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Abstract Summary:

Wheat extract consisting of partly hydrolysed starch of the wheat
grain and protein will be used to replace sucrose or glucose in a
standard oral rehydration solution. Its acceptability and efficac
for rehydrétion of acute diarrhoeal children between 1-8 years of

age will be evaluated in a case-control study.
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e} Controller/Administrator:




SECTION II - RESEARCH PLAN

A. INTRODUCTION

1. Objectives: The aim of this limitéd study will be to
evaluate the relative efficacy of a pactly hydrolysed
wheat~based electrolyte solution as compared to glucouse-
electrolyte solution for oral vehydration of children

with acuite diarrhoea.

Z. PRackground: The efficacy of oral rehydration therapy

in replacing the loss in the stool of water and salts
in watery diarrhoea has been well established1"4. It
has almost eliminated the need for I.V. fluid therapy
except in mOsSt severe Cases. Although oral therapy is
ne more effective than intravenous, it is inexpensive
and comfortable for the patient. The digcovery of
glucose~facilitated transport of sé6dium and water in
the small intestine5 led to the use of glucose-salt
_solution for effective rehydration of patients with
acute watery diarrhoea. HOWeVEeX, glucose absorptior
is rate limiting and increasing its concentraticon
leads to osmotic diarrhoea. Possible ways of furti:r
enhancing the absorption of sodium (and water] in acute
diarrhoea had been tried. Recent studies by Molls et
a16 and subseguently by Fatra et al? have shown that

30-50g of rice powder to be as effective or even superior



to glucose or sucrose in a standard electrolyte solution
for the treatment of acute diarvhoea. The carbohydrate of
ricej%gedominantly starch and it is speculated that rice
starch is digested by intraluminal enzymes slowly releasing
the glucose molecules which stimulate cptimum sodium
absorption without imposing an ‘'osmotic penalty'. In a
subseguent study, Dr. Molla =t al have cobserved a signifi-
cant veduction of both stool volume (about 50%) "with
less "intake of ORS: fellowing the use of 80g rice powder
instead of sucrose or glucese {(in the WHO recommended
electrolyte solution; both in children and adults (unpublished

observation).

Although rice is the principal staple grain for a large
population of the world particularly of South East Asia,
its consumption in the world is exceeded by that of wheat.
In Bangladesh, rice is still the principal food. Due to
recurrent natural calamities, wheat cultivation, which is
more eccnomic, has heen expanding as a viable alternative
cereal grain and today, it constitutes over 20 percent of

the staple cereal food and its popularity is increasing.



Wheat extract, which is a partly hydrolysed starch of the wheat
grain, has recently been prepared by enzymatic digestion of
powdered wheat graing. The extract is most suitable for spray-
drying and is completely soluble in water resulking in a low-
pulk solution. This preparation is rich in protein (lysine
being limiting amino acid), low in fat (0.5%) and lactose
content and it contains some vitamins and most of the minerals.
Calculated on the basis of dry matter, it contains carbohydrate
(87%), protein (11.5%), fat {1.5%) and ash (1.8%). Carbohydrates
in the extract include:

Glucose 3% of total carbohydrate

Maltose 60% " ®

Maltotriose 19% Y "

Higher mal-
tosaccharides 15% " "

Tsomaltose, sucross, fructose 2% " "

Energy: 3.99% kecal/g dry wi.
In a preliminary study, we have tested its acceptability and
digestibilityg and ité use as an alternative source of nitrogen
and calorie repletion during rehabilitation of malnourished
childrenlo. The carbohydrate of the extract is tge hydrolysis
product of starch plus sugars originally present in the wheat.
In vitro acid hydrolysis converts about 80% of the wheat extract

into glucose so that if 50g is added to a liter of ORS, about

40g glucose will be liberated in the intestinal lumen. The



osmolarity of a 5% solution of the wheat-extract as measured
after adding WHO-recommended electrolytes was found to be 280
which is almost isosmolar. On thé otherhand, a solution of 5%
dextrose with WHO recommended electrolyte will give an osmolar
strength of 490, which may produce osmotic diarrhoea and induce
vemiting. In a recent studyll, the wheat extract mixed with
milk was found to be beneficial in the management of severe
diarrhoea in malnourished children after initial rehydration.

NO untoward effects egq. osmotic :diarrhoea, hypernatraemia etc.
were cobserved following the intervention. Wheat extract, being
partially digested product of wheat grain { a cereal like rice),
is expected to show similar or even better results in terms

of reduction of stool volume, mean duration of diarrhoea and

reduction in the quantity of ORS requirement.

SPECIFIC AIM

To assess the relative efficacy of a wheat-based electrolyte
solution as compared to élucose electrolyte solution as oral

therapy in acute diarrhoea.

METEODS  OF PROCEDURE

Fifty children between 1-8 years admitted to the treatment centre
of ICDDR,B., Dhaka hospital with normal nutritional status and
watery diarrhoea of less than 72 hours duration with clinical

signs of moderate to severe dehydration will be selected for the



present study. Routine clinical examination will be done on
each patient on admission. Patients with signs of systemic
disease, severe mainutrition or other complications like
bronchopneumonia, otitis media etc. or who recéived antibiotics
during the preceeding week will be excluded from the study.
The nature of the study will be explained to the parénts and
written consent will be obtained from them prior to the study.
Fifty children comparable at the time of hospital admission
with regard to age, sex and duration of diarrhoea, will be
randomized following the permuted block design s0 as to
ensure equal number of subjects in both the treatment groups
where electrolyte content of both solutions will be similar
és recommended by the World Health Organization (Na+ 90 mmol/L,
K 20 mmol/L, C1 80 mmol/L and HCOé— 30 mmol/L). One group
will receive an electrolyte solution containing 50g of wheat
powder per litre and the other group will receive WHO-recommended
: (Towle 1)
glucose-electrolyte solutio&t The extract-gvailable as powde;
and the electrolytes will be packaged separately. The solution
will be prepared by adding the electrolytes to the wheat powder
dissolved in a litre of water. Normal hospital diet will be
allowed soon after initial rehydration. Mother will be encouraged
to continue breast feeding and plain water will be offered ad
libitum. Patients with severe dehydration will be rehydrated by
standard intravenous fluid within 1-2 hours following the WHO

1 .
guédelineszand will be offered the study solution after initial



rehydration. Patients with initial mild and moderate dehydra-
tion will be treated by wheat-based ORS from the beginning.
Body weight will be recorded on admission and every 8 hours.
Any vomitus from study patients will be measuredéand recorded.
No antibiotics will be given during the study period. Any
patient requiring antibiotic will be taken out of the study. 2 ml
tlood will be drawn for the estimation of electrolytes, HCT
and specific gravity on admission and repeated at 24 hours and
before discharge. Eight-hourly intake output charts will be
maintained. Plastic uribags will be used to collect urine
separately. Microscopic examination and culture of stcol

samples will be carried out in each patient on admission.

The rate of purging, change in body wt., serum specific gravity,
urine output, pre-and post-hydrolysis sugar content of stool
will be measured every 24 hours to compare the two kinds of oral
therapy. Patients will be discharged (on:aw average after 3 days).

after passing the first formed sfool.

Failure of treatment

Patients who require I.V. fluid after initiation of oral fluid

or who develop signs of any complications during the therapy

like severe vomiting. . high fever, electrolyte abnormality,
upto or

decreased body weight/below the admission weight ete. will be

declared as fai&lure and be treated accordingly. They will be
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considered as a separate group while determing the outcome.
Before declaration of failure, finger specimen for HCT, sp.

gravity will be taken.

FACILITY REQUIRED

Biochemical procedures will be carried out in ICDDR,B.

COLLABORATIVE ARRANGEMENTS: None

ANALYSIS OF DATA

Statistical analysis will be done using the students 't' test.

SIGNIFICANCE

Wheat-based ORS, if found to be as effective as the WHO racommended
glucose-electrolyte solution, will pave the way of using a cereal
other than rice for the treatment of diarrhoea, as the major
proportion of global population depend on wheat as the principal

cereal. -

Glucose polymers are known to be powerful stimulants of sodium
and water absorption in healthy subjectsl3. By converting starch
into soluble carbohydrates, will enable us it will be possible to
make an ORS solution which will aot only be calorie-dense but
also provide better nutritional support facilitating early

rehabilitation of malnourished children with diarrhcea.
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SECTION ITf - BUDGET

Persounel Services

Name Position . % of efforts

Dr. A.N. Alam ) Principal 307 (6 month)
Investigator

Physician to be named Co-investigator 30% (6 month)

Dr. A.M. Molia - " -

Dr, M.M. Rahaman “ " -

Dr. W.B, Greenough Consultant -

Supplies and Materials

A, Llaboratory Test

Blood test Met % and sp. graéity 12,0x150
Blood for Electrolytes 22.0x150
Stool microscopy 2,50x50
Stool culture ‘ | 15%50
ELISA for rotavirus 1050
E. coli toxin assay {ST & LT) !%750x50
Stool glucose contents 40x6.50
Kquipment - Ril

Patient hospitalization (3x50=150 Hospital day) 150x200 .

Outpatient care ~ Nil

. »
JICDDR,B transport: ~ Nil
Transport of material - Nil

(Wheat extract is kindly provided by Prof. Dahlquist)
Rent, communication -~ Nil

Printing, 4nd reproduction - Nil

-]

Annual Salary

Tk. Dollar

27,000

10,800

37,800

1,800
3,300
123
750
500
125

12,000

30,000
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Annual Salary
Tk. Dollar
10, Construction - Nil
1. Medicine - ‘ 2,000
31,200
Grand toeral Tk. 37,800 + 51,200 = 89,000
Overhead coast (10%) = 8 950
Tk. 97,900
Incremental cost =  Tk. 97,900 -~ 37,800 = Tk. 60,100

i

$ 2,404
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Table 1

Compositions of the Types of ORS Tube Used inm the Study

r

Ingredie’ntsI Sol A Sel B
(gms/L)

NaCl | 3.5 3.5

Kcl 1.5 1.5

NaHcoy 2.5 2.5

Glucose | 20 -

Wheat powder - 50

Osmolality 330 280
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Astract “Summary

Fifty children, bdetween 1-8 years, admitted to the treatment
centre of ICDDR,B with watery diarrhdea of less than 72 hours

duration and moderate to severe dehydration will be taken fou

1
!
i

study.

There is no potential risk involved in the study.
Not applicable.

All records will he kept strictly confidential with the
Principal Investigator, If data is put cn computer tapes, study

patients will be referred to by number only.

Informed consent (signed or thumb impression) from guardians will
be obtained prior to the study. There is no procedure in this

study which may unmask the privacy of the subject.

Interview will be taken from the guardians only related to their

medigal history.

Wheat has become populer ameng the Bangladeshi population as the
second major staple food. A wheat based ORS, if found as effective

as the WHO recommended ORS, can be used as an alterpative oral
rehydration therapy for the treatment of diarrhoea. The patients will
gain by the treatment of their illness and the society will gain by
exploring an aiternative substrate for a cereal-based home remedy for
disrrhoea.

2 cc of venous blood will be taken at O hour and 24 hours for the

determination of Hel § Serum electrolyter.
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CONSENT FORM

ICDDR,B 'is carrying out researches to explore various locally available
cereals as substrate for the cereal-based oBal rehydration solutions,
Wheat is becoming a popular staple feoé"in Bangladesh during the last
decade. We want to study tﬁg efficacy of & wh;éé—ﬁased ORS in chmparison
to standard ORS in rehydrating children with acuie diarfpeab We: will
request you to permit your child to enter into the stu ylfnt the benefit

of society and menkind,

1f you voluntarily agree to particpate, we will do the followings:

(1}, Your child would have to stay for 48 hr (2 days} in bospital.
(2) Your child will be‘given;best possible care in the hospital and

treated with either wheat-ORS or standard ORS solutions. '

(3) 2 cc of venous blood will be taken on the day of admission and

24 hour later to determine serum electrolytes and specific gravity.

(4) If ORS fails for any reason, treatment will be instituted with

intravenous saline Promptly.

Even if you do not want to participate in the study you will be provided

with the usual treatment in the hospital. You can withdraw at any time, if
you wish, which would not hamper in any way your child's treatment and care.
If you agree to the above facts, please give your consent by'signing or giving

A3
your left thumb impression below.

N

Signature of Investigator with date . Signature/left thumb impressiom
) - of patient’s Gusrdian

I-

1 . 4



