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anesthetized using CO2 and identified using a dichotomous key of North American Drosophilids.  

Female flies of species requiring male characteristics for identification were held in vials containing 

Carolina Instant Media + 5% propionic acid + yeast until they produced offspring;  then their male 

offspring could be identified.  

 During the 2013 survey, we encountered 13 Drosophila species, nine of which were found 

during the 1986 survey, along with four new species: D. algonquin, D. putrida, and D. simulans, and 

D. suzukii (Table 1).  D. suzukii did not appear in collections until August, possibly a result of die-off 

during the preceding winter.  Perhaps of some concern, when considering total fly counts during the 

year, the invasive D. suzukii ranked as the most common species in the Philadelphia area in 2013 

(Figure 1). 

 

 

 

 

 

 

Figure 1.  Total indivi-

duals/species for 2013.    
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Introduction 

 

Harman’s free radical theory of aging (Harman, 1956) proposes that the free radicals, such as 

highly reactive derivatives of oxygen, are produced during the normal course of cellular metabolism.  

The organism fails to counteract all the damage done to macromolecules by free radicals as the 

balance between oxidants and antioxidants, such as free radical-detoxifying enzymes, acts in favor of 

oxidants.  Over a period of time, these unrepaired damages accumulate due to the altered homeostasis 

leading to aging and death. 

The hypothesis that states free radicals, or more specifically oxygen radicals, cause the 

biological damage leading to the physiological decline is only now beginning to be adequately 

appreciated.  Although there is no general agreement about the mechanisms underlying aging, the 

free radical theory of aging has held considerable appeal for many years.  Some predictions were 

made from the free radical theory.  According to these, adding antioxidants to the diet that changes 

the balance between oxidants and antioxidants should increase longevity.  Increase in the activity of 

antioxidant enzymes is also expected to increase longevity.  Attempts to relate free radical theory to 

lifespan in Drosophila were initiated by Loeb and Northrup (1917).  Drosophila is particularly an 

attractive model to study the aging process as many candidate plant compounds can be easily mixed 

with food for feeding the larvae or adult flies.  The Drosophila model could be useful for 

translational research for discovery of new therapeutic strategies to prevent or ameliorate age-related 

damage including neurodegenerative disorders (Kim et al., 2011).  

Natural compounds with free-radical scavenging activity play a potential role in maintaining 

human health and preventing diseases.  Antioxidant phytochemicals promote human health by 

exhibiting diversified physiological and pharmacological effects namely, inactivating carcinogens, 

stimulating the immune system, protecting the heart from free-radical attack, and in preventing the 

eye lens cataracts (Srivastava et al., 2011).  Studies have shown that plant-derived antioxidant 

nutraceuticals scavenge free radicals and modulate oxidative stress-related degenerative effects 

(Thatte et al., 2000).  There is a great deal of interest in newer natural bioactive molecules with 

health-promoting potential (Srivastava et al., 2006).  Uysal et al. (2009) reported that an aqueous 

extract obtained from the lichen Usnea (Dolichousnea) longissima Ach. (Ascomycota, Parmeliaceae) 

enhanced lifespan and fecundity of D. melanogaster at low doses, but had deleterious effects at 

higher doses.  In addition, the extract obtained from the epiphytic lichen Lobaria pulmonaria (L.) 

Hoffm. (Lobariaceae) caused a dose-dependent increase in the longevity of male and female 

populations of D. melanogaster (Uysal et al., 2010). 

Decalepis hamiltonii (family: Asclepediaceae) grows wild in the forests of peninsular India.  

Its tubers are consumed as pickles and also as juice for its health-promoting properties (Harish et al., 

2005;  Srivastava et al., 2006).  The root extract of D. hamiltonii is a cocktail of novel antioxidants 

that exhibit cytoprotective and chemoprevention potential in vitro and in vivo (Srivastava et al., 2007, 

2011, 2012).  D. hamiltonii root extract also shows neuroprotective property in vivo in Drosophila 

(Jahromi et al., 2013).  In view of the health-promoting potential of D. hamiltonii root extract, we 

investigated whether it could have an impact on longevity in Drosophila. 

 

 

Materials and Methods 

 

Drosophila melanogaster (Oregon K strain) obtained from the Drosophila Stock Center, 

Manasagangotri, Mysore was employed for the study.  This stock was maintained in a vivarium at 22 

± 1C on standard wheat cream agar medium with 12:12 light and dark cycles.  Synchronized eggs 
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were collected (Delcour, 1969) and were raised under uniform conditions of temperature, humidity, 

food medium, and density.  The flies obtained from these cultures were used for the adult lifespan 

assay.  Both methanolic and aqueous extracts of D. hamiltonii, which are mixed thoroughly in the 

cream agar medium, were used for the present study.  Three concentrations of aqueous extract (0.1%, 

0.5%, and 1%) were prepared and were mixed into the culture medium.  The flies obtained from 

standard experimental cultures served as control.  Mixing and feeding of flies with the extract were 

standardized.  This medium was changed every 5-7 days depending upon the condition of the culture 

media.  Five vials for each concentration (20 flies in each vial) were taken.  The mortality rate was 

recorded every day.  This procedure was carried out until the death of all flies in all the vials.  

 

 

Results 

 

Lifespan assay carried out with D. hamiltonii extract showed that the methanolic extract does 

not have much effect in extending lifespan when compared with the aqueous extract in Drosophila 

melanogaster.  Therefore, for the current study, only aqueous extract was employed.  Our results 

revealed significant effect of D. hamiltonii on lifespan extension in D. melanogaster (Figure 1).  This 

result further showed a difference in the male and female lifespan ratio of D. melanogaster fed with 

D. hamiltonii.  There was a significant survivability of females over males both in flies treated with 

and without D. hamiltonii.  There was also significant difference in the lifespan between males and 

females in both control and D. hamiltonii-fed groups.  1% aqueous extract was found to significantly 

extend the lifespan more than the other two lower concentration extracts.  Therefore, 1% aqueous 

extract was employed for all the experiments that were conducted later. 

 

 
 

 

 

 

Discussion and Conclusion 

 

Oxidative stress occurs when a variety of antioxidant defense mechanisms are overwhelmed 

by environmental exposure or intrinsic factors, and may lead to cell damage and death.  Therefore, 

major focus of therapeutic research has been to reduce oxidative stress using antioxidant compounds.  

Figure 1.  Survival curves of D. melanogaster fed with 0.1%, 0.5%, 

and 1% aqueous (Aq) D. hamiltonii (Dh) root extract.   
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Peng et al. (2009) have showed that black tea extract, a mixture of epicatechins and theaflavins, when 

added to the culture medium, prolonged the survival of wild-type Drosophila exposed to paraquat or 

hydrogen peroxide.  Similar beneficial effects on survival were observed with combinations of 

catechin, epicatechin, and glutathione, which have high superoxide-scavenging activity (cf., Kim et 

al., 1997).  It has been earlier shown that the root extracts of D. hamiltonii contain at least a dozen 

distinct antioxidant compounds that scavenge free radicals and chelate metal ions (Harish et al., 

2005;  Srivastava et al., 2006).  In the present study, we have found that the aqueous extract of D. 

hamiltonii significantly extends the lifespan of D. melanogaster, which could be attributed to the free 

radical scavenging and cytoprotective property of the bioactive molecules.  Further, we have recently 

shown that D. hamiltonii root extract shows neuroprotective potential in Drosophila, which strongly 

implies that neurodegenerative changes associated with aging are delayed (Haddadi et al., 2013).  

Therefore, D. hamiltonii roots could be useful natural antioxidant-rich supplement that exhibits 

therapeutic potential in aging individuals.  
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Radiotherapy is an important treatment regimen for cancer that could be used as a single 

treatment or along with surgery and/or chemotherapy.  However, use of ionizing radiation is 

compromised by the side effects that result from radiation-induced damage to normal tissue.  

Radiation treatment leads to destruction of proliferating cells in tissues, such as lymphoid organs, 

bone marrow, intestinal crypts, testes, and ovaries, and long-term fibrotic damage to the soft tissues 

that limit their function (Hall, 2000).  Drosophila melanogaster is an excellent model organism for 




