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OVERVIEW 
 

 Background: The polyphenol, resveratrol, rose to attention over the past 15 years as a possible 

explanation for the “French Paradox” and has since attracted increased interest due to discoveries revealing 
many beneficial effects on human end-organ function1. These include antioxidant properties, 
cardioprotection, anti-tumour effects, encouraged longevity and improved metabolism. These properties are 
also improved through endurance training2; leading to the hypothesis that resveratrol might be an “exercise 
mimetic”.  
 

 This Experiment: We examined in young healthy male Wistar rats whether a regular oral dose of 

resveratrol (20 mg/kg; 5 d/week) would have a similar effect on long-term recognition memory as 1 h  
treadmill running at 16.7 m/min (5d/week) after 18 days treatment. For this, we used a Novel Object  
Recognition (NOR) task, a well-validated behavioural measure of rodent memory useful for evaluating  
experimental manipulations on cognition3. 
 
 
 
 
 
 

 
 Results: Tested in this task with a 24 h delay, after 18 days of treatment/exercise, rats that underwent  

resveratrol treatment and/or treadmill running performed significantly better than sedentary control rats. 
Additionally, rats treated with resveratrol maintained a weight lower than sedentary controls, but higher  
than exercised, from 1 week after treatment began until the experiment ended. 
  

 Conclusions: Our results indicate that regular 20 mg/kg oral resveratrol treatment produces similar   

hippocampal-dependent cognitive enhancement in the NOR task as regular 1 h treadmill running after 18 d. 
 These findings highlight another means by which resveratrol may be an exercise mimetic and further         
  suggest that resveratrol is brain penetrant; enhancing neurocognitive function. 

METHODS 
 

  Animals: 
24 male Wistar rats, provided with food and water ad libitum, were assessed for normal  
psychomotor behaviour and matched between 4 experimental groups: 

 sedentary controls (SedCTL) 

 running controls (RunCTL) 

 sedentary resveratrol-treated (SedRES) 

 running resveratrol-treated (RunRES)   (n = 6 in each) 
 
 

  Treatment: 
Resveratrol-treated animals were given an oral dose of maple syrup and resveratrol suspension 
(20 mg/kg; p.o.) 5 days per week, with controls given maple syrup only 
 

Exercised rats ran on treadmills for one hour per day at 10—17 m/min, 5 days per week, with controls 
placed on stationary treadmills for the same duration 
 
 

  Novel Object Recognition Task: 
Following 18 days training/treatment, all rats were assessed 
in a Novel Object Recognition task with a 24 h delay to assess 
long-term recognition memory 
 
 

  Molecular Comparisons: 
Tissue samples were analysed for alterations in Brain-derived Neurotrophin Factor (BDNF) levels between 
groups and blood samples  assessed for insulin and adiponectin changes 
 
 

  Weight Monitoring: 
Animals were weighed regularly to monitor health and compare alterations between treatment groups 

BEHAVIOURAL RESULTS 
 

Resveratrol and Exercise Increased NOR Exploration 
 

Total exploration time decreased across training trials for all 
groups 
 

Sedentary controls showed significantly less exploration in the 
test trial compared to the three treatment groups 
 

Resveratrol-treated and exercised showed similar exploration  
in test as in T1 
 
 

No Object Preference Shown in NOR Training Trials 
 
 
All animals spent approximately one third of the total  
exploration time exploring the object that was later replaced 
 
No preference shown for any one of the 3 objects 
 
 

Resveratrol and Exercise Enhance Long-Term Memory 
 
After 24 h delay, no indication of recognition memory in 
sedentary controls 
 
Resveratrol-treated and exercised animals showed 
increased exploration of novel object, D, relative to 
  familiar objects, A and B 
 

RESULTS 
 

Animals were Matched for Psychomotor Abilities 
 

 
 
All animals were assessed in the plank walk task at the  
beginning of the experiment 
 
All rats were healthy with good balance and co-ordination 
 
One-way ANOVA revealed no difference between groups  
on latency to fall, F3,20 = 0.151, p = 0.928, and number of  
turns, F3,20 = 1.20, p = 0.335  
 
 

Weight Restriction Trends with Exercise and Resveratrol 
 
 
 
Exercised control rats had significantly lower  
normalised weights compared to sedentary  
controls throughout the training protocol 
 
Both resveratrol-treated groups maintained  
a weight gain remaining in a range between  
both untreated groups  
 
 
 

Resveratrol is found 
abundantly in red 

wine and on the skin 
of red grapes 

DISCUSSION 
 
We found a treatment regime of 20 mg/kg resveratrol for 18 d (5d/week) showed similar novel object 
recognition performance improvements in young healthy rats to those observed in an exercise programme 
of 1 h/d for 18 d (5d/week) 
 
This was paralleled with increased BDNF levels in brain regions associated with long-term recognition  
memory and circulating insulin and adiponectin, suggesting an involvement of these molecules in this  
enhancement 
 
Data from monitoring animal weight changes suggest that resveratrol is a strong calorie restriction mimetic 
even with sedentary rats fed ad libitum on a normal diet 
 

CONCLUSION 
 
Even with an inactive lifestyle, resveratrol treatment and exercise have  
similar positive effects on long-term recognition memory and associated  
proteins 
 
Both resveratrol and exercise may act through identical pathways  and thus resveratrol could provide a     
useful tool to further understand how exercise exerts its adaptations physiologically and cognitively 
 

Resveratrol may also be used in treating a range of conditions of aging, such as frailty and memory             
dysfunction; which is important when the potential to exercise is limited 
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MOLECULAR RESULTS 
 

Increased BDNF Levels with Resveratrol and Exercise 
 

 
 
 
 
 
 
 
 
 
 
Resveratrol treatment and treadmill walking led to increased levels of BDNF found in dentate gyrus,  
hippocampus and perirhinal cortex tissue samples as assessed by ELISA 
 
 
 

Increases in Circulating Adiponectin and Insulin 
 
 
 
 
 
 
 
 
 
 
Resveratrol treatment and treadmill walking led to increased levels of adiponectin measured in blood but 
     running alone did not increase circulating levels of insulin 


