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Disease burden of diabetes and DKD in Australia
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Current therapies do not target underlying pathogenesis



Mitochondrial dysfunction is associated with diabetes

ATP content reduces in early 
diabetes

OCR increases as diabetes 
progresses

Albuminuria occurs after 
mitochondrial adaptations
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Mitochondrial damage directly drives inflammation



Aim

To map renal immunophenotypic and mitochondrial 
bioenergetic adaptations to diabetic kidney disease 
(DKD) in a mouse time-course model of diabetes.



Experimental design



Renal hypertrophy worsens as diabetes progresses

Basic characterisation

Data presented as mean ± SEM; Two-way ANOVA with Tukeyôs multiple comparisons performed; *P Ò 0.05, **P Ò 0.05, ***P Ò 0.001, ****P Ò 0.0001



Diabetic mice exhibit polyphagia, polydipsia, and polyuria

Basic characterisation

Data presented as mean ± SEM; Two-way ANOVA with Tukeyôs multiple comparisons performed; *P Ò 0.05, **P Ò 0.05, ***P Ò 0.001, ****P Ò 0.0001



Hyperglycemia is established early and sustained

Basic characterisation

Data presented as mean ± SEM; Two-way ANOVA with Tukeyôs multiple comparisons performed; *P Ò 0.05, **P Ò 0.05, ***P Ò 0.001, ****P Ò 0.0001



Dysfunction is followed by structural damage

Renal endpoints
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Data presented as mean ± SEM; Two-way ANOVA with Tukeyôs multiple comparisons performed; *P Ò 0.05, **P Ò 0.05, ***P Ò 0.001, ****P Ò 0.0001

Time effect ns P=0.1122

Diabetes effect ****P<0.0001

Interaction ns P=0.2511



Kinetic profile of a Seahorse assay

Modulator ETC target
Effect on 

OCR

ADP ATP synthase/Complex V ŷ

Oligomycin ATP synthase/Complex V Ź

FCCP
Inner mitochondrial 

membrane
ŷ

Antimycin A Complex III Ź



Isolated mitochondria supplemented with glutamate + malate

Diabetes alters ETC Complex I function

Energetic demand under baseline physiological conditionsIndicator of cellular ATP demandMaximal respiration that can be achieved following ETC uncouplingProton migration into the matrix without producing ATP
Data presented as mean ± SEM; Two-way ANOVA with Tukeyôs multiple comparisons performed; *P Ò 0.05, **P Ò 0.05, ***P Ò 0.001, ****P Ò 0.0001



Mitochondrial bioenergetics summary



Mitochondrial bioenergetics summary



Monocyte infiltration occurs in the diabetic and kidney

N = 5-9 per group. Data presented as mean ± SEM; Two-way ANOVA with Tukeyôs multiple comparisons performed; *P Ò 0.05, **P Ò 0.05, ***P Ò 0.001, ****P Ò 0.0001



T cell populations increase in the diabetic setting

N = 5-9 per group. Data presented as mean ± SEM; Two-way ANOVA with Tukeyôs multiple comparisons performed; *P Ò 0.05, **P Ò 0.05, ***P Ò 0.001, ****P Ò 0.0001



T cell populations increase in the diabetic setting

N = 5-9 per group. Data presented as mean ± SEM; Two-way ANOVA with Tukeyôs multiple comparisons performed; *P Ò 0.05, **P Ò 0.05, ***P Ò 0.001, ****P Ò 0.0001



T cell populations increase in the diabetic setting

N = 5-9 per group. Data presented as mean ± SEM; Two-way ANOVA with Tukeyôs multiple comparisons performed; *P Ò 0.05, **P Ò 0.05, ***P Ò 0.001, ****P Ò 0.0001



Timecourse studies facilitate identification of optimal therapeutic window

Conclusions
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Extra slides



Basic characterisation



Blood glucose monitoring

N = 8-16 per group. Data presented as mean ± SEM.



Basic characterisation (cont.)



Body weight monitoring

Data presented as mean ± SEM.



The electron transport chain (ETC) REMOVE


