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Viral underpinning to the Austrian record
of type 2 diabetes?
Thurner et al. (1) identifies spikes in diabetes
incidence using year-of-birth data from Aus-
tria over the last century. They intriguingly
associate these peaks with intervals of nation-
wide famine with the disease onset appar-
ently occurring decades later. The informa-
tion provided by Thurner et al. is a valuable
supplement to previous studies on the Dutch
WWII famine that also demonstrate a rela-
tionship to later diabetes onset (2). Based on
our studies of a rodent-borne Picornavi-
rus*, we suggest an alternative interpreta-
tion involving an infectious contribution
to the diabetes.
The Ljunganvirus, first identified in native

rodents of Europe and North America, was
later found correlated with the diabetes
incidence in Northern Sweden and associated
with population outbreaks of the rodents,
along with the observations that the rodents
themselves experienced diabetes. A labora-
tory mouse model in which pregnant dams
were exposed to the virus is especially per-
tinent to the interpretation of diabetes in
those exposed to the Austrian famines: at
maturity offspring exposed in utero became
diabetic, but only if exposed to stressful con-
ditions. The external stressors, either behav-
ioral or metabolic, were essential for the
disease outcome even in the presence of the vi-
rus. Another experiment* showed that the
diabetic symptoms were reduced or elimi-
nated following antiviral treatment, point-
ing to a causative role for the virus itself.

Viral involvement in diabetes suscepti-
bility may play out as follows. A condi-
tioning stimulus of diabetes susceptibility
occurs with viral infection of the mother
during pregnancy. Viral success is enhanced
by stressors through immune modulation in
response to stress in a pregnant host. The
virus influences tissue development in the
embryo, conditioning susceptibility to dis-
eases occurring later in life. Disease expres-
sion itself depends on the conjunction of
several factors, such as lifestyle, adiposity,
and genetics.
In type 1 diabetes (T1D), a trigger, typi-

cally associated with a viral source (3), has
been postulated as occurring 2 y before di-
abetes onset. Although the Austrian diabetes
cases were largely type 2 diabetes (T2D), with
most case subjects aged over 50 y, physiolog-
ical connections between T1D and T2D are
now well established, suggesting links be-
tween the two (4, 5). Characteristics of both
T1D and T2D have been noted in the ro-
dents in which the Ljunganvirus was first
identified. The timing of the periods of fam-
ine relative to the birth dates of individuals
later acquiring diabetes in the Austrian sam-
ple is critical. For each of the Austrian fam-
ines (1), it is noted that the births occur
within 2 y of the famine episode. Thurner
et al. (1) interpret this timing as being a result
of the famine itself, yet this pattern corre-
sponds with the behavior of a viral trigger.
For the Austrian diabetes record the stress

may have been an essential event encourag-
ing viral infection to alter development, per-
mitting T2D decades later. Although a viral
hypothesis in diabetes causation has long
been discussed, the Ljunganvirus hypothesis
fits this new data. Both viral trigger and social
stress hypotheses have been around for many
years, and both may prove essential to an
understanding of diabetes etiology.
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*See www.ljunganvirus.org for references.
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