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Abstract 

Multiple studies on Drosophila melanogaster have led to many important discoveries 

during the past century, and this species developed into a powerful model organism that allows 

researchers to combine techniques and methods from many fields including genetics, molecular and 

cell biology, biochemistry, bioinformatics and developmental biology. Our research team has made 

further progresses by designing a Drosophila melanogaster based experimental system to study the 

effects, and ultimately the mechanism of action of bioactive compounds extracted from different fruits 

and vegetables on an individual and molecular levels. In this paper we report a nutritional genetics 

study that shows the beetroot, black current, blue berry and sour cherry extracts affecting in a dose-

dependent fashion the hatching rate of Drosophila melanogaster individuals, and they do not lead to 

chromosomal loss and/or aneuploidy.  
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INTRODUCTION  
 

Fruits and vegetables are of a great importance for the healthy 

nutrition of humans. Several studies have been conducted to elucidate the 

biological relevance of vegetables and fruits consumption for healthy and 

chronic disease affected humans (for review see Maiese et al., 2010; 

Vasanthi et al, 2012). Despite the fact that the majority of such experiments 

are converging to a general conclusion that the intake of fruits and 

vegetables is important for maintaining of health condition of humans 

and/or preventing diseases (Wiseman, 2005; Weng and Yen, 2012), very 

little is known about the direct effect of plant derived bioactive compounds 

on human organism (for review see Yu and Chung, 2006; Azad and Wright, 

2012). Interestingly, using single bioactive compounds there have been 

several studies performed to follow the reactions of model organisms 

(Papaconstantinou et al, 2005; Xu et al., 2011;), though the scientific 

relevance of such experiments could be questioned in case someone tries to 

build an argument for the benefic effects of fruits and vegetables dietary 

intake based on the above mentioned studies. The dietary intake of fruits 

and vegetables leads to the simultaneous loading of several bioactive 

compounds into the humans or animal organisms. It seems therefore likely 
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that the plant derived multiple bioactive compounds could be are capable of 

acting simultaneously either enhancing or suppressing certain cellular 

phenomena in a dose-dependent manner. The concentration of individual 

bioactive compounds and the specific bioactive compound composition of a 

certain fruit and/or vegetable extract seem to be critical for the diet-related 

effects, and indeed, several empirical observations and controlled 

experiments related to plant based diets are suggesting the concentration 

dependent and cumulative effects of some bioactive compounds (for review 

see Kumar at al, 2012; Dutton and Turnbaugh, 2012; Lou-Bonafonte et al., 

2012; Whiting et al, 2012). Drosophila melanogaster is considered to be the 

best known multicellular eukaryote  model organism as we can study the 

interactions between genes and environmental conditions simultaneously. 

Recently, there have been successful attempts to use this species to 

investigate the effect of a certain type of diet on viability and lifespan (Khan 

et al, 2012; Li et al. 2007; Soh et al., 2012).   
 

MATERIAL AND METHOD 

 

 Fly Strains and Culture Conditions. The wild-type Canton-S and 

the C(2)EN, bw sp strains were maintained and mated on standard yeast–

agar–cornmeal medium, or this standard medium was supplemented with 

plant derived extracts. In fact, the total volume of medium in a culture vial 

for Drosophila melanogaster was 5 ml, and when plant extracts were 

incorporated in the medium at different amounts (0.3 ml, 0.5 ml, 1 ml, 1.5 

ml), the volume of normal media was reduced accordingly. All experiments 

were performed at 25°C. All genetic markers and mutations used are 

described in Flybase (www.flybase.org). The hatching rate was estimated by 

comparing the number of hatched F1 individuals for non-treated and plant 

extract treated wild-type  
Detection of nondisjunction: To test whether fruit and vegetable extracts 

can induce chromosome loss and/or nondisjunction during spermatogenesis, 

we made use of the compound second chromosome C(2 Canton-S flies 

obtained from crosses between five virgin female and males of the same 

age.  )EN, bw sp (Gonzales et al., 1989). In this system, wild-type males 

were mated with C(2)EN, bw s p females. These crosses were carried out 

either on normal or on plant extract containing yeast–agar–cornmeal 

medium, and the crosses monitored for F1 offspring. 

Preparation of plant extracts. Crude extracts have been made of beetroot, 

black currant, blue berry and sour cherry by pressing out the liquid content 

that later was made more concentrated by reducing the water content 

through evaporation.  
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RESULTS AND DISSCUSIONS  

 

The plant extracts affect specifically the vitality of Drosophila 
We have investigated the effect of beetroot, black currant, blue berry 

and sour cherry extracts on the viability of a wild-type Drosophila 

melanogaster strain called Canton S. The viability of F1 individuals can be 

determined by estimating the hatching rate comparing the number of 

offspring for non-treated or control and treated individuals. Actually, the 

parents were raised on normal yeast–agar–cornmeal medium, and as the 

parental cross was set, the flies were put on media containing different 

amounts of plant extracts, and for the control experiments the parental cross 

was carried out in normal medium containing culture vials. This it means 

that the so-called treated F1 progeny throughout the larval period had the 

possibility to utilize plant extracts that were incorporated into the fly media 

at different concentrations. The number of the treated and hatched F1 adults 

was determined for every concentration, and compared to the total number 

of non-treated hatched individuals observed in the control experiments. This 

estimation of the results allows us to conclude on the dose-dependent effect 

of the plant derived extracts (see Figure 1.). The beetroot, black currant, 

blueberry and sour cherry extracts influence differently but in a dose-

dependent manner the hatching rate of wild-type Drosophila individuals. In 

the case of the beetroot extract type of experiments we observed the 

increasing tendency of hatching rate as the concentration of the extract was 

growing, so the concentration of beetroot extract in the fly food looked to be 

directly proportional with viability. However, in the case of sour cherry type 

of experiments we were able to observe an opposite tendency to what we 

have seen for the beetroot type of experiments. Surprisingly, the less 

concentrated sour cherry containing medium had a more decisive effect on 

the hatching rate of F1 individuals, while the increasing amount of sour 

cherry extract containing medium seemed to affect negatively the viability 

by reducing the number of hatched F1 individuals. Therefore we can 

conclude that the concentration of the sour cherry extract in the fly food 

appears to be inverse proportional with viability.     

In the case of Drosophila individuals raised on black currant and 

blue berry extracts containing medium again dose dependent effects were 

observed, though the normal medium specific hatching rate was observed at 

different concentrations of extracts. In the case of black currant the lowest 

concentration of plant extract containing medium had similar effect like the 

normal medium, while the 0.5g of plant extract containing fly food seemed 

to increase the most significantly the viability of F1 individuals. The effects 

of higher amounts of extracts (1g and 1.5g) seemed to be inverse 

proportional with the hatching rate, yet they remain in the domain of 



 402 

increased viability as compared to the normal medium specific outcome. In 

the case of blue berry containing extract, the lowest concentration (0.3g) 

reduced significantly the hatching rate, while the higher concentrations 

(0.5g, 1g, 1.5g) produced a hatching rate that corroborates with normal 

medium raised flies.     

 

Figure 1. The dose-dependent effect of plant extracts influencing the hatching rate 

of wild-type Drosophila melanogaster. The hatching rate represents the ratio of 

hatched individuals obtained on plant extract containing and normal fly foods. 

 
 Our observations clearly demonstrate that beetroot, black currant, blue 

berry and sour cherry extracts affects viability in a concentration dependent 

manner, but the so-called normal non-treated fly food specific hatching rate 

was achieved at different concentrations. Therefore all the studied extracts 

have specific action profiles that argue for the necessity of determination of 

the optimal concentration and optimal biological effect type of correlations 

for every single plant extract in any nutrition based treatment.  

The plant extracts do not induce chromosome loss and/or aneuploidy. 
To test whether the beetroot, black currant, blue berry and sour cherry 

extracts can induce chromosome loss and/or nondisjunction during 

spermatogenesis, we made use of the compound second chromosome 

C(2)EN, bw sp (Gonzales et al., 1989). In this system, wild-type males were 

mated with C(2)EN, bw s p females. Oocytes of the C(2)EN, bws p females 

carry either two or none of the second chromosomes. In normal 

circumstances viable offspring does not result when such gametes are 

fertilized by regular sperm. However, viable offspring develop when the 
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diplo-2 and nullo-2 oocytes fuse with aneuploid nullo-2 or diplo-2 sperm, 

respectively. Aneuploid nullo-2 or diplo-2 sperms result when during male 

meiosis nondisjunction occures. The phenotype of the descending F1 

progeny allows conclusions to be made about the mechanism generating the 

aneuploid sperm during the two successive divisions of male meiosis. Three 

sets of independent experiments were carried out using normal and different 

concentration of plant extract containing yeast–agar–cornmeal medium at 

18°C and 25ºC. The F1 individuals were not observed to hatch in either the 

normal or the plant extract containing media type of experiments suggesting 

that the beetroot, black currant, blue berry and sour cherry derived plant 

extracts do not induce chromosome loss and/or aneuploidy during the male 

meiosis. In fact these experiments are strongly indicating that the above 

mentioned plant extracts do not have a mutagenic effect, and does not affect 

negatively the chromosomal stability during male meiosis in Drosophila 

melanogaster.   
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