
When studying groups offieople with relatively

disease-free oral and extra-oral tissues, one may find that

the range of blood glucose which encompasses the fanding s

is much less than is presently regarded as norma l

PHYSIOLOGI C

GLUCOSE-TOLERANC E

TEST

By W. M. RINGSDORF, JR., and E. CHERASKIN

Blood-glucose levels, as determined in an
analysis of glucose-tolerance tests, largely
dictate the diagnosis of diabetes mellitu s

The range of blood-glucose levels
considered normal or physiologic is de-
rived from statistical averages of glucose-
tolerance tests performed on presumably
healthy individuals .

Health, in medicine, is a relative term .
In this study health is relative to the dis-
ease diabetes mellitus . It is important that
persons from whom our standards for
blood-sugar levels have been derived
should all exhibit the same degree of
health relative to diabetes mellitus . The
random selection of dental patients report-
ed here indicates that our normal range
may be too broad .
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Review of Currently Held Concepts

Two denominators are common to the
opinions of the experts regarding the physi-
ologic range for the glucose-tolerance test
results . First, the values obtained for nor-
mality are very similar . Second, the indi-
viduals from whom these ranges have been
derived have been determined healthy by
virtue of their being ambulatory and/or of
having a negative family history of dia-
betes mellitus . It is assumed that no indi-
viduals thought to be diabetic by existing
standards were included in these analyses .

The limits of the normal glucose-toler-
ance patterns have been outlined in a
number of publications . Fajans (6) claims
that normal fasting blood glucose is below
100 mg . per cent, that the peak should no t
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In all graphs, blood glucose levels were obtained during fasting conditions . Values are also
plotted following breaking of the fast for periods ending at 30 minutes, 1 hour, 2 hours, and 3
hours . Central lines indicate mean values . Upper and lower lines indicate limits of standard devia-
tion . The range for a given time (or temporal point) is represented by the difference between upper
and lower lines at a given point .

Note the range between upper and lower limits of the standard deviation points at each time
indicated for comparison with the other graphs . The median-line path varies less from a straight
horizontal line in each succeeding graph .
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exceed 160 mg. per cent in one hour, and
that the blood glucose should return to

below 1 1 0 mg. per cent within two hours .
These conclusions have been drawn from
a study of one hundred and twenty-five
non-diabetic subjects with a negative fami-
ly history of diabetes mellitus .

Mosenthal and Barry (7), in a study of
fifty presumed healthy hospital workers,
also reached conclusions regarding physio-

logic ranges . They suggest a fasting blood
glucose of less than 100 mg . per cent, a

peak below 150 mg . per cent, and a return
of the blood glucose to less than 100 mg .
per cent in two hours .

Lukens' system (8), though more com-
plex, recognizes that fasting blood glucose
should not exceed 110 mg. per cent, a peak
not above 170 mg . per cent, and a return in
two and three hours, respectively, to less
than 120 and 110 mg . per cent .

Aims in This Investigation

The assumption is made, in publications
which have set the standards for normality,
that no diabetes mellitus existing in the pa-
tient and no positive family history of the
disease are the only factors necessary to es-
tablish health criteria . There is no ques-
tion that, all other factors being equal, per-
sons without symptoms and signs are prob-
ably healthier, in terms of diabetes mellitus
and other diseases, than those with symp-
toms and signs (9) .

In this experiment an attempt is made
to develop the glucose-tolerance patterns
of non-diabetic subjects who also report the
absence of certain symptoms and signs
generally regarded as characteristic of the
diabetic state .

Method of Investigatio n

Eighty-nine non-diabetic subjects with a
negative family history of diabetes mellitus
were studied by means of the glucose-toler-
ance test using the Somogyi-Nelson meth-
od (10, 11) . Each of these individuals was
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questioned regarding a number of findings
generally associated with diabetes mellitus .
Specifically, each subject was interrogated
regarding polyphagia, polyuria, polydip-
sia, furunculosis, and weight change (12) .
Also, each person was examined in regard
to clinical tooth mobility and number of
teeth missing . These oral signs are general-
ly associated with the diabetic state (13) .
In this way three categories of individuals
were created from which comparisons of
glucose-tolerance test ranges could be
made .

Results with Lenient Criteri a

The results in Graph 1 show that proce-
dures used in these glucose-tolerance tests
resulted in values similar to those generally
cited. Several features deserve particular
attention . First, the smallest range is noted
at the fasting level (59-101 mg. per cent) .
It is commonly accepted that fasting blood
glucose should normally extend within the
range of 60-100 mg . per cent . This is quite
consistent with figures of this experiment .

According to most investigators, the
blood-glucose level should not exceed 150-
170 mg. per cent within 30 minutes to 1
hour . Again, consistent results are seen in
Graph 1 . Finally, it is generally recognized
that the blood-glucose level should return,
in 2-3 hours, to the original fasting levels .
Results in our study also confirm this .

Results When General Symptoms Were

Eliminated

Comparison of patterns obtained when
individuals reporting general symptoms
were eliminated from the group with pat-
terns of the previous group shows a reduc-
tion in range at every point (Graph 2) .

The glucose-tolerance pattern obtained
for this selected group of individuals clus-
ters more closely about the mean than the
pattern observed in Graph 1, which is de-
rived from individuals screened only on the
basis of being non-diabetic and revealing
no family history of diabetes mellitus .
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Results When Tooth Mobility and Loss Were

Also Eliminated

Glucose-tolerance test patterns for eight
individuals with even fewer symptoms and
signs are plotted in Graph 3 . Comparison
with the other graphs indicates an even
further constriction of blood-glucose range
at each temporal point .

In other words, non-diabetic subjects in
the following three groups cluster more
about the mean than those previously ob-
served in other groups: (1) those with a
negative family history of diabetes mellitus ;
(2) those without the presence of poly-
phagia, polyuria, polydipsia, furunculosis,
and weight change ; and (3) those with no
clinical tooth mobility and a full dental
complement .

Summary

1 . There is general agreement, by act if
not by word, that the range of blood-glu-
cose levels considered physiologic are fairly
well defined .

2 . The present standards determining
the normal range for blood-glucose levels
have been derived through statistical anal-
yses of tests on individuals presumed
healthy .

3 . Evidence in this study shows that, by
defining health criteria as related to dia-
betes mellitus through insistence on pro-
gressively fewer symptoms and signs in sub-
jects used, the physiologic blood-glucose
range will progressively shrink .

4 . It would be well to repeat this experi-
ment in another laboratory with other sub-
jects and, hopefully, a larger sample. This
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would permi't even §tricter definition of
health criteria . Within the limits of this
study it might be postulated that physio-
logic blood-glucose levels might shrink-to
a point !
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