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METHODS

● 5-month-old male C57BL/6J5 (n = 5, pilot study) 

● 14-month-old female APP/PS1 (amyloid-β model)6 and WT = control littermates

(n = 14-20 behaviour; n = 5 immunofluorescence)

● TAG implant, 3 days incubator habituation at room temperature (23±1°C)

● Exposure to 42°C (HT) or room temperature (CTR) for 20 minutes

INTRODUCTION

● Heat treatment (HT), in the form of saunas and hot baths, can improve physical and 

mental health in a variety of chronic diseases1,2. More importantly, there is an inverse 

correlation with sauna frequency and the risk of developing Alzheimer's disease (AD)3.

● HT induce heat shock proteins (HSPs), molecular chaperones that have a protective role 

counteracting the formation, propagation, and toxicity of protein aggregates 

(hyperphosphorylated tau and β–amyloid) in animal models of AD. People living with AD 

have impaired heat shock response pathway4. 

AIMS

● Develop and validate a safe sauna-like heat protocol for mice that effectively induces heat 

shock proteins (HSPs) in the brain without the use of anaesthesia.

● Evaluate the therapeutic potential of chronic heat treatment in a mouse model of AD.

RESULTS ACUTE TREATMENT PILOT

1 session for acute pilot 16 sessions for chronic treatment  

(2x per week for 2 months)

Statistics: Repeated measures (RM) ANOVA, Two-way ANOVA, One sample t-test, 

Unpaired t-test. ‘Main effects’: & RM, * treatment, # genotype; ^ genotype by treatment 
interaction, P value: x p < .05, xx p < 0.01, xxx p < .001
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Fig. 1 (A) Subcutaneous temperature response minute by minute during HT (42°C) or room 

temperature exposure (CTR) for 20 minutes. Western blot quantification of heat shock proteins 4 hours 

after HT (42°C) or room temperature exposure (CTR) for 20 minutes in the (B) prefrontal cortex and (C) 

hippocampus of C57BL6/J mice. 
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CONCLUSIONS
● Validated a sauna-based heat treatment for mouse models with short 

duration, lower temperature exposure and no use of anaesthetics, a 

low-cost non-pharmacological treatment option, with no side effects.

● HT improved disease pathology and brain inflammation while also 

rescuing cognition and motor performance in AD mouse model.

Future perspectives: Explore mechanisms (e.g. brain vascular health); 

Sauna pilot study in older adults to develop a safe and effective protocol 

for clinical trials.
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RESULTS APP/PS1

Fig. 2 (A) Subcutaneous average temperature response during HT (42°C) or 

room temperature exposure (CTR) for 20 minutes. (B) Novel object location test. 

(C) Average time and (D) number of slips in the beam walk test.

Fig. 3 (A) Estimated area of Amyloid-β plaques in the dentate gyrus (DG) and 

(B) CA3 region of the hippocampus. (C) Representative images of CA3.

Fig. 4 Number of (A,C) microglia and (B,D) astrocytes in the dentate gyrus (A,B) 

and CA3 (C,D) region of the hippocampus. (E) Representative images of DG.
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