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The development of C. elegans at 25 {degrees}C. 



normal

glucose

high

glucose
normal glucose

high glucose

mitotracker
Methylglyoxal-derived

hydroimidazolone
Merge

Mitochondrial modification by AGEs

Reactive oxygen speciesLife span

Using C. elegans to study effects of hyperglycemia
Schlotterer et al Diabetes 2009
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Model of the DAF-2 insulin/IGF-signaling pathways and their modulators

DAF-2 is the C. Elegans homologue to the mammalian insulin receptor

Although there is only one receptor, there are 38 insulin-like peptides



Loss of Insulin-like Peptides DILPS1-5 Produces 

a Diabetic-like Condition in Drosophilia

Decreased metabolic rate
Increased circulating sugars

Fat cell autophagy

Decreased triglycerides

Decreased larval fat cell size

Impaired growth

Zhang et al PNAS 2009







Oscillating Periods of Hyperglycemia in Zebrafish 

Induces Microvascular Changes and Retinopathy
Alvarez et al Disease Models and Mech 2010



Gilbert 2000

Mammalian kidney progresses through three stages…

…zebrafish kidney through two stages



The zebrafish pronephric kidney 

is a simple structure
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G = glomerulus; N = neck; PCT = proximal convoluted 

tubule; PST = proximal straight tubule; DE=distal early; 

CS=corpuscle of stannius; DL=distal late; 

PD=pronephric duct; C=cloaca

The redefined zebrafish larval kidney







#2 - Potential Impact

CLINICAL RELEVANCE

• Benefits of model organisms are: genetically tractable, and 
quick, given relatively short life spans.

• How do you define relevance?

• Move in both directions. Targets in humans understand 
mechanisms in lower organisms

• Model Organisms will allow for analysis of specific pathways. 
These must be selected judiciously to identify or to address 
specific mechanisms that might be challenging to study in 
more complex organisms

• There has to be plan to move the field forward from discovery 
to translation



Model Organisms
• Could potentially be a platform for high throughput 

screening for complications or potential therapeutic 
targets

• Ultimately these would need to validated.

• Non Human primates take as long as people 
therefore after initial toxicology, the case is made to 
take these straight to humans

• Should large mammal work be centralized into 
shared resources, such as pigs, which might be good 
models for vascular complications



Making Models More Relevant

• Humanizing key pathways in relevant 

models. 



#3- Barriers?

All Models have Caveats
• Mice are not necessarily great models of humans 

either

• Should we be considering larger mammals again, 
pigs, non-human primates etc. 

• This depends on the complications and the relevance 
of the model to a given complication e.g. vascular 
complications. 

• Large animals not appropriate for early stage 
development, but could be relevant for example could 
be a source of stem cells for example. 



# 4 - Resources

nPOD-c

• Using existing human study cohorts to 

procure tissue and other samples, e.g. 

EDIC cohort.

• Use preclinical tissue data to compare 

with these  data sets



Biomarkers

• Validating pathways found in model 

organisms to determine if relevant 

biomarkers might exist.

• Developing diagnostics such as 

pathway specific markers such as 

antibodies, liposomes etc.



How two move things forward

• Foster interactions between 

pathophysiological experts with model 

organism individuals might be the most 

productive approach.

• Foster workshops to encourage interaction 

and cross fertilization


