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OVERVIEW 
 

Background:   Resveratrol is a highly active polyphenol found in certain plants, such as grapes and peanuts, that provides protection from invading pathogens and environmental stressors. Since its discovery as an antioxidant in red wine, research has revealed 
many beneficial effects on the human end-organ function. These include anti-diabetic properties, cardioprotection, neuroprotection, anti-cancer effects, encouraged mortality and improved metabolism1. With such end-organ effects, resveratrol may have potential 
as a treatment for those suffering from neurological disease and frailty associated with aging. As these are physical and mental characteristics also improved through aerobic exercise2 it is important to ascertain how similar the mechanisms are between  
resveratrol treatment and aerobic training. 
 
This Experiment:   In order to determine the effects of resveratrol and aerobic exercise on memory decline we examined behavioural changes with a scopolamine-induced model of the amnesia associated with Alzheimer’s Disease. We examined in young male 
Wistar rats if a regular oral dose of resveratrol (20 mg/kg; 7 d) would have comparable alleviating effects on scopolamine-induced amnesia as 1 h treadmill running at 16.7 m/min (7 d) after 1 week’s treatment. For this, we used a Novel Object Displacement 
(NOD) task, with one of the objects being displaced following a 24 h delay to assess long-term spatial recognition memory3.  
 

Results:   Control animals receiving no treatment regime were able to perform well in this memory task after a 24 h delay, but the memory was disrupted in untreated animals that were administered scopolamine (0.7 mg/kg; i.p.) 30 min before training in the task. 
Daily oral dosing with resveratrol interfered with the memory decline associated with scopolamine administration, allowing these animals to perform as well as controls in this memory task. These improvements were not replicated in animals that underwent a 
daily treadmill running regime. Short-term pre-treatment with resveratrol, but not aerobic exercise, improved performance in the novel object displacement task using a 24 h delay.  
  
Conclusions: Our results indicate that resveratrol has more potential than aerobic training for use in the treatment of memory decline associated with Alzheimer’s Disease. With such a notable effect on scopolamine-induced amnesia this highlights the potential 
action of resveratrol through the cholinergic system, suggesting that aerobic exercise creates similar alterations in the body through a different pathway. 

 

                               METHODS 
 
 

Animals: 36 male Wistar rats, provided with food and water ad libitum, were randomly assigned between 3 experimental groups: 
 sedentary controls (SedCTL) 
 running controls (RunCTL) 
 sedentary resveratrol-treated (SedRES)   (n = 12 in each) 
 
 
Treatment: Resveratrol-treated animals were given an oral dose of maple syrup and resveratrol suspension (20 mg/kg; p.o.) daily 
for one week, with controls given maple syrup only 
 

Exercised rats ran on treadmills for one hour per day at 10—17 m/min, with sedentary animals placed on stationary treadmills for 
the same duration 
 
 
Scopolamine-induced Amnesia: 30 min prior to training for the memory task, half of the animals in each treatment group were  
administered with scopolamine dissolved in 0.9 % saline solution (0.7 mg/kg; i.p.). Vehicle controls were injected with an equivalent 
volume of saline solution (1 ml/kg). 
 
 
Novel Object Displacement Task: Following 7 days training/treatment, all rats were assessed in a 3-object Novel Object Displacement 
task with a  24 h delay to assess long-term recognition memory 
 
 
Weight Monitoring: Animals were weighed regularly to monitor health and compare alterations between treatment groups 

RESULTS 
 

No preference is shown for object C in training trials in all groups 

 

 

 

 

 
 

 
 
 

Resveratrol pre-treatment alleviates the memory deficit produced by scopolamine 
administration, but aerobic training has no effect 

 
 
 
 
 
 
 
 
 
 
 

Scopolamine treated animals showed no difference in total exploration in training but showed 
significant increased exploration during the testing trial 

 
 
 
 
 
 
 
 
 
 

Exercised animals maintained weights lower than resveratrol-treated and sedentary controls 
 

 

DISCUSSION 
 
We developed a measure of spatial recognition memory that could be performed by young, healthy animals 
but that highlighted impaired performance associated with scopolamine administration 

 
Daily pre-treatment with resveratrol for 7 days counteracted the memory impairment associated with 
scopolamine administration, allowing these animals to perform significantly above chance in the task 

 
Daily treadmill running for 7 days before scopolamine impairment did not have any noticeable beneficial 
actions against this compound 

 
The beneficial effects of resveratrol indicate that this compound may act through the cholinergic system to  
produce evident memory enhancement. The different findings after aerobic exercise indicate that these  
external factors act through different pathways 

 
Scopolamine-treated animals showed similar exploration time to vehicle controls in the NOD training trials 
(30 min following administration) but showed greatly increased exploration in the testing trial 24 h later. This 
could be influenced by the fact that they had less knowledge of the arena the during the test compared to 
untreated 

 
Aerobically exercised animals maintained a weight much lower than both controls and resveratrol-treated 
over the 7 day regime. This indicates that the trained animals were following a thorough regime 
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CONCLUSION 
 
Although both aerobic exercise and resveratrol treatment cause similar beneficial effects as seen by previous 
studies1,2, this study indicates a distinction in the methods by which these enhancements occur 

 
Our findings suggest that resveratrol may elucidate it’s beneficial effects through the cholinergic pathway 
whereas aerobic exercise uses an alternative pathway to create similar alterations 

 

Resveratrol could be more useful than aerobic exercise in treating a range of conditions of aging, such as     
frailty and memory dysfunction; which is suitable as the potential to exercise is limited in these individuals 

 

  References:  
1. J.A. Baur and D.A. Sinclair, Therapeutic potential of resveratrol: the in vivo evidence. Nature Rev. Drug Disc., 5 (2006), pp. 493–506 
2. H. van Praag, Exercise and the brain: Something to chew on. Trends Neurosci., 32(5) (2009), pp.283–290 
3. R.A. Bevins and J. Besheer, Object recognition in rats and mice: a one-trial non-matching-to-sample learning task to study “recognition 
memory”. Nature Protocols, 1 (2006), pp. 1306—1311 
 

Research funded by: 

Figure 1: 
Molecular structure 
of resveratrol and 
red grape skins as 
the main natural 

source 

Figure 2: 
Outline of the  

treatment, training 
and testing regime 

Figure 3: 
Schematic of the 

arena and placement 
of objects used in the 

Novel Object 
Displacement task 

Figure 4: With performance averaged for the 3 training trials in the Novel Object Displacement task, all animals showed chance level of interest 
in object C (the object that was displaced 24 h later). This is important as it highlights no preference for this object in any of the groups and  

validates our results from the testing trial. 

Figure 5: In the testing trial of the Novel Object Displacement task after a 24 h delay, vehicle-treated animals showed above chance interest in 
the displaced object showing recognition from the training trials. This recognition was impaired in scopolamine-administered controls and 

exercised animals. Resveratrol treated animals administered with scopolamine showed recognition of the displaced object. 

Figure 6: During the Novel Object Displacement (NOD) 
training trials, carried out 30 min after scopolamine or 
vehicle administration, there was no difference in total 

exploration of all objects between vehicle or 
scopolamine treated. 24 h later in the NOD testing trial, 
scopolamine-treated animals showed significantly more 

interest in exploration than vehicle-treated animals 

Figure 7: From the first day of treadmill running and 
resveratrol treatment, exercised animals maintained a 

weight lower than controls and resveratrol-treated 


