Paediatrica Indonesiana 20 : 1 — 6. Jan. — Feb. 1980. 1

ORIGINAL ARTICLE

Sucrose Intolerance: Tests in the Neonates
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Abstract

Sucrose maldigestion is difficult to diagnose especially in newborn babies.
5L

Stool chromatography is the most useful tool to detect the type of saccharide
maldigestion.
Using the clinical symptoms as parameter, there were 3 out of 28 ,babies

suffering from sucrose maldigestion, in whom the blood glucose level did not

increase more than 40 mg Y, after the injection of sucrose.
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Introduction

During the last few decades, it was
reported that many cases of sucrase-iso-
maltase deficiency were found in many
areas of the world (Weyzer, 1960; An-
tanovics et al., 1972).

Sucrose together with starch and lac-
tose being the most source of inexpen-
sive daily calorie intake, may account for
50% (Gray, 1971) especially in develo-
ping countries as ours. As caloric soutce
also, the local milk formula product
(SGM, Sarihusada P.T.) uses sucrose
33% and lactose 28%.

Lactose intolerance in Indonesian
newborns has been reported by our
colleagues, being 30% out of 70
newborns (Suryono et al., 1973). Our
follow-up then revealed that twelve ba-
bies died due to marasmus and seveie
dehydration.

Nowadays, sucrose is also being used
as oral clectrolyte treatment instead of
using glucose, because sucrose is cheaper
and available everywhere mostly in de-
veloping countries (Saroso, 1963; Nalin,
1975; Munginah et al., 1977).

This paper is a report on twenty eight
Indonesiari ncwborn infants in which
Sucrcse Tolerance Tests were done and
the difficulties in making conclusion
will be discussed.

Material and method

Twenty-eight Indonesian newborn in-
fants, aged 2 - 5 days, delivered in our

maternity unit, Gadjah Mada University
Hospital were tested on the tolerance to
sucrose as mentioned below.

After fasting 4-6 hours early in the
morning (5 to 7 p.m.) the babies were
fed with 2 gm sucrose/kg of body we-
ight diluted in water as 10 to 20% so-
lution (Ament, 1973) at the volume of
daily drinking habit.

All th= babies were fullterm without
any complication during pregnancy, de-
livery and postnatally.

Peripheral blood samples were drawn
from the heel before feeding every half
hour within 2 hours and put in the
anticoagulant preservation (Ca oxalate).

The blood samples were then sent to
the Department of Clinical Pathology
as soon as possible where glucose con-
centration was measured by the Ortho-
toluidine test method.

Clinical appearances such as vomiting,
meteorism and diarrhea were observed
during ©,5-4 hours thereafter.

In fifteen babies clinitest was done
and in three cf those with gastrointesti-
nal symptoms, Glucose-Fructose-Toleran-
cy-Test (GFTT) was also examined after
the disappearance of the gastrointestinal
symptoms.

The GFTT was managed similar to
the STT mentioned above except that
the solution was composed of glucose
and fructose with the same amount.
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Results

Table 1 shows that mostly the blood
sugar level increases 20- 40 mg% (46%
out of 28 babies) and on the other hand
in 9 babies (32%) it increases more than
40 mg% while in 6 babies (21%) less
than 20 mg%.

TABLE 1: Blood glucose levels in STT
Increase Number of cases

20 — 40 mg% 9 32%

> 40 mg% 13 46%

< 20 mg% 6 22%
Total 28 100%

TABLE 2: The results of the Clinitest in correlation with blood glucose levels

Increase of blood Clinitest Clinitest
Number of cases . .

sugar positive negative

> 40 mg% 5 33% 2 3

20 — 40 mg% 7 47% 1 6

< 20 mg% 3 20% 1 2
Total 15 100% 4 (26%) 11 (714%)

The results of the Clinitest method
in correlation with the blood concentra-

tion in Table 2 revealed that the stool
reducing substance exists in two babies

in whom the blood sugar level increases
more than 40 mg% where one was posi-
tive in the rest with blood sugar level
between 20-40 mg% or less.

TABLE 3: The results of the clinical observation in conjunction with the increasing
blood sugar levels
The increase of the blood Number of cases The clinical Symptoms
glucose levels appearance
20 — 40 mg% 9 - meteorism
> 40 mg% 13 2 vomiting
< 20 mg% 6 1 diarrhea
Total 28 3
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Those babies in Table 3 (with gas-
trointestinal symptoms) were tested then
with Glucose - Fructose - Tolerancy - Test
(GFTT); the results were that increasing
blood sugar levels were a little bit higher
than those shown in the STT but still
below 40 mg% and without clinical
symptoms.

Discussion

The cietary carbohydrate is presented
to the intestinal mucosa at the duodeno-
jejunal junction and the enzymes that
hydrolyzz these oligosaccharides are lo-
cated within the membrane of the brush
border surface of the columnar epithel-
ial cells of the small intestine and are
most active in the jejunum.

The mechanism of entry of glucose
and fructose into the epithelial cells, as
the result of sucrose hydrolyzing process,
is unknown yet. It was mentioned that
glucose would be actively transported
with requiring energy and Nat. That
is different from that of fructose where
facilitated diffusion will work without
requiring Na® but allow the sugar to
enter the cells and move down its own
concentration gradient (Gray, 1971).
The rest of unhydrolyzed disaccharides,
in certain condition, takes the responsi-
bility in the movement of electrolytes,
especially NaCl and water into the lu-
men ansl will pass as reduction substan-
ces in the stool besides microbacteria
and organic acids. Malabsorption will
be accounted if more than 0.25% reduc-
tion substances are present in the stool

and or the pH drops less than 6 (Lif-
shitz et al., 1971) but it normally hap-
pens in a newborn baby with breast
milk (Ament, 1975).

The diagnosis of disaccharide malab-
scrption is usually established by consi-
dering both the result of Clinitest method
and pH determination of the stool. In
the case of sucrose intolerance, signifi-
cant amount of reducing substance may
not be found in the stool because suc-
rose is not a reducing factor.

Disaccharide tolerance test (such as
LTT and STT) has been widely used but
it may produce false positive tolerance
test ("flat curve’”) as high as 30%. Biop-
sy assay is more satisfactory, but as
single biopsy can mislead the diagnosis,
multiple biopsies are suggested.

The demonstration of abnormal amou-
nt of reducing substances (>0.5%) in
the stool was confirmed to be a valuable
screening test for sugar malabsorption
and then investigation on the type of the
sugar could be done by stool chromato-
graphy (Soeparto et al.,, 1972). Ament
(1975) considered the diagnosis as suc-
rose maldigestion if the blood glucose
concentration in STT did not increase
more than 40 mg% during the next 2

hours (flat curve) after the injection of

2 gm sucrose/kg body weight in 20%
water solution. Using this general state-
ment Table 1 shows that maldigestion
occurred in 19 (68%) out of 28 cases.

Table 2 shows that 4 (26%) out of
15 cases suffered from maldigestion un-
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less there were false positive findings.
In Table 4 (Chi square test) we f(ry
to confirm it by using statistical me-
thods. It seems that the difference in
Table 3 is not significant (p > 0.01),

may be is caused by contamination of
the stool by urine and as mentioned by
Ament (1975) by micro organism hydro-
lyzation.

TABLE 4: Chi square test on the result of the Cliaitest method
Results of Clinitest
Increase of blood sugar
Total
levels
Positive Negative
> 40 mg% 2 3 5
< 40 mg% 2 8 10
Total 4 11 15
I
X = 0.6818 p > 001

Those who were negative could not
be considered as sucrcse tolerance since
sucrose is not a reducing factor. Stool
pH determination is needed to detect
whether o1 not there is any lactic acid
produced by micro organisms. The most
valuable data are shown in Table 3, in
which the clinical symptoms were recor-
ded. Three newborn babies out of 28
cases showed changes in the bowel acti-
vities such as meteorism, vomiting and
walery stools. The result of GFTT in
these three babies done on the next 2
days after the disappearance the gastro-
intestinal symptoms showed that the

blcod glucose curve was a litile bit
higher than that shown in STT without
gastroinlestinal symptoms. In this case,
of course, further investigation is needed.

It was stated also that by sucrose fee-
ding to patients with primary sucrase
deficiency some increase in sucrase acti-
vity might be induced, which was pro-
ved in rats. '
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