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The effect of cellulose on postprandial glycae-
mia is neither marked nor is its mechanism well under-
stood. Cellulose, is a non-viscous, water-insoluble
fibre, and such fibres do not affect postprandial gly-
cacmia significantly (6,7,18). However, the present
study suggests that cellulose might stimulate insulin
secretion. It is possible that cellulose stimulates GIP
secretion, which in turn stimulates insulin secretion.
This hypothesis is based on the fact that CL is a
glucose polymer, and the terminals of its molecules
may provide appropriate ligands for the same recep-
tors which mediate the GIP releasing effect of glucose.

Pectin is a water soluble, viscous fibre, and has
been reported to reduce postprandial glycaemia
(6,18,19). Pectin slows down gastric emptying (18),
and this is thought to be the major mechanism by
which it reduces postprandial glycacmia. In addition,
it might also pose a mechanical barrier to absorption
by increasing the thickness of the unstirred water layer
(20).

The mechanisms by which various nutrients af-
fect postprandial glycaemia or insulinaemia have been
summarised in Table II. Since the mechanisms are
partly distinct, it is possible that the effects of
nutrient combination may be mathematically predicta-
ble. In order to test this hypothesis, the data on simple
two-nutrient combinations from all isocaloric sets has

TABLE II : Effect of nutrients on postprandial
glycaemia and insulinaemia.

Effect on

Nutrient Interaction 25

been pooled to evaluate the mean reduction in
AUC-G brought about by each nutrient (Table III).

TABLE III : Contribution of individual nutrents to
reduction in postprandial glycaemia.

Meals Nutrient Number of Mean % reduction
comparead* evaluated sels** in A AUC-G

G vs G+CS Ccs 3 33.2

G vs G+MO MO 2 213

G vs G+CL CL 2 44

G vs G+P P 2 21.9

*Isoenergetic meals
**Each set had 5 or 6 subjects

Next, the reduction observed in response to three- or
four-nutrient combinations has been compared to the
reduction predicted for those combinations mathemati-
cally (Table IV). The predicted reduction has been cal-
culated taking into account the amount of each nutri-
ent in the combination. For example, 40 g casein in
G+CS brought about a 33.2% reduction in A AUC-
G, and 18 g maize oil brought about a 21.3% reduc-
tion in A AUC-G. Therefore, in response to
G+CS+MO, which incorporates 20 g CS and 9 g MO,
the predicted reduction in A AUC-G is (0.5 x 33.2) +
(0.5 x 21.3) = 27.2%. As seen in Table IV, the
observed reduction is somewhat greater than the pre-
dicted reduction. Estrich et al (10) also showed that

“protein and fat together gave a greater reduction in

postprandial glycaemia than the sum of the individual
effects of protein and fat.

TABLE IV : Predictability of response to multiple nutrients.

Nutrient Mechanism Postprandial Postprandial
glycaemia  insulinaemia
Protein Stimulation of Reduction  Increase
insulin secretion
Competitive Reduction  Reduction
inhibition of
glucose absorption
Fat Slowing of gastric Reduction  Reduction
emptying
GIP secretion* Reduction  Increase
Cellulose ? GIP secretion Reduction  Increase
Pectin Slowing of Reduction  Reduction

gastric emptying
Mechanical barrier

*The effect of GIP may be potentiated by cholecystokinin (CCK)
which is also secreted in response to dietary fat during the
postprandial phase (Zawalich 1988).

Mean % reduction in A AUC-G

Meals Number of Observed Predicted*
compared* sets**

G vs G+CS+MO 3 32.0 27.2

G vs G+CS+MO+CL 3 34.5 31.6

G vs G+CS+MO+P 3 64.5 49.1

*Predicted change is the algebraic sum of weighted changes in
response to individual nutrients as indicated in Table III.
**Each set had 5 or 6 subjects.

Thus in the present study, the glycaemic
response to a meal can be predicted fairly accurately
from its nutrient composition. But these results apply
only under the conditions of the study, which are much
simpler than in case of natural foods. The issue was
explored from a different angle in another study : if












