te and from the

i ——

ndemic village

(323

gite,

Fravel -~ oné 4 day ‘rin to Calcutta will be made to review literature on

F.buski by .. Rutherford.

Ea

vater Studies - fecal counks will be nade oy B. Spira at 2 monthly inter-

vals from the study tanks.

COLLABURAZIVE ARRAMGEN D

Collaboration is with ¥r H. Rahman, M.2c. and Elizabeth Rutherford, B.Sc.



(e

< ®

8e

10,

BIBLIOGRAPHY

Belding, De  Textbook of Parasitology. Appleton N.Y., 1965 16716

Barlow, C.He The liTe cycle of the human intestinal fluke Fasciolonsis

buski (Lankester}. Aer. e Hyde Fonogs Ser, 4:1-98, 1925

Nakacawa, K. The developn b of Fasciolopsis buski (Lankester)

Je Parasitology 831247, 1925

Lo, Chin Tsong. 1967 Life nistory of the snmail, Saegmentina hemlsphaenla

{(Benson) and its experimental infection with Fasciolopsis buski

infection in Thajiland. Tv, Roy, Soc. Trop. Med. £3:470-478

Buckley, J«J.Cy Obszervations on Gastrodiscoides hominis and Fasciolopsis

buski in Azsanm. ;.'bf Helminthology 17:1-12, 1939

-

Cross, J.He. Fasciolopsis in South-EBast Asis and the Far East: A review.

S. E. asian Conference Trop. Med., and Hyge pl177, 1568

Kuntz, R.E. Intestinal protozoa and helminths in school children of Dacca -

Bast Pakistan, Amer. J. Trop. Med. & Hyg. 9:168, 1960

Ahmed, 5. and Isiam, 5. Fasciolopsis in Narayangani. B 0 e S B e

Muttalib, M.A. & lziam, N, Fasciolopsis buski in Bangladesh - A pilot
. g

study. J. Trop. Med. & Hyg. 137, 1975

¥alik, E.A. & Cheng, T.C. Medical and Economic Malacology. Academic

Press  p9, 1974

Moose, J.We & Williams, J. Susceptibilityv of teographical Races of
s Y G &)



k2]
N
£l

Cncomelania Formosana to Infection with fman Strains of 5. Japmicun.

406t Med. Laboratory Ressarch Repert

1Ze S8nail Control in the Prewvention of Bilharziasis. W.H.0s Gereva 1965, pld

135 Ipid. plBY

14, Ross, J:Gs & Hagan, J.0. A Biclogical Techningue 0 Assesy Numbers of Fascicla

hepatica meltacercarice on Pastures. J. of Hel, 40:375-378, 1966



Ga

PEASONNEL SERVICES

Nane

B

e Gflman

o)

EO8LE LG

e e = T S bt

Frincine

Investigator

e Rutherford
i« Rahnan
Division of

Livestock

Br Se ARZ1Z
HE 0 . STire

L Mahgond

Hr Kaddas

One field assistant

Urie animal house
asuistant

Une bacteriology

sarch technician

o )
e

SUEPLIES AND MATERIALS

Adguariums
Rabhits

Snail supplies
Stencils

Misc.

- LT T = o]
Balgu LML
o bl o

ATTENT HOSPYTALIZATION

&

Voluntesr V30

N/AA

sar
~

5%
5%
5%
10%

10%

Arnual Salary

Project Requirements

Talka Delliars

$ 33,000

Tk .18, 000

Tk.10,010
$ 32,750
Tk .20, 000
Tk.20,000
Tk. 6,000
Tk. 8,000

Tk.14,000

Total

Sub-Total:

e

1,650

1,638

3,288

R

11,500

b et b

1,500



bt S

Tty

s
e
H

CUTPATIENT MAA

R S e L

CRly TRANSPORT

(S fiad
it :..-5313.

ERINTING AND REPRODUCTION

Aerox

Other

CONTRACTUAL S=RVICES

UCTTON

GONSTRA

e

Sub-~Total:

1,000

2,000

§00

Ho0

3,000

800




ASDTIRACY SUMMARY

s

Fobuski ‘ig endemic in Bangladesh. Life cycles' studies are necessary to

delineste the intermediate spail host vector, Susceptibility of snail hosts

ko infection with F.buski nirscidium frem both arademic and non-endemic

regions will establish ares sugceptibility,

1

Seasonal snail dynamics and natural infection with cercariae of F.buski

fere

will be determined. MNetacvets will be used te infect rabbits to establish
the dose necessary to producs infection. Plants given by weight will be

fed to rabbits to survey @ niven area for metacysts.



