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Abstract — Resveratrol (RSV) is a widely marketed 
longevity supplement that is a naturally occurring 
polyphenolic compound found in many fruits including 
grapes, peanuts, and berries [2].The mechanism of action 
of RSV is dependent on the presence of a surplus of 
NAD+. Therefore, it is unclear how RSV might aid in 
longevity if not supplemented with NAD+. Drosophila 
melanogaster wild type were exposed to RSV and 
Nicotinamide Riboside (NR), a precursor to NAD+, either 
independently or in combination (RSV+NR) and 
compared to the control group. 
 

I. INTRODUCTION 

     Modern trends in health science in popular culture involve 
widespread interest in supplements that can aid in longevity 
[9]. One supplement that is widely marketed as effective in 
this regard is Resveratrol. RSV, 3,5,4’-Trihydroxystilbene, 
works by activating the Sirtuin pathway, a molecular 
pathway involving a number of genes commonly referred to 
as longevity genes [10]. Sirtuin (SIRT) genes code for the 
SIRT1 family of proteins that are responsible for biological 
functions and aging [2]. Sirtuins make up a seven member 
class of proteins that function predominantly as NAD 
dependent deacetylases and use NAD+ as a substrate to 
remove acetyl groups from histones, which allows for 
condensing of DNA [6]. Given that the mechanism of action 
for RSV and its effect on longevity involves the activation of 
the SIRT pathway, which requires NAD+, it is unclear how 
RSV alone will affect longevity without additional surplus of 
NAD+. Nicotinamide Riboside (NR) is a precursory 
compound of NAD+ + that is readily available for use in the 
laboratory setting [7]. Through the salvage molecular 
pathway, NR undergoes phosphorylation to produce 
Nicotinamide Mononucleotide (NMN) utilizing NR kinase; 
NMN is then converted into NAD+ by NMN 
Adenyltransferase [11]. As such, NR may be a secondary 
supplement, that when administered in combination with 
RSV, may produce a greater effect than administration of RSV 
alone. This study investigated the longevity producing effects 
of RSV and NR in the common fruit fly, D. melanogaster, when 
used individually and in combination. D. Melanogaster was an 
ideal organism because it is a well-studied and provides a 
highly tractable genetic model organism that is used 
frequently in longevity research. It is easily attainable, 
inexpensive and has a rapid life cycle [8]. It was hypothesized 
that RSV given in combination with NR will increase the 
lifespan of D. melanogaster more than either treatment given 
independently. 

II. METHODS 

   To examine the effects of RSV and NR on the survival rate 
of D. melanogaster, parent generation (P) flies were obtained 
from Ward Biologic, all at the same age. To eliminate food 

source as a possible confound, generation one (G1) and 
subsequent generation two (G2) experimental flies were bred 
and all were exposed to standard medium 24-blue and 20 ml 
of the respective treatment. Experimental groups were 
designated as follows: RSV, NR, RSV+NR, and a control, no-
treatment (NT) group. Each generation was produced by 
mating 4 groups of 15 males with 15 females for four days in 
an incubator set to 25oC. Adult G2 flies were transferred on 
the first day of adulthood (D1), using Flynap anesthesia, at a 
density of 30 flies per vial, in each of 4 vials – one for each 
experimental group. Mortality rates were recorded daily. 
Group differences for treatments were assessed using a one-
way ANOVA, and survivorship curves were compared using 
a Kaplan-Meier approach. The Kaplan-Meier survival 
analysis is a powerful log-rank statistical test that is typically 
used to investigate questions involving survival rates within 
treatment groups. A chi-squared test statistic produced from 
this analysis indicates whether the survival rate for one group 
differs from any other groups with statistical significance [4]. 
 

III. RESULTS AND DISCUSSION 
 

	
Figure 1: One-way ANOVA for test of group differences about the 
mean. Treatment did not have a significant effect on average lifespan 
(F=0.32, p=0.812), and NT flies, on average, survived the longest 
(µ=15.60). 

	
Figure 2: Kaplan-Meier Log-rank test for group differences in survival 
curves. Treatment group did not have a significant effect on mortality 
rate within the study period (X2=4.00 p=0.26). A vertical gap between 
plotted curves indicates the greatest survivorship in the top-most curve, 
and a horizontal gap that it took longer for a given group to experience  
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On average, there was no significant difference between 
groups’ average lifespans (F=0.32, p=0.812). Existing group 
differences are likely driven by a difference in average death-
date in the No Treatment (NT) group (µ=15.60) and the 
Resveratrol (RSV) group (µ=15.35), from the two other 
groups, Nicotinamide Riboside (NR) (µ=14.16 days) and 
RSV+NR (µ=14.29 days). Flies in the NR and RSV+NR groups, 
on average, experienced shorter lifespans than flies in the 
other two groups. However, given that these results are not 
statistically significant, it is likely that any group differences 
were due to chance.  
     Survivor-curve analysis indicated that the risk of death is 
not consistently greater for one treatment group than another, 
but that there was a mild trend indicating a difference in 
survival probability between groups (X2=4.00, p=0.26). Based 
on these results the survival rate was approximately 
equivalent in all groups. The results indicate that RSV and 
NR, two widely marketed products for improving longevity, 
are not effective in increasing lifespan. Consumers should be 
wary of claims that these supplements can have a marked 
effect on health. Given that Nicotinamide Riboside (NR) and 
Resveratrol (RSV) are contained in a variety of food sources, it 
will be of great interest to translate this study from this model 
organism, and examine whether these supplements can 
prevent age-associated physiological decline in humans. 
Limitations in the study design might limit interpretations to 
be drawn from this data as the average lifespan of D. 
melanogaster is longer than the current study period (µ≈ 50 
days) [5]. Further studies should be performed to investigate 
the efficacy of these treatments at different concentrations, 
and over a longer time period. Determination of a 
supplement capable of extending an organism’s lifespan 
would revolutionize modern-day medicine. 
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