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7. LABSTRACY

Ascoris lumbricoides is one of the most common parasites of man in  the
world today, it morbidity due to Ascaris is te be controlled then infecticns
must be disgnosed and treated. Ascaris is uswvally diegnosed by Tinding eggs
in the faeces of infected people, but the microscopical examinaetion o«f foeces
iz time consuming, requires oquipment and is therefore expensive and not
really suiteble for use in mass treatment campaigns. A simple diagnostic
technique which czn be used in the field iz reguired.

Asgeris is reported to be unique in that it produces +wo short chain
fatty acids as end products of itis carbohydrate metzbolism: 2-methyl valerate
and J-methyl butyrats {Bryamt, 1882). It is proposed to exsaine the urine of
pecple infected: with Ascaris lumbricsides by gas liqued chrometography o
detect short chain fatty acids, and if unigue constituents are present when
ceapared with the urine of uninfected contrels, to rolste the copcentration of
these oubstances to the worm Durden. Thic will be the first stage in
investigsting tae chemistiry of the wrine of pecple intected with Ascacis with
the aim of providing a simple test of urine to zake a rovghly quantitative
diagnesis.




H. REYIRMS

1. Btu'oal review commitiee.

2. Rezeerch roview core:ttes.



SESTION IT ~ PLAN OF HECBAPCH »
A. IDTRODUCTION
Ascaris  lurbricoides 1ig prohebly the most common intestinal worm

of man in the world toduy. It hns been eatimated that over a gquarter of the
world's population may be infected, end in some counlries such es Bangladesh,

Adult Ascaris live in ibe small intesiine and fertiliced females produce
chout 200,905hgﬁg5"a darr. The eggs cen be fouad by exsmining facces under a
mlcrogcope and the diagnssis made iz specifiic. Hewaver, infections with
:mmature femmles or males alone may not be deterited for the simple veeson that
ne eggs are preduced.  In addition, Light worn burdens of fertilised females
=ay bo wmissed 1f only a small amount of fe2eces  is  examined under the
microscope’  exspining wore facces will increrse the likelihood of making a
dizgnosis but tends to increase the {ime zpest on detecting en infecticn and
0 increases the cost. ALl these facter. have te be taken into cousideration
vhen piepning rass treatment campaigns to reduce the prevelence of infection.
What are the costs and efficacy of setective treatment based on  diagnosis
vuther than treating the whole commumity?

Another question raised about selective rather than mass treatment
revolves wround identifying “wormy people”. Becmuse the distribution of worms
<t a community tends to be chwped, with up te 702 of worns aggregated into
20% of hosts {May, 1385), would ireatmcnt aimed at these worny pecple be rmore
effective at reducing both the average intencity of infecticns and morbidity
thea {reating all icfections? Maothematical modeis tend to indicate that it
would {Anderson & May, 1987). However, once agein the problens of diagnosis
recur: a quick, velizble and cheap disgnosis in ibe field with a quantitativ
estimate of the worm burden is mo% possible. Faecai samples have to he
exznined under a micrascope by 2 trained technicien, while om estimate of the
concentration of eggs requires a weighed sample to be anelysed, perhaps after
the eggs have firat heen cencentrated by tchniques of centrifugation. All
this costs time and wmuney and requires edpencive equipeent.

Ascaris is @ large parasite vith o eigmificant bismass: femele worms con
grow to be up to 33 ocme long and 7 g in weight, and a wors burden of over 200
g is nol uncozmamcn. Like mavy other parasites, Ascaris meets its energy needs
primarily by glyocolysis. Unlike otber parasites however, two of the end-
products of its energy metubolioz ere umigue: it ferments carbolydrates to
preduce 2-pethyl-butyrate end 2-methyl-valerate {Bryont, 1882j). It ig likeiv
tha: these compounds sre excreted by the worms into the iniectine of the host.
There they mey be abrarbed apd then cetebclised by the host, or are perheps
excreted unchenged in the host’s urine. ZGome reassrch on volatile fatty acids
in the wurine of Accaris infected pigs has found urmsusl constituente and
suggests that their concentration in reiated to the worm burden {Scprunova et
al, 1973}, If  the preserce end approximate concentration of uwmetsholised
short chain fatiy acids in the wrine of people oould be detected simply and
easily +4ip thes field then il could rrevide a pew Reans of  diagrosieg and
guanlifying burdens of Ascaric lusbricoides.

The rezearch  proposed here bhes  two  stages. First, to ovMamine
by ges liquid chromatography urine sexples from peoplo infocted with Ascuris
humbrivoides both befere 2nd after dewormiag. Secondiy, if unique constiituents
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<~ fTound which are nredert in concentrations propurtional” to the we'n hurdan,
te trv  uwad  develep a4 e st wh ch when added te urine will i,ﬂic&.:_ the
Froence o AAcari Jucba e coodes o the intestine, idﬂai}y in 1§grnxxuate
proportion to the wort burdsn, Onlv rescarch aimed to examine the first stage
is propouged here: i1f % 1z zuccessful then the second stage may ba underteken,

B. ATEE

To wwamine the wvolatile ovganic corpounds Teound in the urise of peopie
infected with Asczv:s  lusbricoides using gms liquid chrematography and o

relate any compounds delosted < the size i1 the worm burdenm of Lhe hosi,

¢. YETHODS

A nuuber of peepie ioficted ~ith Ascaris lusbricoides wiil be identifi- g
by o quontitalive fToszcul exsminstion using en ether asedirentetion terhnique
{Hall, 1981, The =zmuthers of yeung children 1p the Mutrition Uoit of the
Dhalk.s Hospital will be epprosched es these women spend from ome to twe weeks
in the hospital louking ofisr thoir children. The Phvsicien in charge of the
unit has agread to this. It is highly likely that meny of these women will Se
infected with Ascaris. when they enter the umit with their children they will
be asked to provide a faecs! sample. In total ten infected women with a ran-ie
of egg coumds would be ask.d to take pert in the study; other wemen found to
be infected bu* who are nobl asked to take part in thig study will be treated.

Each :ofected buf ctnerwise healthy wowan whe agrees to tuke part in the
study will be askeo "o preride fresh urine apd faeecnl specizens for 2 - 6
consecutive days. Uit wozan will ther be given a single dose of vyrantel
paroate (11 mg/kg bedy werght of pyrantcl base} and will be acked te  collect
her bowel movemenir for the follewing 48 h in order te collect the worms.
Ancther dose of pyrentel will then be given to expel any remaiving worms  and
all stools will again b~ collected. Urine spocinens will be collected for the
another 3 to 5 deys {0l cwing treatment and & final stool agmpie willi be
collected and examined for the 2ggs of Azcaris to check that all the worms
have been expelled.

Ten {coale volurtecrs found to be uninfected with Ascaris will be
identified from members of staff of the ICDDR, B, If their stools are found
not to contain the ogzs of Asuaris they will be asked to provide urine
specinens over 5 censecutive days of good bealth: they wiil act 2z uninfected
cuntrola,

411 faecal sasples will be fived in weighed hotties contsining
PYA/Schovdinrs fluid, reweighed snd then cxsmined after ether sedirmepntation.
This will give mn estimete of the concentration of eggs in faeces in eggs/g.

All urine cpecimens will be stored on ice after collection. Vpietile
organic coxpeunds. will be extracted Tros the urine in = suitzhle organic
sclvent and thun sepnreted by gns liguid chrametegraphy using a microcepillary
colurn. The actual isboratory proceduses will depend on initial  experiences
with the chromctograpdhy of urine.

Sampies of urine {rom wminfected pecvle will be spiked with koown
concentrations of eothyl butyrate (Sigoma ¥ US518) aad methyl valerate (Flgmn M
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FAR2V in order te srevicr ctepdpd oon ot aoas aed verins Tor cotpre Yo wn?h
..ﬂpéms fron iafectcd poup @, Soy @ -oads produced by intce.tainal @4;&@{1&
fontyric, isovaleric, ametic, suceinwee) which may also §e present in =rioe
witl be ldentified voivg pure preprrations ndded to the uiine of wninfectod
pr.oplie and in pure form ip 4 ewituble solvent,

the concentretion of veletile -~rsgenic compoundn io the urine of  women
infectad with Arcaris will be reloted to the concentrative of eggs in  Pasces,
to the mmboer of worms expelled giter ireatrimt and fo the bromacs of th: wore
burden. The concantration of wolatilsc organic couzpomds in the utine of wooen
infocted with Ascaris will be wumpsred polh befor: and : fter treciment and
with n oumber of gninfected mo~trols

. BIGRIFICANTE.

The detactior of unique chemical: in the urige of people infected with
Asceris lumbriccides in proportion t. the zctuni worsm lece could be the first
step in establiching a new and siopls diagno.tic te-~hpigue for taus vary
comppen infection.

E. FACILITIRS AMD SERVICES BEQUIRED

L. Use of gas liguid chrowmtogrsph .o Sigchemistry laboretooy,
P
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SSTRACT StMv

Ascaris lumbricoides is  very comon parasite in Bangladech. In this
study 'a number of otherwise - salthy but infected people would be identified
and urine samples would be collected freom them over a period of about 12 days
both before and after treatment. Their treatment will be supervised by a
physician. They would be asked to collect all their faseces in a bucket for 48
hours after each treatiment. There are no risk to the infected people, only

benefits. -



SECTION III - PERSONNEL
“~inciyal iovesiigutur: Andrew H-13

MSe Student:

DETAILED BUDGET

Us ¢

Personnel

Contribution to student’s fares etc @ Th 500/month 200
Supplies and Materials

Drugs 100

Glazsware 250

Stationery and office supplies 200

Chemicals and media 300

Nen—-stock supplies (hydreogen and microcapillary column) 1000

Printing and publication 109

TOTAL 2350



I ternational (¢ tre £ _.arrhoeal Disease Regenrch, Bangladeen
CONSENT FORM

Deterting the metsboliter of Agcaris lumbricoldes in the urine.

Many people in Bangladesh are infected with the intestinal worm
Asonris, called "kechucrimi” in Bangla. We are doing a study to test the
arine of people infected with Ascaris to eee if we can tell if they are
infected from substances in the urine. This could form the basis of a new
dimgnostic test. For this work we need to collect stoole srd urine from a
mmber of pecple infected with Ascarie and, for compariscr, from & rancer
of uninfected pecple.

If we Tind that you are uninfected we would like to doub.s checi by
collecting another stool sample, and then we would like come eamples of
arine over the next week or eo. This will tell us abcut the urine of
vninfected people.

If we find that you are infected with Ascaric then this is what v would
like to a

1. Ve want you 1o give us eamples of your urine throughout the diy for 3
to 5 congecutive dave. We will provide the bottles.

2. After this we will give vou medicine to treat the worms. We wouid
like you then to collect all your stools for the following 48 hours after
treatment so that we can reccver and count all the worms that pess out in the
fTasces.

: 3. Then we will collest ancther faecal ssmplz to check that all .z
worme have been expelled. If they haven't we will give you ancther doge of
medicine.

4. After we have given vou the medicine we would like more wrine eamples
for enother 3 to b days after treatment.

In this way we can test the urine of infected people both befére end
after treatment and see what differences thers are in the urine.

(To be read to somen taking part whose children are the the Mutrition
rehabilitation unit. )

This study should not interfere with the care you give your child end
there is no obligstion to take part just because your child ‘s being treated
here. Also, you will be free to tc drop cut of this sltudy a2t any time
rarticularly if your child is well cniough to go howe, inc we wili provide
treatment for your worms. But while you are in the hospital we hope thut
you will z.rec to ke part in oo work.




If you agree to take part in vhis work and to provide us with faecal
samples and urine, then please sign below or mark the paper with voar finger
rrint.

Thank vou.

Signature or fingerprint
of subject: _ e

Zignature of Investhigator:

Date:

0
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