Challenging traditional treatment paradigms: Heat treatment as
a preventative and remedial intervention for tauopathies

335038 Benjamin Smits?t, Jack Coleman?, Isabella Jajjo!, Seth Hennessy?, Ali Sultanzadeh?,

S Mohnish Puvvena?, Jane Thompson?, Tim Karl!, Rossana Rosa Porto?

w ;'4 Dementia Australia-
4 Research Foundation

S 1. Behavioural Neuroscience Group, School of Medicine, Western Sydney University, Australia
School of Medicine 2. Lived Experience Expert Advisory Panel (LEEAP), Sydney Dementia Network B.Smits@westernsydney.edu.au

BACKGROUND

e Heat treatment (HT), including saunas and hot baths, has shown positive health benefits in other chronic conditions®2. More importantly, population studies
show an inverse correlation between sauna use frequency and the risk of developing Alzheimer’s disease (AD)3.

e HT induces heat shock proteins of 70 kDa (HSP70), a molecular chaperone implicated in maintaining tau proteostasis, suppressing the hyperphosphorylation
and accumulation of pathological tau in animal models of AD. People living with AD also have an impaired heat shock response pathway*.

AIM

e To evaluate whether chronic heat treatment can prevent or alleviate behavioural deficits in a mouse model of tau-related neurodegeneration.

METHODS

e 2 (preventative) or 6-month-old (remedial) male and female TAU58/2 (n = 7-13, tau pathology model) and wildtype-like
(WT) littermates

e 3 days of incubator habituation at room temperature (22+1°C), followed by tag implant
e CTR (22°C) or HT (42°C) for 20 minutes (x2/week, 2 months)
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Statistics: Repeated Measures (RM) ANOVA, Two-way ANOVA, One sample t-test. ‘Main effects’: & RM,
* treatment, # genotype; ‘Interactions’: * genotype by treatment; P value: x p < .05, xx p < 0.01, xxx p <.001
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Fig. 1 Average increase in subcutaneous temperature during HT (42°C) or room temperature exposure (CTR), for the 20-minute Fig. 5 Average increase in subcutaneous temperature during HT (42°C) or room temperature exposure (CTR), for the 20-minute

duration. (A) Male and (B) Female duration. (A) Male and (B) Female
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Fig. 2 Spatial memory measured in the novel object location task. TAU58/2 mice had impaired spatial memory, rescued by HT. Fig. 6 Male TAU58/2 mice had impaired spatial memory, rescued by HT. All females showed intact memory. Time spent
Time spent exploring the object in the novel location as a percentage of total exploration. exploring the object in the novel location as a percentage of total exploration.
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Fig. 3 Social memory in the three-chamber social preference test. Sociability is impaired in TAU58/2 females, rescued by HT. All Fig. 7 Social memory in the three-chamber social preference test. All mice showed intact sociability. Time spent exploring the
males showed intact sociability. Time spent exploring the new mice is presented as a percentage. new mice is presented as a percentage.
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2- Fig. 4 Motor performance measured in the

H#
4 4- Fig. 8 Motor performance measured in the beam
beam walk task, including the average time ] walk task, including the average time to cross the
il to cross the beam (A/B) and number of 27 ? beam (A/B) and number of hindlimb slips (C/D).
hindlimb slips (C/D). Motor performance is 0 0- Motor performance is impaired in TAU58/2 mice,
o ' o impaired in TAU58/2 mice. WT TAUS8  WT TAUS8 WT TAUSS WT TAUSS

WT  TAUS58 WT  TAUS58 WT TAUS58 WT  TAUS58 rescued by HT.

CONCLUSIONS

e \alidated a low-cost, non-pharmacological sauna treatment with short duration, no use of anaesthetics, with no side effects and easily applicable to clinical
settings.
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e Heat treatment improved spatial memory, sociability, and motor coordination in the TAU58/2 mouse model of Alzheimer’s at different disease stages.
Future Perspectives: Correlation of the heat shock response with behaviour and pathology, for use as a potential biomarker.
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