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The effect of unprocessed wheat bran on blood
glucose and plasma immunoreactive insulin
levels during oral glucose tolerance test in

obese children

D Moinar, | Déber, G Soltész

Department of Paediatrics, University Medical School,
Pécs, Hungary

Blood glucose and plasma immunoreactive insulin concentrations
were measured during oral glucose tolerance test in 10 obese children. Oral
glucose was given by itself or combined with 15 g unprocessed wheat bran.
Bran significantly reduced the blood glucose and plasma immunoreactive
insulin concentrations at 30 min of the tolerance test. It is concluded that
supplementation of obese children’s diet with unprocessed bran is advanta-

geous.

The effect of dietary fibre on carbo-
hydrate metabolism has widely been
studied in adults. Most studies seem
to agree that fibre or at least some
types of it (guar, gum, tragacanth,
pectin) lower the glucose level during
glucose tolerance tests [4, 8] and after
meals [3, 9, 10]. The results concern-
ing the glucose-lowering effect of
cellulose are, however, contradictory
[2, 6, 8] and there is even less agree-
ment on the influence of dietary
fibre on plasma insulin levels. Some
of the studies showed that lower blood
glucose levels were accompanied by
lower insulin levels [3, 4, 9] while
others denied this [8, 10]. Such inves-
tigations have not yet been carried
out in obese children. The purpose
of the present study was to investigate
the blood glucose and plasma insulin
concentrations in obese children when
unprocessed wheat bran was given at
the beginning of a standard oral
glucose tolerance test.

Patients and Methods

Oral glucose tolerance test (1.75 g/kg
b.w.) was carried out in 10 obese children
(4 girls and 6 boys) after 10— 12 h fasting.
Oral glucose was given by itselfor combined
with 15 g unprocessed wheat bran (21%
cellulose, 26% hemicellulose, 3% pectin,
4% lignin). The most important data and
anthropometric parameters of the children
are shown in Table |. Capillary blood
samples were obtained by fingerprick
before and 30, 60, 90, 120 and 180 min
after the consumption of wheat bran
and/or glucose solution.

Blood glucose was measured with the
orthotholuidine method, plasma immuno-
reactive insulin (IRI) with radioimmuno-
assay using the charcoal separation
technique. Relative body weight and body
fat were calculated as described earlier
[7]. Normal range of blood glucose and
plasma IR | were used as given by Guthrie
et al [1]. The statistical significance
between the means was evaluated with the
paired i-test.

Results

Glucose tolerance was normal, mean
blood glucose levels fell into the
normal range (Fig. 1). Glucose-induced
plasma IR | concentrations were above
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Tasbe |

Anthropometric values (M iSE) of the investigated children

i Body weight, . Bel. body weight, Body fat
Age, jT kg Height, cm percent percent
12.04 63.39 151.2 148.4 38.59
+0.61 +3.46 +3.31 +6.04 +1.92

Fm. 1. Blood glucose and plasma immunoreactive insulin (IR1) concentrations in 10 obese

children during oral glucose tolerance test with — -—

and without —-——- added bran.

Vertical bars represent standard errors. Am asterisk shows where the difference between
the means is significant (p < 0.02). The range between the 3rd and 97th percentile of the
distribution of normal values [1] is shown by the shaded area

the 97th percentile of the distribution
of normal values. Unprocessed wheat
bran significantly reduced blood glu-
cose levels and plasma IR 1 concentra-
tion at 30 min, but all blood glucose
and plasma IRI values tended to be
lower when bran was consumed with
glucose.

Discussion

Wheat bran caused a moderate but
significant decrease in blood glucose
and plasma IRI concentration in the
early phase of glucose tolerance test.
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Similar results were obtained in adults
by Jenkins et al [4]. Bran possibly
reduces or delays the absorption of
glucose and this leads to a secondary
decrease in IRl concentration. By
reducing carbohydrate absorption
wheat bran may help weight reduction.
Hyperinsulinaemia is not a primary
cause of obesity although it may play
a role in the development of severe
obesity [5]. Hypertriglyceridaemia,
which is a frequent finding in child-
hood obesity [7], has also a bearing
on hyperinsulinaemia.
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Considering the above-mentioned
facts the blood glucose and plasma
IRI lowering effects of wheat bran
seem to be advantageous in childhood
obesity. In addition, volume for vol-
ume, fibre-rich foods provide less
available energy than fibre-depleted
foods. The increased bulk and low
calorie density may be advantageousin
reducing energy intake by displacing
foods of high caloric density from
the diet. However, before recommend-
ing the use of bran in the treatment of
overweight children, the long-term
effects of high fibre diet on carbohy-
drate and lipid metabolism have to be
investigated.
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