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An Oral Electrolyte Solution without Gluco
se for Oral Rehydration in Diarrhea with 

mild and moderate dehydration 

by 

ROSYI/), R.A., SUTUISNO. D.s., HARUN ALRASYID, UNTORO, 

UlcNAUMI, 0., MOt:NGINAII, I'.A. alld ISM4.NGOEN 

(Frail I the DelJartlllellt of Child lim/lh, Medical School, Gajah Mada 

Ulliversity. YOJiYakarta) 

Abstract 

For rural art'tlS ill hu/oI(f!sia 

heen dOlle to prevent severe dehydratioll alld death trolll diarrhea with all oral 

electrolyte solution without glucose. 

The efficacy of oral eieclrolyte solurioll without glucose was IIot different 

frolll oral glflcose electrolyte solution ill a double hiilld study 011 60 children wilh 

mihl (/wl moderate dehydration clue 10 diarrhea. 

EleClro(V!e solution without glucose CLm act as 1.1 �'iUhstilute for glucose dec

rrolyte solutio1l hI the therapy of mild and moderatl' dehydration due 10 diarrhea. 

• Prc:.ented at tlte FlJurth Natiotwi Paedintric Congress. Yogyukm'{HI Mny 21 ·15, 1978. 

RC'ceived 21111 April 19SO. 
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TAR LE I: The grouping 0/ age and degree of d�"ydralion 

Age (months) Degree of dehydration 
Number of 

Group 
patients 

I I 2·6 7 -12 \3 - 30 Mild Moderate 

A I 30 8 \3 4 2 28 

---

U 30 6 \3 6 1 29 

TABLE 2: Solutioll composition (gil) 

I 
Group NoCI Nal-lCOz KCI Glucose 

A 35 25 1.5 -

B 3.5 25 15 20 

TABLE 3: The dehydration score 

Points to score for the signs you find 

Where to look 

I 0 1 2 

Restless, irritable or 
The whole ehild Well abnormally quiet Delirious, comatose 

(well or ill) drowsy, or floppy or shocked, very ill 

Normal Moderately reduced Severely reduced 
Skin elasticity elasticity elasticity 

Eyes Normal Moderately sunken Severely sunken 

Respiration 20 - 30 30- 40 40 60 

Mo1.Jth Normill Dry Dry and Cyanosed 

Strong less 
Pulse than 120 120 -140 Over 140 

I 
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Introduction 

In 1963 oral sugar electrolyte fluid 

was used with good results for rehYGra

tion in some areas of Latin America. 

Oral glucose-electrolyte solution has 

been used in Y ogyakarta. Indonesia, for 

4 years with excellent results in alL age 

groups. In an effort to extend rehydrati

on to rural areas, glucose electrolyte pac

kets have been d'istributed 

Centres in our Province along with ex

tensive training of para-medical person

nel in the principle and practice of re

hydration (Moenginah, 1975). Oral suc

rose-electrolyte solution has been used 

with good results for rehydration in 

Yogyakarta (Moenginah et aI., 1975). 

Oral sugar-electrolyte solution can be 

used for rehydration to prevent dehyd

ration in diarrhea (Moenginah et aI., 
1977). 

In Mexico oral electrolyte packets wi

thout glucose or sucrose were dist!1ibuted 

by the Ministry of Health and Welfare 

. to community members for the early 

treatment of dli-arrheal disease in their 

village in 1963 (Jankaller and Ordway, 

1968). 

The use of glucose-electrolyte solution 

in the oral maintenance therapy for cho

lera was studied in Pak :stan in 1968, 

1970 and in Calcuta in 1970 (Nalin et 

al.. 1968; Cash et al., 1970; Mahalana

bis et al., 1974). It was successfully used 
in refugees from East Pakistan with cho

lera in 1971 and in acllte diarrhe1 ia 

1973 in Apache Indian Children. and 
was proven to be enough for volume 

replacement and maintenance in the hos

pital and in the out-patient Department 

(Editor, 1975; Hirchhorn and Denny. 

1973; Hirschhorn et aI., 1973). 

The monovalent electrolyte-sodium, 

potassium, chloride. nitrate and bicarbo

nate are easily absorbed by the intesti

nal membrane. Sodium is activdy 

absorbed in 1arge quantity by the mu

cosa of the small intestine, and at least 

some chloride is also actively absorbed. 

As the electrolytes are absorbed, the in

testinal DlllJid becomes hypotonic. which 

then c:\uses water to be absorbed by os

mosis (Guyton, 1971). 

In our ,investigation we compared the 

results of oral rehydration between glu
cose-electrolyte solution and electrolyte 

solution without glucose in the therapy 

of mild and moderate dehydration due 

to childhood diarrhea. 

Material and methods 

Sixty children aged between two and 

(h'irty mClnths with d.iarrhea were admit

tcd to the Department of Child Health. 

Gadjah Mada, Hospital. during 1977 

showing mild and moderate dehydration 
(table 1). None had cholera. They were 

not suffering frem other serious i�lnesses 
such as severe m'llnutrition, pneumonia. 

nen.in�ibis, encephalitis, etc. 

A double blind study on rehydration 

using oral glucose electrolyte solution 

(group B) or electrolyte solution witho-
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TABLE 4: Response to t herapy during 6 hours 

Group 

A 

B 

I 

Numbers of 
patients 

30 

30 

I 
Mean body 

weight (gram) 

I 
8553 

SO = ± 1864 

8885 

SO = ± 1762 

p > 0.05 

TABLE 5: Results oJ rehydration 

I 
Mean oral mput 
of solution (cc) 

880 

SO = ± 271 

837 
SO = ± 167 

p > 0.05 

Degree of dehydration 
Numbers of 

Group 

Mean oral input 
of solution 

(kg/Bw) 

92 
SO = ± 20 

96 
SO = ± 20 

p > 0.05 

Results 

patients 
Mild Moderate Good I Failure 

2 - 2 -

A 30 

- 28 22 6 

1 - 1 -

B 30 

- 29 24 5 

-
p > 0.0,; p > 0.05 

TABLE 6: Evaluation during 24 hours 

Number of palients 

Group 
Needs Without 

I 
LV.F.O. LV.F.O. 

Good Failure 

24 - - 24 

A 

- 6 - 6 

25 - - 25 

B 

- I 5 - 5 
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ut glucose (group A) was done in these 
patients (table 2). 

Alternately the children received glu. 
cose or non-giucose solution and were 

evaluated a,ter 6 hours, for scoring of 

dehydration and input o[ solution and 

we:e observed during 24 hours for vital 

signs and scoring of dehydration. 

The severity of dehydration was deter· 

mined by scoring the objective signs such 

as general a�pearance, elasticity of the 

skin, presence of sunken eyes, the freq u

ency of respiration, dry mouth, and 

rapid pulse (see table 3). A score of 0 

to 2 means mild dehydration and 3 to 

6 means 1!1Oc;enle dehydration (Lemba
ga Keseh:ltan Nasional, 1974). 

The oral solution was given ad libi· 

tum to an amount of about 5 - 10% 

of boJy weight during six hours from a 

bottle or with a spoon af vomitus oc· 

cUri'd. 

No antibiotic was given. 

If the patients fell into severe dehyd· 

ration with contino us objective signs of 

dehydration (rapid pulse, poor skin tur· 

-gor, or urine speoific gravity above 

1,028) for over six hours they were con· 

sidered as failures of oral treatment and 

were given intravenous fluid therapy. 

Resuas 

The patients are compared in tables 4 
and 5. The oral electrolyte solution was 

accepta ble for all children in two gro· 

ups, the mean body weight and the me· 

an oral input of solution for two groups 

are not significantly different (p < 0,05) 

(table 4). In group A, consisting of 30 

patients, 24 patients (80%) were rehyd· 

rated with good results and 6 pa�ients 

(20%) with poor results. In group B, 

consisting of 30 patients, 25 patients 

(83.3 %) were rehydrated with good re

sults and 5 patients (16.7%) with poor 

results. The two groups showed no sig· 

nificant difference (p > 0.05) (table 5). 

After evaluation during 24 hours, six 

out of 30 patients in group A and 5 out 

of 30 patients in group B were consi· 
dered failures of oral treatment, but they 

did not need intravenous fluid drips 

(LV.F.D.) (tab�e 6). 

Discussion 

The results of this .study in the CO 
children clearly indicate tint there is lit

tle dif:erence between glucose containing 

oral electrolyte solution and only elec· 
trolyte solution in moderate dehydration 

dc:e to diarrhea in children. 

The continuation of positive fluid 

balance in the two groups shows that 
electrolyte and water absorption can 

occur without glucose in the intestrine. 

It has long been known that glucose 

increases sodium absorption from small 

intestine (Schultz and Curran, 1970), 

and the transport of glucose is directly 

related to the �ncrease of sodium trans

port (Schultz and Zalusky, 1964). Tran· 

sport of monosaccharides will not occur 

when active transport of sodium is bloc

kd. Because of this, it is believed that 

active transport of sodium ions by me-
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ans of coupled reactions with glucose 

transport mechanism. provides the ener

gy required to move the monosacchari

des through the membrane. Therefore. 

it is stated that monosaccharides tran

sport as a secondary active transport. in 

contrast to primary active transport of 

sodium through the membrane (Guyton. 

1971). 

Water is absorbcd by simple diffusion 

that is by osmosis. When glucose or 

electrolyte is actively absorbed through 

the membrane. thereby rcducing the as-

molallty of the intestinal fluids and in

creasing the osmolality on the oppo&ite 

side of the membrane. water "follows" 

through the membrane to maintain iso

tonicity betwecn thc two fluids (Guyton. 

1971). 

In childhood diarrhea. we have shown 

that ora! electrolyte without glucose so

lution if not available provides a useful 

and cheap alternative for rehydration 

and maintenance treatm,nt of diarrheal 

fluid losses. 
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