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SHORT REPORTS

Effects of cooking on serum glucose
and insulin responses to starch

Several studies have shown that the response of glucose or insulin,
or both, to various carbohydrates or carbohydrate-rich foodstuffs
varies,1-4 even though the amount of carbohydrate ingested remains
constant. Certain dietary fibres reduce the response of glucose and
insulin to a carbohydrate load, and it has been suggested that this may
be due to altered viscosity.5
We studied the responses of serum glucose and insulin to both

cooked and raw starch. Cooking not only increases the viscosity
but also splits the starch granules, thereby increasing the availability
of the starch to amylase.

Subjects, methods, and results

Eleven healthy male medical students were given, in random order and
after an overnight fast, 1 g of glucose equivalent per kg body weight as either
raw or cooked corn starch (0 91 g/kg body weight; Boots Co Ltd) or glucose
monohydrate (1 1 g/kg body weight) in 4 ml water/kg body weight. Cooking
entailed heating the raw starch and water to 68-70°C and stirring until
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complete gel formation. The raw starch and water were ingested as a slurry'
and the glucose monohydrate as a solution. Blood samples were taken before
and 15, 30, 60, and 90 minutes after ingestion of the test meal. Serum glucose
concentration was estimated with a glucose oxidase method, and insulin
values by a double antibody radioimmunoassay technique. Student's t test
was used for statistical comparisons.
The responses of serum glucose to glucose monohydrate and cooked

starch were closely similar, while that to raw starch was significantly less
(figure). The serum insulin response was greatest with the glucose mono-
hydrate meal, and the area under this response curve was significantly greater
than that after the cooked starch meal (p <001), which in turn was signifi-
cantly greater than that after the raw starch meal (p <0 01) (figure).

Comment

In any comparison of response to various dietary carbohydrates
the effects of cooking the carbohydrates may be important. The similar
pattern of serum glucose response to glucose monohydrate and
cooked starch compared with the simultaneous significant difference
in serum insulin responses again exemplifies the limited value of the
response of serum glucose as a measure of the rate and extent of
glucose absorption. The different nature of serum glucose response
to the raw and cooked starch may theoretically have been due either to
reduced availability of the raw starch to amylase or to the difference
in viscosity of the two test meals. The smaller responses of serum
glucose and insulin to the raw starch, however, suggest, that an
alteration in viscosity was not responsible.
Serum insulin values rose less after starch, whether raw or cooked,

than after an equivalent load of glucose. That the response of insulin
after cooked starch was less than after glucose suggests that viscosity
of the meal was playing a part, whereas the greater reduction in the
response of insulin to raw starch was unlikely to have had a viscosity
component. It seems that the ability to alter the response of glucose or
insulin, or both, to a carbohydrate meal is not peculiar to certain types
of dietary fibre but can also be brought about by the cook.
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Compression of oesophagus by
tortuous dilated aorta

Although compression of the oesophagus by aortic aneurysm or great-
vessel anomalies-namely, dysphagia lusorial-is weli recognised,
compression by a dilated and tortuous aorta has been reported in
only 15 patients,2-5 most being elderly women. We report six cases
seen in this hospital and suggest that the condition may be more
common than has been supposed. We also report kinking obstruction
of the elongated oesophagus proximal to the compression, which has
not been described.

Case reports

Case 1-An 89-year-old woman admitted in left ventricular failure also
complained of longstanding anorexia, vomiting, and weight loss of 6 kg.
Pronounced kyphoscoliosis and left ventricular hypertrophy were noted. She
was normotensive. Chest radiography showed cardiomegaly with left
ventricular enlargement, and an unfolded aorta, basal lung changes consistent
with aspiration, and a mediastinal fluid level. The descending aorta had a
reversed S configuration.3 Barium swallow showed oesophageal elongation
and secondary kinking obstruction (figure). Even after 20 minutes only a
small amount ofbarium had entered the stomach. The reason for the oesopha-
geal compression was apparent but had not been recognised when barium
swallow had been performed elsewhere five years previously.
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