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Title: F. Buski » ;7;2

Principle Investigator: R. Gilman.

Starting Date: July 1, 1877

Completion Date: Septembor 1, 1868

Total Direct Cost: .20330

Abstract Summary:

This study will examine the life cycle and environnment
neckssary for Fasciolopsis buski, Patients infected with

F. buski will have symptoms recorded, be examined and the
number of worms expelled determined. Village epidemiologic
studies on growth and infection with F. buski will continue.
Usihg the indirect flourescent antibedy test studies on

F. buski seroéépidemiology will be nerformed. Infection of
rabbits with metacysts will be performed. Rabbits developing

F. buski infection will have pathological studies.

Reviews: {Leave blank)

a) Research Involving Human Subjects:

b) Research Committee:

¢) Director:

d) BMRC:

e) Controller/Administrator:
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SECTION 11 - LRESEARCH PLAN

INTRODUCT ION

1,

ijectiye:: The objective of this study 1s to
understandhthe role of F. buski in growth refatééiion
and clinical symptems. Also the life cycle sfri.
buski in Rangladesh will be elucidated.

¥

Background: Fasciolovosis buski, the large inteéstinal

fluke was discovered in 1843 by Busk in a Ldscaft

S

sailor in Londen. The parasite besides occtiring in

man is present in pigs. The chief endemic area ﬁas
been in the Kwangtung and Chekiang Provinces of China.
It has also béen feund in the Indochina, Thailand,
HMalaya, Indonésiay Formosa and India (Bihafj. The
fluke inhabits the small intestine usually-the.dhodenum.g
where it attaches itself to the mucosa by a ventral
sucker. It may also he found in the stomach or in the
Targe intestine. The 1ife cycle described in man by
Barlow in 1925 is as foilows |

The egg after a week to two weeks in water hatéﬂes

into a miracidium. fhe miracidium swims acdtively and
usually infects a suitable Snaii host wiihin twd hours..
There are three tyves of snails which can be infected

two of which (Segmentina and Gyralus) are probably
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present in Bangiadesh (personal observation),
Cercariae dsvelop in the infected snail within

a month. These are released from the snail and swim
to a nearby water plant at which point they encyst.
Metacysts are ingssted when the water plants (such
as water chestnut or water caltrop) is eaten or the
skin peﬁied by mouth. The adult fluke will then
develop within the duodenwm or upper jejunum of

the human or animal host, GFost studies on
symptomatology of fasciolopsis buski were done prior
to 1953 and the symptoms described usually are those
of abdomiral disconfort, naussa, mzlebsorption type
stools and with heavier infection edema and anasarca.
This description would also fit that of Kwasalorkor
and it is not at all sure whether or not the early
description of the symptoms of hesavy Fasciolopsis
buski infection is not just a description of children
who have kwashiorkeor. In patients with heavy infection,
leukocytosis and eosinophilia age also described.
Intestinal changes associated with flukes consist of
iocalized foci of inflammation cccuring at the site

of attachmeht in the duodenum and uprer small intestine.
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Lesions develop involving the capillarizs of the intestinal
wall and producing hemorrhage or szbscesses with infiltration -
of small round celis and eosinophils. - In addition there may

. 1,2
be an excess socretion of mucus.

In Bangladesh there is a unique situation in which there is

a small,well circumscribed andemic zone of Pasciolopsis

buski. There appears to be no animal reservoir host as the
pig, the usual animal hest in other countries is not presernt
in these areas. This is the only geographical area described
in the literature in which the pig is not intimately associated
with the Fasciolopsis buski life cycle. Prevalence rates of
A% have been found in one villiage located east of Dacca.

The effect of F.buski infestations cn the health of the host
is controversial. It would appear from Plautt's studies in
Thailand that light infection may have little effect on the
nutritional status of Thai children. Plautt found no diff-
erences in the nutritional state between two matched groups

of children where the only difference was the presence of
F.buski infections.® He did net report on the intensity of
infection. Early studies with heavily infected patients (i.e.
above three hundred fluke; per patient) have reported symptoms:
of diarrhea, anasarca, edema, asthenia eventualiy causing

2 . ; .
death. These studies are based mainly on single case reports
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and controlled observations are not available. It would appear
that similar to hookworm and trichuris infestation, Fasciolopsis
buski infestatlion may produce symptoms if a high worm burdgn is
present., We have had children with mild symptoms and over 200
worms evacuated. We have; however, also seen children with over
500 worms who had hypo-proteinemia and edema. No studies on the
relationship between worm burden and intestinal protein loss are
available. Helminthic prévalence figures are cften misleading
since symptoms appear to éofrelate more directly with the in-
tensity and duraticn of worm infectiocn. Mo study examining the
intensity of infection in relationship to nutriticnal parameters
has been performed, In addition, the life cyele of F.buski in
Bangladesh has not been described. Knowledge of snail dynamics

and plant life presc:nt in Bangladesh is at best scanty.

The epidemiclogy of F.buski is at best in its early stades and
would be helped by the dewvalopment of & serolegical test.
Manning has reported the presence of complement fixation antie-

body against F.buski in patients infectad with this fluke.

#

Serocepidemiological studies in populations infected with Fascio-
lopsis buski have not been performed previcusly. The mechanism

by which the fluke produced intestinal disease have not been well



B

3%

"
(¥ ]
L 2]

defined and pathelogical studies are extremely limited. Through
the establishﬁént.cf the F.buski life cycle, it may be possible
to infact rabbits with F.buski, Rabbits could theﬁ be examined
for pathologidal effects produced by this parasite.

Rationale: Fibuski may beceme nore widespread. This would

IR,

prove possible if it is a raecently introduced inféetion. or
dependent.-iﬁ the absenco of & reservoir host, qﬁ a cdense pop-
ulation. It$ éycle and effucts on the human hdééltherefore are
important frém both a4 preventative z2s well as a‘Eﬁ:ative viewpoint.
In additicn Fbuski dees not have an invasive Eiésue cycle (lunéi
skin or liveé)lbut directly attaches to the smail intéstine;

This wmakes i£ an interesting model, cne which could be ﬁéed to

study the 1dcdl immune response to parasitic infection ahd immuhe

[ .
expulsion ¢f the parasite.

SPECIFIC AIMS

This protocol will be divided ihto the followirg areas: 1) life

cycle and envifdnmental studies 2) village studies 37 ¢linical

treatment studies 4) development of methods for sero-epidéemiology

and 5) pathological studies.

Specific Questiofis

A.

Environmeht and Life Cycle

1. TIs the witer the same at infected 2nd uninfected site?
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5. Are the snails the same and do they also have equal
abilities te acguire infeckion?

3, Are the plants different? Do they have netacysts?

4. Which snails cin be infacted by F.ouski?
Seascn and change in numbers =nd percent infecticn.

Village Studies

1. Does heawvy buskl infecticn c:use retzrdation of growth?

2 Is infeckicn season~ily acaulred?

3, Is there an ipcrease in othaer protozoal parasites or
anterapithogenic Bacterd: ascocinted with heavy F.buski
infecticn c.umared to less infected controlse

4. Ts Mehoran zruly » non-infectad village?

Hospital Studies

1. Relatiun of worm looad te MiF counts.

2. Small intestinal X-ray chaigas.

3. Is there protein loss?

de. Small bowel pathologye. . .
Sero~epidemiology”

1. Presonce of antibedy in patients with F.buski.

2. Correlation with intensity of infections.

3. Antibody specificity.

Pathology -~ Intestinzl changes in humans and in rabbits during

F.buski infection -~ variables — intensity of infection and in
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rabbits' duration of infection.

METHODS OF PR{X..DURE

Eﬁvironment and Life Cyclie - This portion of the sthdy is ﬁndef
the directicn of Mr H. Rahman and Le Rutherford of the Livestock
Hesearch Institute of the Bangladesh Government and Dr Rk, Gilman
and Dr S. Azir of CRL, UWhy does the regien east of Dacca havé a
high endemichfoci where oo prelininary observaticn has shown a
geographically simdlar oress such 26 Meherzn in Matlab appeafts to
have no Fasciﬁlopsis waski infection? Possible differences in
thesz twe areas ¢oild be the snall hest, the type of plant

present or‘physical changes in the water. Preliminary obsef06£ioﬁs
appear to show little differcrce in snail tyme or the majority

of water plantg known to he significant in F.buski transmission.
The plant shapla~root and stem is eaten uncooked in both areas.
Although it is.ﬁot known for 3angladesh it would appear reasonable

to consider that the majority of infection occurs in late mcnsoon

or immediately postemonsoon.

Two areas will be sampled: one will be an area knownftd be
endenic for F.buski infection, ather will be an area in whicﬁ
prior preliminary studies in young children have revealed no in-
fection with Fsbuski. The non—endemic region will serve as a
control in which to compare the dynamics of infected Yersus non-

infected snails. Snail density, identity and percent infected



L]

1 B =

with cercariae will be determined four times a year with sampliﬁg
from at least ten different tanks in cach area. The_pre—monsoén
sampling at the endemic village has just been completed and has
shown an infecticn rate in Planorbidae snails at less than 5%. /
e ’ .
Half the study has besen completed at iMeheran where snails of
Gyralus species (preobable snail identificaticn) hawve also besn
found. No infecticn was found in any of 208 snails of the
Planorbidae type examined from Meheran. Historically, it was
found that water caltrop, water chestnut and water lilies were
commicn in the endemic ares during the mensoson or post-monsoon
serson. Early rosults shew thot water 1ilics are present and
gaten raw in Meherone. Prolicinncy pre-nonscon water sampiing in
both study sreas showed little difference in coliform; ph ;ﬁ
turnidity determinstions. Tanks which have been previously sampled
will again be sampled in the jost-monsoon {September) season for
the fellowing pariametors:
1} Snail Density
a. This will be performed by 2 man hour count of

shnils. Enach tank will have two counts of 15

minutes each. The numpber of snails counted in

this period of time will be identified and then

studied for cercarial infection bf crushing.

The type of cercariae will be described and

then fixed for further identification.
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The infective form is a metacyst found on plants in the areas

where water caltrop, chestnut or lilies are found. Sampling will

be performed in a 3 yard square area over four quadrants of the

tank in August - October and December. All plants will be ident-
ified and each species identified frem a particular tank will

then be stored in the refrinerater for future metacyst identification.
Water from tanks in Meherzn and en endemic village will be sampled
every 3 months and the felloviing determ.nation made, coliform

counts, biclcgical dissolvedi oxygen, turbidity, ph, and if possible

calcium and chlerides.

These studies will continue every three months until Cctober of |
19748 in an atteapt to establish beth the seasonality, infection
rate and plant species necussary to produce an endemic region of
F.buski, In addition, 2 monthlv sampling of two tanks in the en-
demic village in which only planorbidae type snails will be studied
for cercarinl infection will be undertaken. In addition, a control
tank at Meheran will alsc be sampled at the same time. At present,
there is a less than 5% infection rate of planorbidae snailsj
assuming that 20% of plancrbidas snails during monsoon will be
infective with cercaviae. We will need to examine 100 snails per

2 months to establish a difference in the seasonal prevalence of

snails infected wifh F.buski.



10 =

2
Life cycle studies: At present it:is not known which snails are
susceptible to F.buski infection ir Bangladesh. Previous studies
have been relatively limited ir other parts of the world. Studies
on infecting grouns of clean sneils of six varieties wili be pers
formed. Snails classified »s Plancrbidee (Gyralus and Segmenéiha)
will be given first creference. 1In addition, endoplanorbis;
bithynia and lymnaca «will alse be infected. Approximately 50
clesn snails will be cxposed to a hundred miracidium of P.buski.
Miracicdiin will bs obtained Irom Fe5uski e oh%ained.from adult
Fhices. The eqss will be incubrted under distilled water for two
or three wesks. We rre assuning a sn2il infoction rate of_SO%n
Snails ~fter 14 days and weokly thereafior will be tested %of
cercarial releass by expoiurs

The corcarias if presept wii

the glass., Metanysts will then be collected and fed in varying
dosages tc rabbit=z, Rabbits have been shown to be another ahimal
host beside the pig in which the life cycle can precede to com-
pletion. It should he p&ssihle to find which species of shail

are able to become infectcd by and compiete the snail stage of
F.buski. The understanding of the life cycle of F.buskiTits snail
host, its environment and type of water plant in the environment
may provide us with » more compleate understandiﬁg of the means

necessary te eliminate this infection from Bangladesh.

&

B
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FACTLITIES REQUIRED

The Laboratory facilities required for this work will be
provided by the Livestock Research Institute except for
studies on metacyst infection of rebbits and plant ident-

ification.

Tn terms of CRL facilities - one refrigerator will be needed

for storage of plants for 2 period of appronimately 3 - 6 months .

Cne half of a Ravco will he utilisec.

Animal resources ~ 16 rabhits per document:d infected species
of snail will pe utilizced, Bight rabbits will be given, if
possible 150 motacysis and sacrificed ot &0 days and 90 dayse.
Major legistical support will be eignt two day trips to Meheran
for sach period of surveillance. Weekly car trips to and from

the endemic village for the next twelve months,.

COLLABORATIVE ARRANGEMENTS

Collaberation is with Mr H. Rahman, M.Sc and Elizabeth
Ruthecrford, B.Sc. Details of the budget will be provided in the

final budget of the whole project.



PART II

Field Studies

Preliﬁinary studies on 400 children in any =ndemic area have been
performed. Data is now being collated from these studies. Pre-
liminary studies show that one cgg per rerthiolate iodine

formalin (MIF) 2 mg swmear is ejquivalant te about 5 - 10 F.buski

flukess At present time analvsing data broker into single age

groups only we have nct cbhainat a significant correlation co=
efficient between buski ceunts and it or serum specific gravity,
We have now found a village area wnich is ruch more convenient_ﬁo
use, and a2fter an initlal sarvey, which will include census and
mapping, stocl will be cellaeched for parasites, using Formal ether,
MIF and PVA. Height, weight, capillary bleood for total protein
and buski antibody, miﬁarm circumference and skin fold will be
determined. OCnce MIP ccunts have bezn read we will divide the

qroup by egg count intensity and perform lonsitwiinal ‘studies.

As longitudinal studies ar: more sensitive we hope to show a 30%
differs=nce in growth rates of children with heavy infection com-
pared to those without heavy buski infection. Assuming that- only
S50% of the children with heavy buski infection will have a 10%
growth rate compared to S0% of the children without heavy buski
we will need 40 chilﬁren in each of the fcllowing three groups.
1) Children in each age group with an infection rate of over~
five eggs per 2 mg smear of F.buski (Group 1) will be studied.

Each chiid will be compared to children of the same age in the
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village who have either an infection rota of 1 thru 5 eggs per 2mg
smear (Group 2) cr no infection on 2 mg smear (Group 3). It is
expected that therc will be approximately 40-60 children who have
heavy infaction. The studies prrformed will be A 3 monthly. de-
terminaticn of height, weicht, midarm circunference and skin~fold
thicknezc. Stool exariracion will be performed using formal ether
concentration method, nothiol.te icdine formalin for ova counting
and rolyvinyl slcohel Tur grotoson Ldentificotion. Rectal swab,
will be direcily ;treeked ente MacContey 35 and XLD agar. The
presencs of enteroparhogonis bacteric will be determined by routine
measures. All oroups will hawve treatmept ith antepar at the end
of each blzeding sessicn. Vitaming wiil be supplied at each
measuring session. Spacific anti-buskl trostment will be withheld
for £&9 months. At the end of 5-9 months if no nutritional diff-
erences are found half the chiidren will be trested with F.buski
medicine hexyleecorcinal and the other half will be givén antepar.
The second clinical étudy will involve childrion from thé ages group
2=5, One hundéed and fifty children who have had two samples prior
to August 30th negative for the presence of F.buski by formal

ether exaninatisn will be includad in the study. One stool on
these children will be exzmined by formal ether examipnaticn every

two months to determine an age specific rate of F.buski acquisition

over a seasonal period of time. ThHis assumes that the majority
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of changes in stool positivity for F.buski will occur in the first -
quarter. This information should provide data correlating human
acquisition of infecticn with »lant and snail seasonality. A
prevalence studf of helminths utilizing 8 vear olds at Meheran
will be performed. Finger tip blood and stool will be collected
and processes as previously cescribzd. As this group has been
found t2 have the highest prevslence rates in studies from Bangla--
desh: if no F.buski is fuund we should be able to say F.buski
infection is probably non-exisicnt au Mehsran. We already have
data on the 0-4 vesrs oge grovss, which shows no F.buski in a
sample of over 100 children,

#
Finally studizs exsr:ining the border zcne of the endemic region

are planned, These studles will provide us two control wvillages.
One village with a prevalence rate of 20% ana the other a village
with no buski infection but a high degree of similarity to positive
villages. A separate protocol will be provided for these studies,
At present we do not know the correlaticn of serology with stool

prevalence of F.buskl.

The facilities for the field studies are the following. Initially

a vehicle will be needad daily for 2 months. Every three months

thereafter, daily vehicle transport to the endemic -..°



village will be required (for a period of 2-3 weeks). Hale
and female epidemiologiéts, £ir11 assistants trained in
antropométfic techniques will be requifed, the laboratory-,
technician who can draw -losA 37d one feéof&er_will be "
required. The ficid tcar will be under the direction of aﬁ__
unpaid voluntecr Josephine Harrison. Labdratory space - l
”épproximately 30 formal ather specimens can be examined bf oﬁe
technician per day. ﬁppTOX?ﬂHKEiY 12 ¥MIF snecimens can be
counted per day by, one techmician. ﬁpproxiﬁately 10 PYA
speciﬁens can be stained and examined by one technician per
day. PVA specimens will oniy be examinesa irf tae presencé GE
cysts 6r trophozoites are revsaled in the UIF or formal ether
spécimen. The 1nitis1 survey will take 2 months to céﬁﬁieﬁe
with Ewo £411 time tozchnicisns. The Longitudinal étddy wiil
také two tcchnicians approximately one mduth of &dch three months

full time for identificatior purposes. The acqui§ition rate

study will only be performzd with formal ether spécimens. Thus

P

this study will only require two weeks of two fuii time
technicians' time. Laberatory space required for these
examinations - it is hoped that the Public Health Services
Laboratory will be available for the year August to August.
Hospital resocurces will be described undér clinical treatment

program. Physica2l analysis for the lengitudinal study will
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consist of a student test for the differences per three-month

period in height and weight changes between the three groups. In
addition Chi Square analysis or Fisher's exact test will be used to
evaluate differences in number o= enteropathogens found in each
group. This study assumes that there will be less than a 10% change
tn the number of patients who change infectivity status. These
patients will be drorred from anaiysis. Analysis of seasonality
will ne performed using Chi Squzre test sin;e only‘prevalehce is
being established. Wo animal resources wili be required. " The only
major item of esuipment i3 2 irternctional scale (65 kgs); one
length stick aﬁd one pair of skin callpars. This study wiil be done

in collatoration with r Muttaliib of tas #angladesh Health

Association.



Group IXL ClinicélATreatment Studies - Patient recruited from
either the village for patient who have F.buski present on stool
examination, as an outpatient will be admitted to the CRL study ward.
The only reuuirement for admission will be the presence of buski

eggs on stool examination. The patient after treatment of any
primary cenditicn causing Jiarrhes such as: Shigellosis, Amebiasis
cr Cholera will after 2.3 censzcutive davs with soft stoels have
Methiclate Todine Formeaiin (MIF) cove counts performed. Xylose and

in a few cases pvlmonary breath tosts will be performed. Patient
will then »e fasted zad cither chlo?tetraethylene capsuiles or
hexylrazcorcinsl zapsules will oo givénn n purge with magnesium
sulphate will follow in fWo hours, Ali steels passed will be sieved
py having water run over fine netting and the flukKes and hookworms
expelled identified and counted. ALl patients will be hospitaiized
for at least three days aftar initisnl therapy and if complete
clearance has not ceccurrad will be given a second dose at the end of
four days. Assuming one week inpatient hospital stay and a total of
25 ﬁatients so treated will provide the cost. CBC differential count,
rectal swab will be done. Children over the age of 8 will have an
upber G.I. with fluroscopic visualization performed. We do not plan
on performing more than 10 of these X-ray procedures. Married girls
will not be included. Duodenal tubes maybe passed and barium injected
directly into the small bowel through the tube. Also, in cases with
heavy infestation, a swall bowal biopsy will be taken, fixed in

formal-saline, glu&araldehyde and another portion frozen. They will
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be described pathologically and immunoglobulin cclls identified.
Each patient will have an age-matched patient with giardia selected
as a controlo. These patients will have the same initial admission
studies performed and also have in scme cases a small bowel X-ray.

No small bowel bicpsiczs will be performed in these children.

Development of serologiczl method for sero-enidemiology of F.buski.
Devélopmental studies using fluke antigens and flourescent antibody
tests will be attempted to be developed at the Cholera Research
Laboratory. ‘the cnly previwus study cf sezology on this parasite

have used an extractsd antigen and a cemplement antibody test,

Fluke extract rasc beon used as an antigen for immunization of rabbits.
Sera from these ribbits give us a titer of 2500 against frozen fluke
secticris. Barly studies eppeor to shovy that infected humans also
produce aﬁtibody to fluke antigen. It is felt that flourescent anti- .
body test using cryostat secticns of F.bgski fluke may provide a good
method of establishing infection in the community. In addition, this
methéd may allow us to examine the reiationship between the intensity
of infection with F.buski and either the presence of antibody of its
titer. Sera tc be used Qill be frem patients at the Cholera Research
Laﬁoratory and patients from an endemic village where capillary

bioéd has been drawn. This sera are at present available at the CRLs
Sera will also need to be taken from the non-endemic area of Meheran
to establish that cross reaction with other parasites such as ascaris

trichuris and hookworm does not produce an antibody rise to this

parasite.
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Meﬁhod - Plukes obtained after tetrachlorethylene treatment will

be frozen and put into tissus ték and trimmed to a convenient sizeo
Five filcron secticns will be fixed f?r 15 minutes in acetone and then
put into a -70 freezer for storage. Sera from patients will be -
seridlly titered from 1-10 to 1-1240 using doubling dilutions. Slides
will be incuisted with the appropriate dilution. The slide will be
waéhed in phosphate buffer for a period of 10 minutes and a total of
thiree washes. After washing, clides will then be incubated wifh
Flustescence conjugated anti huiman gammiglobulin reagent. Cenéfoi;
wifi be run using sera taken from expotriotes newly arrived from éhé
United States, who have never travelled in arcas where the infécti&h
i8 eﬁdemic and serz from patients iiving in Meheran, a non-emdemic
région. One thousand samples of sera will be run for F.buski
antibody. The sera will come frem an endemic village, Meheran and
hospitalized patients. This will take cne full time technician approx-
imately three months of work. Apalysis will depend on the shapé of
the serological curve since if a uniform distribution is not achieved
geometrical mean titers will not be usable. Assuming a uniform
distribution of titers will be compared with age, prevalence data;

intensity of infection and hospitalized patients the duration of

" ahtibody titer in an endemic village. Tests of significance will be

performed using Chi Square test or student T-test.

Patholegical Studies - These studies will depend on the successful

establishment of the life cycle of F.buski in Bangladesh. They will
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be performed in association with Dr Moin Islam. The number of
rabbits needed for a grid-liké study will be 72, There will be

six rabbité in each experimental group. Rabbits will be uninfected,
infected with 15 metacercaria; 150 metacercaria or 500 metacercaria.
Rabbits will be examined 15 days, 4% days and 90 days after in-
fectioh. Daily weights will be taken. Description of stool wiii

be provided daily. Any rabbit who dies will be examined by post-
mortem, Any rabbit that appears in an agonal state will be
sacﬁificed ang pest-mortem performed. The intestine of rabbit

will be fixed in formalin after the intestine is opened and piﬁned
prior to fixation, Prior to fixation photography may be taken.

The number of flukes present will be counted and identified. Tissue
samples taken from the point of attachwent of fluke on the mucosa
will be taken for flutaraldehyde fixation. Another section will be
snap frozen in alcchol and dry ice or if available liquid nitrogen
in isopentane for immunoglobulin cell cdetermination. Sections will
be s£ained with H&E, Trichrome and alcian blue. "All animals will
have weekly sera drawn for antibody determination.’ This project
wiil hopefully give us data on the mechanism by which F.buski

infects the host and the resultant tissue reaction to this in-

fection., It is hobed that this will provide insight into the

pathological mechanism by which this parasite produces disease.

This study will be a preliminary study.

' Facilities requirad will be one month of one histolegy technician's
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time for blocking, cutting and staining. In addition one month
of Dr Moin Islam's time for interpretation of the intestine.
Glutaraldehyde - Fixed specimens will be shipped back to Baltimore

for further analjsis.



ABSTRACT SUMMARY -

Clinical Study -

Children with Fasciolopsis buski will be adwmitted to hospital.

A barium swallow will be given tc children cver 10 years and
fluroscopy at 30 minutes and 60 minutes performed., Fluroscopy

time will be limited to 3 minutes total and gonads will be shielded.
A ducdenal tube may be placed and dye administered through this

tube.

Small bowel biopsies will be taken in children over 5 years of age
with F.buski infection. Prior to biopsy, a blood donor will be
identified and then kept con hand for 48 hours. Twenty-four hours
after bidpmy or at the cnset of any abdominal symptoms an erect
chest X=ray for the presence of free air will be taken. A surgeon
will be present in Dacca who, in case of an emergency, we can refer

the patient to.

All children will have two days of stool examinations and routine
treatment of pathogens,. On the third day a dose of Piperazine

will be given and on the fourth day a dose of either hexylrescorcinol
or chlortetraethylene will be given, both effective and recognized
agents for treatment of F.buski. Purge with Magnesium sulphur will
follow. Tbe number of worms present will be counted. If not

cleared of eggs, children will have a second doserof medicine

given. Children will be asked to return one month after therapy.
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Children will have blood on admission and on discharge.



HOSPITAL CONSENT FORM

-

T understand that my child has a wokm called F.buski. I also
undarstand that he will receive Mmedicine for this illness. The
medieine may mnke his nausecus. After receiving the medicine he
will receive ancther medicine to wash out the worms. He will also
have to save all his stools so that the numner of worms can be
counted. He will alse have small amounts of bleod (5-10cc)
collected for examination from the arm on two oxn thres cccasions.
1 understand that if my chilé has poor digesting power he may
swallow @ tube, He may then have & small piesce of tissue snipped
from his intestine fof examination. This examinaticn may in a

few cases produce bleeding and in one in 20,000 can sven make a
hole in the intestine which would require a major operation for
repair znd could result in death. I understand that my child will
swallow chalk and then have an X—ray of his stomach and intestine.
T realize that this X-ray will expose nin to more radiation than
he would ncrmally receive but is below the maximal permissable
dose for one year. He may require 2 treatments to get all thHe worms
out. Also T understand that if I refuse I will not he penalized
in any way from receiving the usual medical care., I also reallze
that I can withdraw from this study at any time and will still

raceive routine therapy.

Signature of Guardian l . Date



ACQUISITION STUDY

I realise that my child will taks part in a study of

worms in which stool samplzs will be ccilacted 4 times

a year.

I realise that I am free te rafuss participation in

this study and that rafusal will not prejudice tredtment
at CRL hospital in any way. I ulsc realise that 1

can withdraw my chi?l fror this study at any time and in

no way he penalized.

Signatute B Date



STATEMENT I FIELD

~

I am willing to have my child take part in a study in which
nis height, weight and arm size will be determined. I also
will give 2 skoels 4 times A yeap fon examinagion. FPFingeptip

blood will be taken once each year.

A rectal swab will be taken 4 times a year to examine whether

my child has bacteria which could cause diarrhea.

T am free to refuse this study for my child and this will in
no way be penalized far doing so. Also, I may withdraw my
child's participatioﬁ in the study at any time without
jeopardizing therapy for F.buski or any other'disease at

Cholera Hospital.

Signature Date
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Field Study

Children with heavy buski infection will be compared to children
with no or slight buski irfection, in terms of growth, other para-
sites and enteropathogens. Rectal swabs will he taken with the
oldest c¢hild being 10 vears of age. Ea;h year one finger stick
blood will be obtained for measuring specific gravity, hematocrit
and antibody to F.buski levels, DNutritional parameters (height,
weight, mid arm circumference and skin fold) will be determined

4 times per year. Children will be treated with antepar and
vitamins. After 6-9 months children with heavy infection will be
divided into 2 groups if no difference ingrowth rzte has been

found and half the group treated with hexylreceorcinel.

n

A separate group of childrern in whom ne evidence of F.buski has been
found will have only stcols exanined 4 times a year for evidence

of acquisition of F.buski.
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PERSONNEL SERVICES

E T S

S W o~ Dt

16.

170

‘18]

- 19,

20.

21.

Mame

. R. Gilman

Bob Black
E. Retherford
H. Rahmarn

J. Harrison
Kris Faegradus
Br. Seaton

Dr. S. Aziz

. Dr. W. qnlr@

Study Doctors
a) Dr. Ratbani
k) Dr. &sﬁa

. Henry Ghose
12.
13.
14.
15.

Para51te Tech
Parasite Tech
Parasite, Tech
Histology Tech
Mrs. Phshi
Serologist

Joe Goriez
Inmunochcn1st
Card Puncher
Secretaty

‘Urban Epidemiologis

(Maksud)
a) 1 Fie

Aligust to Sept.

Position
JHU

Ji! VS0 British
JHU Div of
Livestock
Volunteer
Valuntreer

Clerk
JHY
JHG
JHU

1d Supervisor (2 months)
15 3 weeks

every 3 months afterwards

b1 Field Assistant (2 months)

" August to Sept. 15 3 weeks

" every 3 months afterwards.

c) i

Field Assistant (3 weeks)

every 3 months thereafter

d) 2 Local persons

e) Overtime - Joe Gomez (4 hrs./& days)

% of Project Requiremerits
Effort Annual Salary TAKA Dollars
205§ 33,000.00 102,300.00 6,600,00
10% $ 46,000.00 71,300.00 4,600.00
90%  Tk. 12,000.00 16,200.00 1,045.16
70%
50% No salary :
¥%  Tk. 18,000.00 18,900 1,161.29
7% % 18,907.00 5,861.17 378.18
10% Tk, 19,010.00 1,001.00 64.58
2% $  32,750.00 10,152.50 655.00
20% Tk. 20,084.00 5,417.00 350.00
165  Tk. 27,024.00 5,417.00 350.00
30% Tk. ©,312.00 1,893.60 122.17
50% Tk. 10,000,00 5,000.00 322.58
70% Tk. 7,200.00 5,040.00 325.16
50% Tk. 3,600.00 1,800.00 116.13
20% Tk. 21,309.60 4,262.00 275.00
358% Tk. 15,927.60 5,574.66 359.66
20% Tk. 15,000.00 3,000.00 194.00
2% Tk. 2,604.00 52.08 - 3.36
15% Tk. 21,808.00 3,272.00 211.00
20% Tk. 2,174.00 435.00 28.05
Tk. 25,443.60 7,421.00 479.00
Tk. . 8,205.60 2,893,00 186.'64
Tk. 8,205.60 4,615.65 297.78
Tk. 9,600,00 9,600, 00 619.35
1,413.60 91.20
SUB TOTAL: 201 ,921.26 18 835.29



SUPPLIES AMD MATERTALS

Amount Required

Items g Taka Dollar
1. Rectal Swab Cultures 150x4 0,350 ?OO _
2. MNatelson Tubes 10 packets 2,373 140
3. Plastic Vials, 1000 : 233 is
4. Histologic Supplies: 775 50
Absolute Alcohol, 10 1it, 775 50
Alcchol. 95%. 25 liters 674 43.50
Yylene, 2% liters a 233,75  21.50
Paraffin 310 20
Stains 2,375 150
Immune Sera 3.875 250
Knives 2,325 150
Buffer Salts : 775 50
Rabbits, 125 6,250 404
Boots -Field, 52 310 20
Hewlett-Packard Calculator 9.300 500
Stenciis 310 20
Stationery 155 10
Pens o 310 20
Syringes 100x1% cc. 4 hox ' 253 14
Flourescent Bulbs, 2 2,179 140
1 Dram Serum Bottles, 1000 1,860 120
Stool Containers, 1000 465 30
Miscellaneous 6,984 450,58

Sub Total: 53,042 3,422

T i w  ——n v
DmrimTs =mmoemmIs



7. Cne trip Calcutta - 4 days per

8. PRINTING & REPRODUCTICM.

Yerox =
Others =
Puhlication costs ' =

Sub Total:

[<»)

. COHTPACTUAL SERVICES

M. Islam (6 hours a week)
Pathologist

10, CONSTRUCTIONM, HAINTEMANCE =

diem = § 2060.09

5 150 .
$ 50
3 500
3T

$ 200



3.
Item
1. Cryostate £ 3310
2. Tissue Processor 51850
3. Nicrotome 5 1254

R
E.
&
o

4. Leitz Flourescent ficroscope

5. Reveo - % % 1200
6. Reftigetator 1+ 300
7. Paréffih Dispenseox MCHE
Y H&éfoscope g 1252
9, Diséecting Microscope

15, Ph@féihicroscope Uit - Needed
11. Boéﬁs - Snails - Malek

Trematodes - Dawes

1Z. Aiv Conditioner - 2 s
13, Powef ﬁointsll—z Tk, 50
14, Scale - 65 kg. & 200
15. 8kin Calipers $ 100

, 4. PATIENT HOSPITALIZATION

Tk. 25,250

nont

1,306 .45
.39
145.16

oo £ ESF
~
co

Inpatient - Days = 15C x 135 =
CeC = 15 x50 = Tk, 750
Stool= 15x150 = Tk, 2,25
Sub-Total: Tk, 23,250

5, Qut patient follow up = 10% Ilirban Inidemiologist
(aksud) Tk, 217.40

=
[yl
)
<o

<
[
Y
Lo}
W

Sub Total:

6. CRIL, TRANSPORT

3,060 Miles = Tk, 4700
10 days Poat - 40 hours
running time =

Suh Total:

§ 270.96

$ 255.10
f;) s} .',i.J



FACILITIES

QFFICE SPACE:

a)

b)

.

h)

Labbratory space 490 sq.feet for Farasitology
Lah. Section - 15 monaths

Laijciratory space 300 sq.fecet for Histology Lab.

' - 15 nonths
Hospital Rescurces (AL - Inmpatient 175 - & months Tk. 23,625.00 $1524
Animal Resources 2abbits - 125 for 2 wonths Tk, #,250.00 § 403
vehicle 2,000 miles o+ : sar peviod Tk. £,800.00 $ 181
Major items  Histology Lab.
Special Diets Tood for Srrils - Storilized latuucé
Office Space R. Gilman, J. Harrison, Dr Rabbani and Dr Asthma

Collaborative arranger:mt - An informal coilaborative arrangement
hoteen Dr. H.Rahman, B. Ruther Ford and
mrself hms been omeoing. e have beeh supplying
trensport, use of a disecting microscope and

"cch neous supplies,



Catezory

Personnel

Supplies

Faulpment

Hospitalization
rpatisnts

CRL Transport

Travel Persons

Transportation of Things

Rerit/Communication

Printing & Reproduction

Contractual Service

C astruction

BUDGET SUMFARY

5702

$200

= § 20,350



PROCEDURES FOR MAINTAINING CONFIDENTIALITY

Patients admitted to the study will be given a study
number; records will be kept eccording to study number
and all data will b%e kept in a locked file in the
investigator's locked office. Following completion

of the study, all identifying information will be

cut off from the data sheet and the clinical information’
only will be kent at the Cholera Fesearch Laboratory in
a locked data storage office. Results of the study will
be published in a“medical journal and no identifying
information will be inciudeld in the report of this

study.

RhrhTARTREN



BUSKI STUDY SHEET

['une:__m W

T4 .
ge: SO ht: ————

e . L Dt

Dite t

Admn. Discharge
. v o2 3 a5 6 T Tetrachlorethylene . .
Frequency | % : i ! i i ‘ ! ! t Totyl Fluke. |
! ! ) i i i TCE given o n In
AR ~t : - ' : - . l g ﬂ s%oolvomlting
Abd Pain ! L : ' ; ; : ; : -
i ! i : ; H - .
™ t ] 1 + 7 ‘ | 2CB given ox !
Blood i ! . | : i | ! '
S A U A B -
Mucus ; i i } 5 ! ; iTCE given on
i 4 ! : B t
. i 4 } : + '
- 1 r Y A
Quality i : : ; ; :
: | i . E i 5
, I e o ;
Distension ; ' : i :
. _ 5 I ) ; i
Liver : i : ; : i
! i : . i
- ' — . {
- B . 3 1
Spleen i - : ;
i ' S . —
Nausea/ ; . § !
Vomiting i . ;
£ ! : !
Rectal | B ; . C
Swab i , ‘ ! :
i : 1
P i i i
F.Bugki egg - ! ; ; i
in stool - | . ;i :
! . \ :
Rectal | j : : :
H 1 1 '
Suab ‘ T ; l
Anarexia ; . i j ;
Incoordinating : ; { l
Bge Count .

Het

Total Flulkes Passed , Sp.0r.

} o
i———-——-‘-

i

L

; THBC
) BOS
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F. BUSKI STUDY

Name . . . Age Sex

Hosp # o Height ] Admission Date L
Chief Complaints: 1) L. Duration
2) . Duration n
N . Duration
Flukes ih steol _Duration In Vomitus _

Stool character: Watery 4 Dysentesy 1} ‘Loose EJ Soft L) Formed \ZI

Number of stool per day » Duration.

Diarrhea more than 4 loose stooi/day Yes L3 No J Duration
Vomiting i Yes [} Mo L} H;w long o

Urticafia : Yes (3 Ne 3 ﬂd& iong

Cough : Yes 1 Yo l:j How Long

Fever... -: - -Yes [ No- «nﬁbw-long - S -
ﬁ?, loss ' Yes Eﬂ_ No (o ﬁbw long

Resides how far from : Ponds/Tanks/Canals/River

HMain source of water : Tubewell/Tanks/Deep Well/Canal/River. Dry when

boéétthe pt éat water plants - -sm--{l)Shapla-(2)Shinggra(3)Sﬁ&look(4)0ther
Water plants taken ~:-- Raw-[]- Cooked [ - - - - e e
When taken last e __Villages lived in beforeté.f S e e e
Other members with Buski Juration

Piior Medicine taken- - - - Did flukes pass?r' L s -

Other associated illness

v



