
Manipulating the Type 1 Diabetes
Disease Process, Man Versus Mouse

In their article in this month’s issue of
Diabetes Care, Hummell et al. (1) tested
the hypothesis that gluten is a driving

antigen for type 1 diabetes–associated is-
let autoimmunity. They convincingly
demonstrated that elimination of dietary
gluten for 12 months in humans positive
for at least two type 1 diabetes–associated
autoantibodies does not consistently alter
the titers of these antibodies. The study is
well done and carefully analyzed. Their
conclusion that gluten does not drive islet
autoantibody production in type 1 diabe-
tes, as it does in celiac disease, seems very
appropriate. Yet, because the �-cell lesion
of type 1 diabetes is T-cell and not anti-
body mediated, and because antibody
and T-cell responses to the same antigen
can be markedly different or even recip-
rocally related, they cannot conclude that
the underlying type 1 diabetes disease
process in humans is not altered by elim-
ination of dietary gluten for 12 months.

Nonetheless, I feel that studies such
as this are extremely important because
they provide information that allows us to
compare specific aspects of the type 1 di-
abetes disease process in man versus
mouse. A tremendous amount has been
learned about the molecular and cellular
immunogenetic pathophysiology of type
1 diabetes in the NOD mouse, and in this
animal model, a large number of manip-
ulations can prevent type 1 diabetes (2),
including a gluten-free diet (3). How the
findings in the NOD mouse relate to type
1 diabetes in humans is a major question.
This is especially important at this time
because the diabetes community is eager
to test ways to preserve �-cell function in
recently diagnosed patients with type 1
diabetes and to prevent the development
of clinical type 1 diabetes in subjects iden-
tified as high risk. To accomplish this goal
in the U.S., the National Institutes of
Health is funding TrialNet, a consortium
of clinical centers, core laboratories, and a
coordinating/biostatistical center specifi-
cally charged with evaluating ways to alter
the type 1 diabetes disease process in hu-
mans. The potential relevance of observa-

tions in the NOD mouse to the design of
such clinical trials in humans is un-
known.

As mentioned above, a large number
of interventions can alter the type 1 dia-
betes disease process in the NOD mouse
(2). Because intervention studies provide
much stronger evidence for cause-effect
relat ionships than observat ional/
association studies, studies in humans us-
ing interventions efficacious in the mouse
will provide the best data to allow us to
compare the pathophysiology of type 1
diabetes in man versus mouse. If several
interventions that successfully alter the
type 1 diabetes disease process in the
NOD mouse are also successful in hu-
mans, then the concept that the underly-
ing type 1 diabetes disease mechanisms in
man and mouse are similar would be
strongly supported. In contrast, failure in
humans of interventions that clearly work
in the NOD mouse suggests important
difference in the pathogenesis of type 1
diabetes in man versus mouse that will be
essential for us to understand. The re-
cently reported failure of parenteral insu-
lin to prevent progression of high-risk
subjects to clinical type 1 diabetes in the
Diabetes Prevention Trial (DPT-1) is an
excellent example (4). In the NOD and
other mouse models of type 1 diabetes,
there is agreement by many investigators
that parenteral insulin can prevent pro-
gression to clinical type 1 diabetes; in fact,
much has been learned about the mecha-
nism of this prevention in the mouse (5–
9). It remains to be determined whether
the difference between the results of the
DPT-1 in humans and the observations in
the NOD mouse are due to minor but im-
portant differences in experimental de-
sign, such as insulin dose or timing
during the preclinical period of type 1 di-
abetes, or whether they are due to major
differences in the importance of insulin as
an antigen in the type 1 diabetes disease
process in man versus mouse. Neverthe-
less, it is essential for investigators in-
volved in intervention studies in humans
to make this determination.

Although Hummell et al. did not
show a consistent effect of dietary gluten
on type 1 diabetes–associated islet auto-
antibodies, inspection of Fig. 1 in their
article suggests more concordance be-
tween changes in antibodies than would
be expected if the changes over time of the
three antibodies were completely inde-
pendent. In patients 1, 2, 3, and 5, the
rises and falls of the antibody, especially
for GAD and IA-2 antibodies, seem to be
concordant for several time points over
quite long periods of time. This concor-
dance suggests that the fluctuations in au-
toantibodies are not random and,
potentially, that the underlying disease
process is being altered by something
other than gluten in the environment. It is
also important to note that type 1 diabetes
was not diagnosed when antibodies were
at their peak; in fact, in both cases, the
most recent autoantibodies were decreas-
ing in titer.

Islet cell antibodies, which provided
the first solid evidence that human type 1
diabetes was autoimmune in nature, were
discovered a little over 25 years ago (10).
Partly based on data from the NOD
mouse and other animal models of hu-
man type 1 diabetes, the field has rapidly
advanced to the point where numerous
interventions are being tested for their
ability to alter the type 1 diabetes disease
process in humans. Clearly these are ex-
citing times for patients with or at risk for
type 1 diabetes, for physicians caring for
these patients, and for investigators in this
field.
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