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Clinical Trial of Pap-salt Solution in the Treatment of
Dehydrated Children

DM Oranrewaru* O QLusaNYA™** anp FA OLuwoLE®**

Summary

Olanrewaju DM, Olusanya O and Oluwole FA, Clinical Trial of Pap-salt
Solution in the treatment of dehydrated Children. Nigerian Journal of
Paediatrics 1993; 20:1. In a randomised clinical trial, the efficacy of Pap-sait
solution (PSS) was compared with the WHO oral rehydration salt (ORS) solution in
212 children, aged between six months and five years. All the children who received
PSS were successfully treated and there was no difference (p>0.05) in the pre- and
post-treatment values of the serum electrolytes in the two groups of children. Pap-
salt solution was acceptable to the patients, readily available and much cheaper than
the ORS solution. PSS is. therefore, recommended for the rehydration of children
with mild and some degree of dehydration in situations where ORS solution is not

available.

introduction

DiarrHOEA is a leading cause of morbidity
and meortality among children in developing
countries where an estimated four million deaths
occur each year among the under-fives.! The
main cause of death from acute diarrhoea is
dehydration, which resuits from the loss of flu-
ids and electrolytes in diarrhoeal stools. Treat-
ment of dehydration usually consists of oral
administration of specially-prepared oral
rehydration salt (ORS) solution as recom-
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mended by WHO/UNICEF.? Although their
composition is not as appropriate as that of ORS
solution for treating dehydration, other fluids,
such as salt-sugar solution (SSS8), rice-water solu-
tion and green cocomnut water, have been used suc-
cessfully in the treatment of dehydrated children.**

In Nigeria, SSS is the nationally-recom-
mended fluid for the prevention of dehydration
resulting from diarthoea.! However, with the
rising cost of living in the country, it has be-
come increasingly difficult for many families to
buy sugar regularly, even for domestic use. Fur-
tharmaore. ORS sachets are not readily available
for the treatment of dehydrated patients. It has
therefore, become necessary o seek for cheaper
and more readily available solutions for the
treatment of dehydration. The present study was
thus undertaken to compare the efficacy, includ-
ing acceptability, of Pap (OUgi)-salt solution
(PSS) with that of ORS sclution in the treatment
of children with some (mild and moderate) de-
hydration.



Olanrewaju, Olusanya and Oluwole 2

Materials and Methods

Preliminary studies were carried out to de-
termine the glucose and electrolvte contents of
the three common varieties of Pap in Nigeria:
white Pap (prepared from white maize), vellow
Fap (prepared from vellow maize) and Ogi baou
(Pap prepared from guinea corn). The raw and
cooked preparations were similarly subjected to

nicrobiological analvsis.

The subjects and controls consisted of 101
ardd 111 childreq, respectively. They were ran-
domly seiected from children with acute watery
diarrhoea and some degree of dehydration seen
at the primary health centres in [jebu-Igbo, Ita-
Oba in Sagamu and at the oral rehydration
therapy (ORT) unit of the Ogun State Univer-
sity Teaching Hospital (OSUTH), Sagami, be-
tween June 1991 and June 1992. Both the sub-
jects and controls were within the age group, six
months to five vears. After informed parental
consent had been obtained and detailed clinical
history and phvsical examination were under-
taken, the children were alternately assigned to
the ORS solution and the PSS sclution treat-
ment groups. Children with diarrhoea secondary
to systemic tllness, such as bronchopneumonia
or otitis media etc., were excluded from the
study as were those with severe dehydration, or
severe protein-energy malnutrition, The degree
of dehydration was assessed, using the current
WHO guidelines. Each patient was admitted
into the ORT unit for treatment with either ORS
solution, or PSS,

Maize pap (Ogi) was prepared by soaking
maize in water for two to three days for fermen-
tation to occur. The now sofiened maize was
washed and ground; the ground material was
rinsed with water and passed through a sieve to
remove parts of the husk. The filtrate, almost
pure starch, was piaced in pots to settle and
water was added to cover it completely. Samples
were taken from this raw stock at intervals and
made into a maize gruel calied Ogi or Pap. Pap-

salt-solution was prepared from raw pap as fol-
lows: one level teaspoonful (3ml) of raw pap
(5gm) was dissolved in 5ml of cold water; boil-
ing water was then added until it formed a gel.
The cooked pap was then made up to 600ml
{two soft-drink bottles) with the addition of
more water, following which one level (3ml) of
tabie salt was added.

Each child received 75ml per kg of ORS
solution, or PSS orally, over a four-hour period,
using cup and spoon. The progress of each child
was assessed every hour. Those patients that
still showed signs of dehydration after four
hours were given a further 75mi/kg of the same
solution over another four-hour period, or as
much as the child could tolerate. Upon recov-
ery, patients were sent home, the mothers
having been taught how to prepare and admin-
ister the PSS or ORS solution. Furthermore,
mothers were advised to administer at home,
50-100mil of fluid per bowel motion for patients
below the age of two years, while those older
than two years were to receive 100-200ml per
bowel motion.! Mothers were encouraged to
continue breastfeeding and to give fresh
fruit-juice, or mashed bananas, if available, Ve-
nous blood samples (10ml} were collected be-
fore and 48 hours after commencement of
rehydration, to determine the serum electrolyte
concentrations.

Patients were followed up on two consecu-
tive da¥s at home by community health nurses
who monitored the children’s progress and com-
pleted questionnaires earlier given to the moth-
ers. These questionnaires were designed to elicit
information concerning parental socio-economic
background, acceptability of the solution used
and the mother’s general attitude towards the
solution. Those requiring further treatment were
followed up in the clinic.

Data obtained were analysed statistically,
using the chi-square and the two-tailed normal
test (Z test). P values of less than 0.05 (p<0.05)
were regarded as statistically significant.
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Results

The 101 subjects who received PSS con-
sisted of 52 males and 49 females, a M : F ratio
of 1.6 : 1, while the 111 controls who were
treated with ORS solution were made up of 41
males and 70 females, a M : F ratio of 0.6 : I
(p~0.05). The ages of the subjects ranged be-
tween six and 57 months (mean, 15.5 +7.4
months), while those of the controls ranged be-
tween six and 60 months (mean, [4.0+6.5
months} (p>0.05). The weights of the subjects
ranged between 4.9kg and 20kg (mean, 9.47+
2.97kg), while those of the controls ranged be-
tween 5.2kg and 11.0kg (mean, 8.1+1.8kg)
{p=>0.05).

Based on the sacial classification suggested
by Oyedeji,” 164 children (77.3 percent) were
regarded as belonging to socio-economic classes
ivand v (Table 1). Table 11 shows the chemical
composttion of the three common varieties of
maize in Nigeria. It is worthy to note that the
three varieties of the maize contained about 10
percent protein and had high energy content.®
Table I11 shows the glucose and electrolyte con-
tents of the three main varieties of Pap in the
Sagamu and [jebu North Local Government Ar-
eas of Ogun State where PSS is prepared as
described earlier. There was no significant dif-
ference (p>0.05) in the glucose or eletrolyte con-
‘tents of PSS prepared from the three varieties of

taize. However, these varieties of PSS con- .
Electrolyies

“tained significantly lower levels of potassium
tb;m the ORS solution (p<0.001). It is notewor-
thy that the three varieties of maize contained no
bicarbonate. Microbiological analysis of raw
Pap yielded significant growth of spore-form-
ing gram-positive bacilli and atypical bacilli,
while cooked Puyy which was used in the present
study, yielded no significant growth of any of
these organisms.

All the 101 patients treated with PSS recov-
ered fully and none required intravenous fluid

TABLE]
Classification of Subjects and Controls aceording to
Socio-economic Classes *

No af Cases

Class Toial
Subjects Controls
1 i 0 1
I ’ 2 9 13
[t 14 22 30
v 37 23 i)
v 47 57 104
Tenal 11 111 212
TABLE I

Chemical Compasition of Three Varieties of Nigerian Meize®

Percent Composition

M“if"f Energy

Variety Starch Prowcin Far Moisture  Ash  (Caloriess
J0iem)

White TO.0 9.5 4.2 0.8 1.2 410.0

Yellow G350 9.6 4.7 16.7 1.1 4100

Guinga

Corn 68.0 12.5 3.0 11.0 2.0 344.0)

TABLE {11

Glucose and Electroiyte Contents of PSS as prepared from
three Varietics of Maize

White Yeilow

(mmoliL) PSS pss, (Vgibaba  ORS
Sodium 96.0 97.0 98.0 90.0
" Potassium 10 0.9 0.9 200
Bicarbonate 30.0
Chloride 52.0 5740 56.0 0.0
Glucose €2.5 77.7 750 1110

treatment. Similarly, 109 of the 111 patients
who received ORS solution made satisfactory
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recovery; the remaining two were lost to follow-
up because their homes could not be traced.
There was no significant difference in the mean
volumes of PSS {1015.4ml) and ORS ((1036ml)
required for rehydration (p>0.05). There were
also no differences in the mean values of the
serum electrolytes before and after rehvdration
{Table 1V)

TARIT v
Mowor Serim fleciedive oy o v i ather
Clevmpnn-n e on T e nE
AN Ay
Electrolvie Mean Mean . I
fmma i (mmol/L)
Sernm Ssoadisim
Pre-Rx 1315 1A IR 2N ,
) Ars
Prost-Rx 134% 28 133, LN
Serum Polassium
Pre-Kx R .2 R 1.3 -
RN
Post-Rx R 0.3 4.2 0.4
Seruim Bicarbonate
Pre-Rx 15.3 1.5 15.2 1.4
i : 50.05
Post-Rx [7.1 1.0 18.9 1.7
STy Standant deviation
Rx therapy

Ninety-six mothers found PSS easy to pre-
pare and readily accepted by their children,
while 97 admirtted that the ingredients required
for its preparation were readily available, None
of the mothers reported any taboos against the
administration of pap-salt solution to children
with diarthoea, The mean cast of PSS tsed was
23k (twentv three kobo ). The cost of WHO ORS
used could not be determined since it was sup-
plied free of charge by the Ogun State Ministry
of Health.

Discussion

The present study has shown that pap-salt
solution is eftective in the management of chil-
dren with mild to moderate dehydration. It is
considered that this finding is of great impor-
tance because ORS solution is not readily avail-

4
able in manyy developing countries for a number
of reasons, including poor distribution and non-
accessibility of some health centres to patients.
The study has therefore, fulfilled the need for
the development of an effective substitute for
rehydration, using locally-available and afford-
able ingredients.

The lack of bicarbonate in PSS was not con-
sidered a contra-indication to its use, because it
has been shown that the average faecal bicar-
bonate content in children suffering from
rotavirus and fscherichia coli - diarthoea was
only six and [8mmol/L respectively.” Thege
amounts of faccal bicarbonate loss may be
handled physiologieally by renal compensation
In most patients without severe dehydration,
thus suggesting that a successtul oral
rehydration soluticn could be developed without
the addition of bicarbonate. lndeed, Islam and
Ahmed" have reported the successiul
rehydration of 95 childen with varying degrees
of dehydration, using an oral rehydration solu-
tion without bicarbonate. Patients in the present
study were well-nourished and this would ex-
plain the absence of significant hypokalaemia
after treatment, despite the fact that PSS con-
tains only traces of potassium. Patients with se-
vere protein-energy malnutrition were excluded
because of the possibility that they might have
had multiple electrolyte derangements even in
the absence of dehydration.

Earlier studies have shown that simple salt
and sugar solution without potassium is also
effective in the treatment of both infantite’ and
adult' diarrhoea. However, the present high cost
of sugar in Nigena does not make SSS a viable
option to the ORS solution. A major advantage
of PSS is its cheapness. In the present study, the~
cost to rehydrate a patient was 23 kobo only,
while the comparative cost, using the same vol-
ume of SSS, would have been 112 kobo. Thus,
PSS is about five times cheaper than S58. Oral
rehydration salt sachets are presently distributed

L)
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free of charge whien they are available, but ORS
solution will certainly be more expensive than
SSS, if the cost of production of the sachets is
taken into consideration. Other advantages of
PSS included easy preparation and palatability;
mothers had no reservations about administer-
ing the fluid since it was prepared from the
usual weaning formula that is available in the
locality. Furthermore, maize contains about 10
percent protein which is said to be rich in sul-
phur-containing amino-acids as well as aromatic
amino-acids.® As there is not much difference in
the glucose and electrolyte contents of the three
varieties of the maize, PSS may be preparad,
using any of the varieties. The PSS used in the
present study contained a slightly less quantity
of glucose than ORS, but more ghucose molecules
will be available for enhancement of sodium
reabsorption when the starch in Pap is eventu-
ally hydrolyzed into its component ghucose sub-
units in the intestinal lumen and at the
brushborder.’

Based on the present findings, PSS is rec-
‘ommended for the rehydration of children with
mild to moderate dehydration when ORS solu-
tion is not available, provided the patient is
older than four months and is not severely mal-
nourished. It may also be used at home by moth-
ers in the treatment of diarrhoea so as to preven
dehydration. '
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