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Cooling ‘brains on fire’ 
to stop Parkinson’s

Prof. Matt Cooper
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Parkinson’s Disease (PD) is caused by the death of key cells in the 

brain, leading to the loss of dopamine, a chemical used to control the 

movements a person makes as well as emotional responses.

While symptoms can be controlled by Levodopa therapy over a few 

years, the disease is still progressing and no disease-modifying 

treatments are currently available.

Targeting neuroinflammation through inhibiting inflammasomes may 

address this major unmet medical need.

Parkinson’s Disease
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Our body uses special sensors to detect microbes or products of 

damaged tissues.

Inflammasomes are an important family of such sensors.

When immune cells recognise an infection or harmful substance in 

the body that needs to be neutralised, inflammasomes – groups of 

proteins in the immune cells – generate signals that cause 

inflammation and call other cells to help.

This short term, beneficial inflammation allows the cells to fight and 

clear the infection or foreign particles, restoring us to good health.

However, if inflammation becomes chronic, many kinds of 

inflammatory diseases can occur.

Harmful inflammation & inflammasomes
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BEHIND THE SCIENCE

Does chronic inflammation drive Parkinson’s disease?
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Discovery of Inflammasomes & NLRP3

Jürg Tschopp (1951-2011) first 
characterized the Inflammasome 

Hal Hoffman identified mutations in 
Cryopyrin (CIAS1/NLRP3) associated with 
an autoinflammatory phenotype: CAPS 

Hal Hoffman Photo: UCSD
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Alzheimer’s, 
Parkinson’s, CAPS 
CVD etc

NLRP3 Drives IL-1, IL-18 and Lytic Cell Death

NLRP3 associated with many inflammatory diseases

NLRP3 Activators In Disease
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The NLRP3 inflammasome is druggable!



© INFLAZOME 2020 9

Non-clinical evidence implicating NLRP3 in many pathologies

MCC950 in > 150 publications > 50 pathologies in > 80 in vivo models

Parkinson’s Disease
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Target validation: Alzheimer’s Disease
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NLRP3 inhibition Reduces Aβ pathology in APP/PS1 mice 
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MCC950 improves cognitive function. 

NLRP3 inhibitions decreases caspase 1 in microglia of APP/PS1 mice 
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Inflazome founded mid 2016

Founded mid-2016

MJFF funding to advance NLRP3 PET Tracer

Dublin, Ireland Cambridge, UK Brisbane, Australia
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Mitochondrial dysfunction
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Mitochondria – powerhouses with bacterial origin

https://www.deannaminich.com/what-to-eat-to-fuel-a-healthy-mitochondria/ https://www.nature.com/articles/cr201120
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Neuroinflammation and microglia
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Neuroinflammation and microglia

http://jonlieffmd.com/blog/are-microglia-the-most-intelligent-brain-cells https://www.pinterest.co.uk/pin/450641506439681418/?lp=true

https://www.medicalnewstoday.com/articles/318927
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Neuroinflammation and microglia

https://www.medicalnewstoday.com/articles/318927
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a-Synuclein and the spread of Parkinson’s
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Spread of aSyn in the brain

https://res.cloudinary.com/abcam/image/fetch/f_auto,q_auto,w_auto
,dpr_auto/https://a.static-
abcam.com/CmsMedia/Media/postcardalphasynuclein1000x806px.jpg

https://www.zyversa.com/inflammasomes



© INFLAZOME 2020 21

Spread of aSyn in the brain

ASC in substantia nigra post-mortem samples from 

healthy controls, or PD patients

Representative images and quantitation of hyperphosphorylated α-synuclein staining in
the cortex of PFF mice. (A-C) Representative immunofluorescence images of phosphorylated-
serine 129 -synuclein (pS129 α-Syn, red) and DRAQ5 (blue, 3rd panel only), in the cortex of PBS-
or PFF inoculated mice at 8 months. Images represent ipsilateral cortical sections from three 
separate mice for each group of: (A) PBS-injected mice; (B) α-synuclein PFF-injected mice; and 
(C) α-synuclein PFF injected mice dosed with MCC950. Scale bar 20μm. (D) Quantification of 
pS129 α-Syn-positivenstaining intensity in the cortex of stained sections of PFF mice after 8 
months (n=3 mice/group). Data shown as mean ± SEM. **P < 0.01, ***P < 0.001 by one-way 
ANOVA, and Bonferroni’s post-hocntest.
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TARGET VALIDATION

Clinical target validation and efficacy in non-clinical models
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Role of NLRP3 In Parkinson’s Disease

Trent Woodruff

Increased NLRP3 
pathway activation in 

human Parkinson’s brains

Gordon et al., Sci. Transl. Med. 10, eaah4066 (2018) 31 October 2018
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Prevention motor deficits with MCC950 in the 6-OHDA model of PD

Parkinson’s Model

Parkinson’s Model
+ NLRP3 inhibitor
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PARKSINON’S INVESTIGATIONAL DRUG

INZOMELID (IZD174)
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Prophylactic 
treatment

-24h

Therapeutic Treatment

4 months 6 months 8 months

PFF-Syn or 
saline

injection

10 months0

IHC & 
Neuro

transmitters

12 months

Inzomelid prophylactic and therapeutic study in the PFF-Synuclein  model

(n=10)

Experimental approach summary

Prophylactic treatments started 1 day before synuclein injection

Therapeutic treatment started 4 months after synuclein injection 

Inzomelid was dosed in drinking water at 0.3mg/ml 

EXPERIMENTAL DESIGN

1. WT SALINE

2. WT PFF Syn

3. WT PFF Syn / Inzomelid

4. WT PFF Syn / Inzomelid

Inzomelid Prophylactic Treatment

Inzomelid Therapeutic Treatment 

With thanks to Dr .Eduardo 
Albornoz Balmaceda & A/Prof. 

Trent Woodruff & MJFF

Behaviour
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IZD174 in Parkinson’s aSyn model at 10 months

SALINE PFF-SYN

PROPHYLACTIC

IZD174

THERAPEUTIC

IZD174
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Dopamine, DOPAC and HVA Levels at Study Termination

Data represents mean and SEM (n=4-8). One way ANOVA and Tukey’s multiple comparison test. 
*/# P<0.05, **/## P<0.01, ***/### P<0.001, ****/#### P<0.0001. * c.f saline, # c.f  PFF-syn  
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Will NLRP3 inhibitors be safer than IL-1 biologics?

• Safer: selectively blocks NLRP3-driven IL-1

• There are 14 inflammasomes that respond to 

infection; we only block one of these, leaving others to 

respond.

• More convenient – oral once daily.  If patient has 

severe infection simply come off drug for a few days.

• Illaris induces leukopenia in animals and humans

• MCC950 actually prevents mortality and morbidity in 

pre-clinical infection models: viruses, bacteria, fungi, 

parasites

• More profound effect: also inhibits IL-18 & 

pyroptosis (lytic cell death), mitochondrial and 

cellular reactive oxygen species

• CNS penetration enables trials in brain 

diseases
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Will NLRP3 inhibition be sufficient?
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Inzomelid in the clinic

Brain Penetrant

Peripherally

Restricted

Peripherally

Restricted
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Thank you!


