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CORRESPONDENCE

(Letters to the Editor are welcomed. They may report
new clinical or laboratory observations and new develop-
ments in medical care or may contain comments on
recent contents of the Journal. They will be published, if
found suitable, as space permits . Like other material sub-
mitted for publication, letters must be typewritten, dou-
ble-spaced, and submitted in duplicate . They must not
exceed two typewritten pages in length . No more than
five references and one figure or table may be used. See

"Information for Authors" for format of references,
tables, and figures . Editing, possible abridgment, and
acceptance remain the prerogative of the Editors. )

What Is "Normalization" of Blood Glucose ?

To the Editor: A recent editorial in the Southern Medical

fournal raised the question, "Does normalization of blood
glucose reduce the risk of complications of diabetes?"'
The conclusions were based on the recently published
results of the Diabetes Control and Complications Trial
(DCCT) Y Two groups of patients had long-term follow-
up while one group was treated conventionally and the
other intensively. Normalization of blood glucose was not
attained in either group . However, it was only 40% above

the suggested "normal" in the intensive treatment group .

Nonetheless, over the study period, which averaged 7
years, there was at least a 60% reduction in risk between
the intensive and standard treatment group in diabetic
retinopathy, nephropathy, and neuropathy.

The unanswered question is, "Can the complications
be even more dramatically reduced if we can really
answer the question, how normal is normal blood glu-
cose?" There are, according to Murphy, seven definitions
of "normal ."" Most represent average or statistical, and
sometimes suggest physiologic or healthy. But the least

studied definition is the "ideal . "
To derive blood glucose ideality, progressively symp-

tomless and sign-free individuals were used . The time-

tested self-administered Cornell Medical Index Health
Questionnaire (CMI) was used. The Table summarizes
the findings for the blood glucose levels of 698 presum-
ably healthy subjects who consumed food or drink
approximately 4 to 5 hours before having blood drawn'
The mean blood glucose value was 84 mg/dL, with a
standard deviation of 23. What is most noteworthy is the
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Blood glucose mean and range 4 to 5 hours postprandially in subgroups of
patients reporting progressively fewer symptoms and signs, using Cornell

Medical Index Health Questionnaire.

blood glucose range . It extends from a nadir of 40 to a
zenith of 200 mg/dL. (The nonlethal range of blood glu-
cose is 20 to 1,500 mg/dL.') As one moves downward in
the Table, the sample size understandably shrinks in a
logical order as health requirements are stiffened . What
is exciting is that with perfect regularity the lowest and
the highest values are progressively eliminated . The point
to be emphasized is that, with increasing health, there is
systematically greater glucose homogeneity and the
"ideal" nonfasting blood glucose value appears to be 80
mg/dL (hemoglobin A~ value, 4 .4 mmol/L) (Figure) .
Obviously, there is always a problem with sample size,
since no one is perfectly healthy. Also, there is always the
experimental error in performing the test.

Is it possible to approach such ideality without run-
ning the risk of hypoglycemia and/or an increase in body
weight if one were to add supplements such as
chromium, vitamin C, and nicotinamide? The final ques-
tion is with even greater normalization of blood glucose,
can we reach even greater decreases in diabetic complica-
tions?

E. Cheraskin, MD, DMD
University of Alabama Medical Center
Park Tower 904/90 6
2717 Highland Ave S
Birmingham, AL 35205
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Nuniber- of Minimum/Maximum Mean Blood

Sample CMI Blood Glucose Glucose
SD

Line Size Complaints Values (mg/dL) (mg/dL)

1 698* no 40-200 84
85

23
23

2 575 <50 40-200
40-200 85 23

3
4

389
88

<30
<10 50-130 89 1 9

5 25 <5 50-130 90 19
2 1

6 9 <3 65-130 94
77 3 <2 65-90 79
08 1 0 80-80 80

*Entire sample.
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Reply

7b the Editor: The point that Dr. Cheraskin makes is an
interesting one . Lowering blood glucose to within a per-
centage point of a normal hemoglobin A ,, dramatically
reduces the complications of insulin-dependent diabetes .
The question of whether it is possible to achieve a greater
decrease in diabetic complications or perhaps their total
prevention by normalization of glucose will finally be
answered when greater strides are made in pancreatic
transplantation and islet cell implantation research . With
exogenous insulin, the degree of hypoglycemia occurring
in patients with diabetes who achieve near normal levels
of glucose makes the goal of absolutely normal blood
glucose levels unachievable for the vast majority of
insulin-dependent diabetic patients .

It is also interesting to speculate on whether lowering
the average blood glucose value in the population with-
out diabetes will help promote better health and a
greater sense of well-being . If we lower blood glucose in
the general population, can we prevent the complications
of aging, for example? We know that hemoglobin A i< is a
glycosylation product formed by a nonenzymatic reaction
when glucose binds to a fraction of hemoglobin . There
are many glycosylation products formed spontaneously
on tissue proteins. These advanced glycosylation products
have been implicated in the pathogenesis of aging and
may also be involved in atherogenesis and renal disease .'
Patients with higher glucose levels develop these prod-
ucts more rapidly. In addition, there are studies suggest-
ing that rates of accumulation of glycosylation products
may be accelerated in populations of diabetic subjects at
high risk for complications.Y Thus, these glycosylation
products, which now can be assayed, may be markers for
patients in whom we should emphasize more stringent
control of diabetes to prevent these complications . Might
they also be markers in patients without diabetes for
accelerated aging? Recently, glycosylation inhibitors such
as aminoguanidine have been used to decrease advanced
glycosylation products with the hope of decreasing some
of the complications of diabetes and perhaps some of the
age-related complications of glycosylation as well. '

As yet, however, there is no compelling scientific evi-
dence to suggest that lowering blood glucose levels in the
normal population will prolong life or promote a greater
sense of well-being. The article by Murphy,' cited by Dr.
Cheraskin, looks at the number of complaints patients
have, which does not necessarily correlate with either dis-
ease or outcome .

There is, however, considerable evidence that a regu-
lar exercise program and the achievement of a normal
body weight on a diet low in fat will diminish the proba-
bility of developing diabetes and atherosclerotic cardio-
vascular disease .5 Therefore at present we should aggres-

sively advise our patients on a prudent diet . We hope that
further research will allow us to inhibit glycosylation and
thereby diminish the complications of diabetes and
aging.

V. K. Piziak, MD, PhD
Scott & White Clinic
Division of Endocrinology
2401 S 31st S t
Temple, TX 76508
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