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The effect of unprocessed w heat bran on blood 
glucose and plasma immun oreactive insulin 
levels during oral glucose tolerance test in 

obese children
D M o ln á r , I D ó b e r , G S o ltész

D e p a r tm e n t o f P aed ia trics , U n iv e rs ity  M edical School,
Pécs, H u n g a ry

B lood  glucose and  p lasm a  im m u n o reac tiv e  in su lin  co n c e n tra tio n s  
w ere m e a su re d  d u rin g  o ra l glucose to le ra n c e  te s t  in  10 obese ch ild ren . O ral 
glucose w as g iv en  b y  itself o r co m b in ed  w ith  15 g unprocessed  w h e a t b ra n . 
B ra n  s ig n ific a n tly  reduced  th e  b lo o d  glucose and  p lasm a im m u n o reac tiv e  
in su lin  c o n c e n tra tio n s  a t  30 m in  of th e  to le ran ce  te s t. I t  is co n c lu d ed  th a t  
su p p le m e n ta tio n  o f obese ch ild ren ’s d ie t  w ith  unprocessed b ra n  is a d v a n ta 
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.

P a t ie n t s  a n d  M e t h o d s

O ra l glucose to lerance  te s t  (1.75 g /kg  
b .w .) w as  carried  o u t in  10 obese ch ild ren  
(4 g ir ls  a n d  6 boys) a f te r  10— 12 h  fa s tin g . 
O ra l g lucose w as g iven b y  itse lf  o r  com bined  
w ith  15 g  unprocessed w h ea t b ra n  (21%  
cellu lo se , 26%  hem icellulose, 3%  p ec tin , 
4 %  lig n in ) . T he m ost im p o r ta n t d a ta  an d  
a n th ro p o m e tr ic  p a ram ete rs  o f th e  ch ild ren  
a re  sh o w n  in T able I .  C ap illa ry  b lood 
sa m p le s  w ere  ob ta ined  b y  fin g e rp rick  
b e fo re  a n d  30, 60, 90, 120 a n d  180 m in  
a f t e r  th e  consum ption  of w h e a t b ra n  
a n d /o r  glucose solu tion .

B lo o d  glucose w as m easu red  w ith  th e  
o r th o th o lu id in e  m ethod , p la sm a  im m u n o 
re a c t iv e  in su lin  (IR I) w ith  ra d io im m u n o 
a s s a y  u s in g  th e  cha rco a l se p a ra tio n  
te c h n iq u e . R e la tiv e  body  w e ig h t a n d  bo d y  
f a t  w e re  ca lcu la ted  as desc rib ed  ea rlie r  
[7 ]. N o rm a l range of b lood  g lucose  an d  
p la s m a  I R I  w ere used as g iven  b y  G u th rie  
e t  a l  [1 ]. T he s ta tis tic a l sign ificance  
b e tw e e n  th e  m eans w as e v a lu a te d  w ith  th e  
p a ir e d  i- te s t .

R esu lts

Glucose tolerance was normal, mean 
blood glucose levels fell into the 
normal range (Fig. 1). Glucose-induced 
plasma IRI concentrations were above
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Т а в ье  I

A n th ro p o m etric  v a lu e s  ( M iS E )  of th e  in v es tig a ted  children

Age, jT
Body weight, 

kg Height, cm Bel. body weight, 
percent

Body fat 
percent

12 .04 6 3 .3 9 151 .2 1 4 8 .4 38 .59
± 0 .6 1 ± 3 . 4 6 ± 3 .3 1 ± 6 . 0 4 ± 1 .9 2

F m . 1. B lo o d  glucose and  p la sm a  im m u n o reac tiv e  in su lin  ( IR I)  co n cen tra tions in  10 obese
c h ild re n  d u r in g  o ra l glucose to le ra n c e  te s t  w ith  — -—  a n d  w ith o u t — ----- a d d e d  b ra n .
V e r tic a l  b a r s  rep resen t s ta n d a rd  e rro rs . Am a s te r is k  show s w here th e  d ifference b e tw e e n  
th e  m e a n s  is  sign ifican t (p <  0 .02 ). T he  ran g e  b e tw e e n  th e  3rd  and  97th p e rcen tile  o f  th e  

d is tr ib u tio n  of n o rm a l v a lu es [1] is  sh o w n  b y  th e  shaded  a rea

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

D iscu ssio n

Wheat bran caused a moderate but 
significant decrease in blood glucose 
and plasma IRI concentration in the 
early phase of glucose tolerance test.

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 IRI 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 advantageous in 
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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