A Change in Paradigm: Diabetes Exacerbates Infection
by Hyperinflammation, Not Immunosuppression
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Abstract
Diabetes has long been believed to be
immunosuppressive due to defective phagocytes. We
measured inflammatory biomarkers, blood bacterial
density, and survival in diabetic wild-type and
congenic knockout mice infected with Gram-negative
bacteria (GNB). We confirmed that diabetic mice were
hyper-susceptible to bacteremia caused by GNB, dying
at an inoculum non-lethal to non-diabetic mice .
Despite excess mortality, bacterial burden was not
significantly higher in diabetic mice, indicating that
microbial clearance by phagocytes was not impaired.
However, diabetic mice exhibited dramatically
increased pro-inflammatory cytokines. Furthermore,
immunosuppressing diabetic mice with dexamethasone
or disrupting Toll-like receptor 4 (TLR4), the receptor
for advanced glycation end-products (RAGE), or their
common pro-inflammatory signal transducer MyD88
each reversed their hypersusceptibility to infection.
Rather than immunosuppression, diabetes increases
susceptibility to Gram-negative bacterial infections
through hyperinflammation, cumulatively induced
through MyD88 signaling by RAGE and TLR4.

Results

Figure 1. Diabetic mice were hypersusceptible to A. baumannii
sepsis despite similar bacterial density.

Figure 3. Diabetic mice were similarly hypersusceptible to
other Gram-negative bacilli, in a manner dependent on TLR4

Methods

Figure 4. RAGE disruption
ameliorates susceptibility
whereas MyD88
disruption completely
abrogates the
susceptibility of diabetic
mice to A. baumannii
infection.

Conclusions

• Bacterial strains – antibiotic-resistant clinical isolates

• Diabetes enhances inflammatory response to Gram-negative bacterial
infections via dual activation of MyD88 by TLR4 and RAGE, resulting in worse
outcomes despite similar bacterial burden.

• Mice – 6-10 wk, C57BL/6 mice and congenic knockouts
• Infection model – tail-vein injections of 10 7 CFUs
• Cytokines – MSD Multi-Spot Assay

• Dampening the innate immune response by antagonism of TLR4, RAGE, and
MyD88 was highly effective in protecting diabetic mice from lethal infections.

• Biomarkers – blood by iSTAT, temps. by PhysiTemp probe

• Immunomodulation is promising adjunctive therapy for diabetic infections.

• Statistics – non-parametric Log Rank for survival;
Wilcoxon Rank Sum test for all others; * if p < 0.05

Figure 2. Steroid treatment and TLR4 disruption each restored
resistance to infection in diabetic mice.

• Similar pathogenesis and potential therapy may also be relevant to other
infections more common and severe in those with diabetes.

