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SUDlDlary : Fasting blood sugar was measured at the beginning and end of a 1-wk dietary period

during which weanling rats were fed either a fibre-free diet, or a similar diet containing cellulose

or ispaghula husk. The fibre-free group showed no significant change, but the groups fed ceIlulose

or ispaghula showed a signi ficant fall in fasting blood sugar.
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INTRODUCTION

cellulo S/ ispaghula

There are several reports suggesting improvement in glucose tolerance as a result of
prolonged intake of hig" fibre diets (_,5, 7, 8). But human diets are complex, and it is not
always possible to ascribe an eTh ct to a sp cific chemical constituent of the diet. Further,
fibre is also a heterogenous entity, different components of which have varying physiological
effects. We report here a simple study on fasting blood glucose of weanling animals fed

chemically defi:led diet> of known composition.

MATERIAL AND METHODS

Thirty three weanling rats were divided into three groups and were put on a fibre free
diet (FF) (12 r.,ts), or a high fibre diet contai jng cellulose (HF-C) (10 rats) or ispaghula
(HF-I) (I I rats) f, r 4 weeks. Thf' composision of the three diets is given in Table 1. Fasting

blood samples were obtained from the tail at the beginning and end of the dietary period.
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Blood sugar was determined using Dextrostix reagent strips and a reflectance cclorimeter with
a digital output (Ames).

T ABLE I : Composition of diets used.
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1As recommended by the American Institute of Nutrition (l)

~VitaminetsForte (Roche)

3:\'utrition grade (CSIR Biochemicals Unit)
'Sat Isabgol (Sidhpur Sat Isabgol Factory)

RESULTS

While the fF group showed no significant change dliring the period of observation,

both the HF-C and HF-I groups showed a significant decrease (Table II).

T ABLE II : Blood sugar in rats on different diets.

Diel

FF

HF-C

HF-I

lntitial

63.3±10.7
65.1 ± 3.7
62.4± 7.9

'Values are mean±SD, *P<O.05

Blood sugar (mg%Jl
Final

682±8.3
6J.7±4.7*
57.8±6.3*

% char.ge

+7.7
-5.2
-7.1

DISCUSSION

The uncll ttered desiJ:-n of the study, and the purified sources of fibre used. illustrate
that fibre by itself, can bring about a small but consistent fall in the fasting blo d sugar.

The effect is produced both by a water insoluble non viscous fibre like cellulose. as well as by
a water soluble vi'cous fibre like ispaghula. A similar hypoglycaemic effect was also observed
with guar in guinc:1 pigs (1 I). Guar contains guar gum, which is also a visctJus fibre like

ispaghula. The mechanism underlying the effect may be an increase in sensitivity of B cells
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of the islets of Langer lans to glucose, or of peripheral tissues to insulin, or both (9). Guar
gum has been shown to increase the activity of hepatic glucose-6-phosphate dehydrogenase

and phosphofructokinase (12l. This is likely to result in enhanced utilisati n f glucose for
Jipogene is and sec ndaril a fall in blood sugar. 'e found in a recent human study that
cellulose, but not pectin, had an insulinotrupic effect (Sid hu, Sud, Bijjani, Karmarkar and

1 ayar, unpublished), which may explain the present observation. We also found that rats
and hamsters on the HF· C and HF-I diets gr w slower than on the FF diet (6) as has been
r ported also by oth r au thors (3, 10). If the slower growth is because of reduced adipose
tissue, it may be expected to b~ associated with enhanced sensitivit of peripheral tissues to
insulin (4).
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