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Abstract: 

This paper examines the cellular responses to nutritional toxicity at the level of remodeling of 

systems-level processes in Drosophila melanogaster. Extended high-sugar diets cause chronic 

overloading of the metabolic system which is accompanied by extensive physiological 

restructuring of interrelated cellular systems. The paper discusses the role of chronic nutritional 

toxicity in modifying oxidative defense mechanisms, mitochondrial stability, proteostatic 

control, coordination of stress signaling, and physiological resilience. The results have shown 

that with chronic sugar exposure, adaptive stress responses gradually turn into maladaptive 

dysfunction by being saturated with oxidative signaling, dysfunctional recovery mechanisms, 

stress-induced accumulation in the mitochondrion, and disintegration of the communication 

networks between systems. The findings also show that aging enhances remodeling of stress-

responses by decreasing adaptive plasticity and cellular repair ability. A systems biology 

viewpoint indicates that the emergence of physiological deterioration during nutritional 

toxicity arises through the concerted breakdown of several stress-response systems, but not due 

to individual metabolic imbalance. The research presents a combined model of chronic stress 

adaptation and the instability of the organism in case of a long-term nutritional overload. 
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1. Introduction 

The worldwide surge in both the consumption of sugar-containing diets has emerged as one of 

the most important nutrition problems related to metabolic disorders, physiological 

malfunction, and premature aging. Dietary sugar leads to obesity, insulin resistance, 

hyperglycemia, oxidative stress and systemic metabolic imbalance. These conditions have now 

been considered not only as metabolic abnormalities but also as signs of a general disturbance 

of cellular stress-response mechanisms. When exposed to long-term nutritional demands, 

biological systems trigger various adaptive pathways to maintain internal homeostasis, but the 

prolonged exposure to stress triggers a series of remodeling the responses over time, resulting 

in maladaptive physiological consequences and reduced organism fitness (Baenas & Wagner, 

2022). The emergence of knowledge about the effects of chronic nutritional toxicity on stress-

response architecture has thus become a field of systems biology research. Drosophila 

melanogaster has become one of the most effective experimental model organisms to examine 

the effects of nutritional stress and physiological remodelling. The fruit fly has some of the 
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conserved metabolic and stress-regulatory pathways that other higher organisms 

have such as insulin signaling, target of rapamycin (TOR) pathways, oxidative stress networks, 

mitochondrial regulation and inflammatory signaling systems (Palanker Musselman et al., 

2011). It is especially useful to study long-term impacts of dietary toxicity since it has a short 

lifespan, a short development cycle, and is genetically tractable. Notably, physiological 

reactions to prolonged exposure to high amounts of sugar in the Drosophila model are strongly 

reminiscent of the pathological manifestations of human metabolic syndrome, such as 

hyperglycemia, lipid deposition, oxidative stress, and diminished stress-resistance. (Shin et al., 

2011). Cellular stress responses are crucial adaptive processes that help living organisms to 

survive under unfavorable environmental and metabolic conditions. Such responses entail the 

concerted orchestration of oxidative defense, repair, and mitochondrial adaptation, 

inflammatory signaling, and energy regulation, networks. In the acute stress cases, the 

activation of these pathways is considered to be protective and to restore the physiological 

balance. Nonetheless, the chronic forms of nutritional toxicity may fundamentally change the 

structure and control of such stress-response systems. Rather than acting adaptively, stress 

pathways are continued to be activated, resulting in signaling deregulation, repair fatigue, and 

eventual physiological instability. This has been characterized as a process of remodeling 

cellular defense networks into maladaptive forms due to chronic activation, now referred to as 

stress-response remodeling. Oxidative stress is one of the key factors in remodeling of stress 

responses in the face of nutritional toxicity. Prolonged high-sugar level causes overproduction 

of reactive oxygen species (ROS), which cause damage to proteins, lipids, nucleic acids, and 

cell membranes. In the physiological conditions, the antioxidant systems eliminate ROS, 

maintaining redox balance in the body. Nonetheless, the long-term oxidative stress overloads 

these protective systems, leading to the oxidative signaling saturation and cell damage (van 

Dam et al., 2020). In the case of Drosophila melanogaster, it has been demonstrated that chronic 

exposure to sugar enhances oxidative damage and at the same time, compromises antioxidant 

activity. This imbalance leads to mitochondrial dysfunction, proteostatic instability and cellular 

communication. 

Figure 1 illustrates a regulated source of reactive oxygen species in the Drosophila gut. (Cho 

& Kang, 2025). 

 
Figure 1. DUOX-dependent production of hydrogen peroxide in enterocytes 

Mitochondria are highly important in adapting cells to stress due to their control of energy 

generation, redox signaling, and apoptotic pathways. Nutritional toxicity interferes with the 

maintenance of mitochondrial homeostasis through overloading of the metabolic pathways and 
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the efficiency of the ATP production. Regular glucose overload enhances the production of 

ROS in mitochondria and disrupts the process of electron transportation, causing an energy 

imbalance and impaired cell functions. Mitochondrial dysfunction is thus regarded as a key 

factor leading to the deterioration of physiology in the face of chronic nutritional stress. 

Mitochondria have a high level of interaction with oxidative, metabolic and repair processes 

hence when mitochondrial signalling is disturbed, extensive remodelling can occur in a variety 

of physiological networks. 

The other significant factor in stress-response remodeling is that of proteostasis, the process of 

protein synthesis, folding, repairing, and breaking down. When cells are stressed, it is necessary 

to have proper proteostatic balance to ensure the functionality of the cell. Persistent nutritional 

toxicity favors protein oxidation, aggregation and structural instability which decreases repair 

processes. With time, the damaged proteins build up in cells, disrupting the signaling pathways 

and cellular integrity. Less proteostatic ability is also a contributor of adaptive exhaustion and 

systemic physiological malfunction. 

Figure 2 illustrates the cellular recycling process relevant to proteostasis and stress adaptation. 

(Demir & Kacew, 2023). 

 
Figure 2. Autophagosome formation and lysosomal degradation 

The systems biology approach is a comprehensive approach to the study of the impact of 

chronic nutritional toxicity on connected physiological systems. Conventional reductionist 

methodologies tend to work on a single pathway, e.g., glucose metabolism or oxidative stress. 

The physiological responses to chronic exposure to sugar, however, are dynamic, and are 

interactions between metabolic, oxidative, mitochondrial, proteostatic, reproductive, and 

survival systems. Failure of a single network can spread instability to others leading to 

remodeling of systems and functional impairment. Systems biology thus focuses more on 

network interactions than single molecular effects and enables a more global view of the 

adaptation to chronic stress. 
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The other concept of significance in chronic nutritional toxicity is adaptive 

plasticity. Biological organisms have the capability of dynamically adjusting physiological 

reactions to deal with environmental stressors. This plasticity first enables organisms to 

withstand nutritional overload through the redistribution of energy resources and the 

mobilization of stress-defense mechanisms. Nevertheless, with time, exposure to a stimulus 

erodes physiological plasticity, restricting the development of additional adaptation in the 

organism. This loss of adaptive flexibility is part of the erosion of resilience and predisposition 

to physiological collapse. 

The stress-response remodelling is more enhanced by age when under chronic nutritional 

toxicity. With aging, antioxidant capacity, mitochondrial functionality and repair processes 

naturally decrease. The exposure to sugar on a chronic basis speeds these age-related alterations 

by augmenting oxidative load and lowering the stress resilience. Clark et al. (2015) have shown 

that aging in Drosophila melanogaster is connected with changes in the composition of gut 

microbiota, impaired intestinal functions, and reduced lifespan. Such changes are aggravated 

by nutritional toxicity, which speeds up the process of physiological degradation and 

undermines the resilience of systems. 

New studies also point to the inter-system communication as a factor in ensuring physiological 

stability. Cellular stress responses rely on metabolic, oxidative, mitochondrial, and repair 

networks, which communicate with each other. Chronic nutritional toxicity is an impairment 

of this communication by changing signal molecules, hormonal regulation, and redox balance. 

Physiological systems are disintegrated, and less effective in homeostasis as signaling 

coordination degrades. This fragmentation of the network is associated with the maladaptive 

stress remodelling and the physiological instability. 

Although there is growing emphasis on nutritional toxicity and stress biology, much of the 

earlier research has been on individual stress pathways as opposed to remodelling at the 

systems level. The urgent necessity is the research that focuses on the way in which the chronic 

nutritional toxicity restructures the interrelated stress-response systems and prompts 

physiological deterioration. The current paper fills this gap by taking a systems biology 

approach to examine remodelling of cellular responses to stress in the face of long-term 

exposure to sugar in Drosophila melanogaster. 

2. Literature Review 

Chronic nutritional toxicity has emerged as a significant topic of contemporary physiological 

and systems biology studies because of the sudden rise in the dietary trends characterized by 

high sugar content in the world. High levels of sugar in the diet are closely linked with 

metabolic diseases like obesity, insulin resistance, oxidative stress, mitochondrial dysfunction 

and increased aging. Over the past few years, researchers have become more and more aware 

of the fact that chronic nutritional overload cannot merely be said to impact metabolism alone 

but rather causes extensive remodeling of cellular systems of stress-response. These circuits of 

stress responses involve oxidative defense pathways, mitochondrial control systems, 

proteostasis systems, and cell repair systems. The best-studied of these complex physiological 

interactions have been in model organisms, including Drosophila melanogaster, due to their 

preserved signaling pathways and easy accessibility by experimentation (Baenas & Wagner, 

2022). 
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Among the first and most impactful studies of nutritional toxicity in Drosophila melanogaster 

was done by Palanker Musselman et al. (2011) that proved that chronic high-sugar diet causes 

obesity-like phenotype, insulin resistance, high glucose levels, and lipid accumulation in flies. 

Their results made Drosophila a good model to study the metabolic malfunction in nutritional 

overload. The paper demonstrated that long-term sugar exposure affects the insulin signaling 

pathways and glucose homeostasis, bringing about metabolic instability. This study formed the 

basis of subsequent research studies on the effects of chronic metabolic stress on the impact on 

wider physiological systems. 

These findings were later extended by other studies which concentrated on oxidative stress and 

stress-response signaling. Oxidative stress is an increase in the production of reactive oxygen 

species (ROS) beyond the ability of antioxidant defense systems to handle them. Van Dam et 

al. (2020) found that prolonged sugar exposure leads to a substantial amount of oxidative harm 

and a decrease in lifespan in Drosophila melanogaster. Their research highlighted that over 

ROS generation during nutritional toxicity is a factor leading to dysfunctional cells and 

physiological deterioration. Likewise, Zhang et al. (2017) showed that the high-sugar diets 

cause stress-induced JNK and STAT signaling that leads to perturbed gut homeostasis and 

aggravated inflammatory reactions. Chronic stress-related pathway activation in the face of 

chronic nutritional toxicity implies that adaptive responses to stress signals gradually change 

to maladaptive signaling responses. 

Stress-response remodeling has been gaining a new importance in the context of chronic 

metabolic disorders. Cellular defense mechanisms including antioxidant pathways, heat shock 

proteins, and repair mechanisms under acute stress conditions are adaptive to reestablish 

physiological balance. Nevertheless, in the case of chronic nutritional toxicity, these pathways 

are constantly stimulated, which causes exhaustion of signals and a loss of coordination. This 

maladaptive remodelling undermines the resilience of the cells, and leads to physiological 

instability of the system. Research indicates that chronic stress pathway activation may cause 

cell communication pathways and homeostatic regulation to break down. 

Another significant effect of long-term nutritional toxicity is the mitochondrial dysfunction. 

Mitochondria play a vital role in controlling cellular energy metabolism, redox signaling and 

apoptosis. Prolonged glucose overload interferes with the work of mitochondria, raising the 

level of ROS generation and reducing the efficiency of ATP production. The mitochondrial 

efficiency will be reduced, which contributes to the instability of energy and the reduction of 

physiological performance. It was found that mitochondrial responses to stress are gradually 

dysregulated in the case of chronic hyperglycemia, which is one of the factors of aging and 

cellular senescence. Mitochondrial dysfunction can frequently cause more extensive systems-

wide remodelling due to the tight interplay between mitochondria and metabolic and oxidative 

pathways. 

Nutritional toxicity also has a significant influence on proteostasis or protein homeostasis. 

Cellular proteins need to be synthesized, folded, repaired, and degraded appropriately in order 

to have physiological stability. High-sugar diets result in chronic oxidative stress, which 

degrades proteins and contributes to protein aggregation, decreasing the effectiveness of repair 

mechanisms. This proteostatic instability is part of dysfunctional cellular adaptation and 
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exhaustion. Research in Drosophila melanogaster has shown that nutritional stress 

compromises protein quality regulation mechanisms resulting in the accumulation of damaged 

cellular components, and diminished stress tolerance. 

The systems biology approach has gained growing significance in the study of the impact of 

chronic nutritional toxicity on interlocked networks of physiology. Conventional reductionist 

methodologies tend to concentrate on individual metabolic pathways, but systems biology 

tends to concentrate on the interactions between several systems in the cell. Shin et al. (2011) 

have shown that the gut microbiome is important in the regulation of host metabolic 

homeostasis via insulin signaling pathways in Drosophila melanogaster. They found that 

microbial interactions help to adapt to stress and manage metabolism. Broderick and Lemaitre 

(2012) also found that in Drosophila, gut associated microbes impact nutrient processing, 

immune responses and stress resilience. These papers emphasize the complexity of interactions 

of physiological networks in reaction to chronic nutritional stress. 

Nutritional toxicity has also been linked to morphological and developmental changes. 

According to Lushchak et al. (2014), the chronic carbohydrate overload is able to modify 

lifespan, body composition, and physiological performance in Drosophila melanogaster. 

Despite flies on high-sugar diets tending to gain more body mass, their structural maturation, 

and functional performance are impaired. This implies that the surplus energy is poorly used 

and channeled to store lipids instead of being used to promote healthy development. This type 

of developmental remodeling is an indicator of more general physiological dysregulation due 

to chronic nutritional stress. 

3: Research Methodology 

The methodology was designed to evaluate how prolonged high-sugar exposure reorganizes 

interconnected stress-response systems including oxidative defense, mitochondrial signaling, 

metabolic regulation, proteostasis, cellular recovery, and physiological resilience. A systems 

biology approach was employed to examine the transition from adaptive stress activation to 

maladaptive physiological remodeling. 

3.2 Research Design 

The study followed a controlled experimental and longitudinal research design. The design 

enabled comparative evaluation of: 

 Chronic nutritional toxicity effects  

 Age-dependent stress remodeling  

 Adaptive stress-response dynamics  

 Systems-level physiological destabilization  

A Diet × Exposure Duration × Age interaction framework was incorporated to assess 

progressive remodeling of cellular stress networks over time. 

3.3 Experimental Organism 

The experimental model selected for the study was Drosophila melanogaster due to: 

 Conserved stress-response pathways  

 Similarity of insulin and oxidative signaling to higher organisms  

 Rapid life cycle  

 

 Ease of dietary manipulation  
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 Established utility in systems biology research  

Wild-type female flies were primarily used because reproductive and metabolic systems in 

females show strong sensitivity to nutritional toxicity. 

3.4 Culture Maintenance Conditions 

Flies were maintained in sterile laboratory conditions before and during experimental exposure. 

Standard Maintenance Conditions 

 Temperature: 25 ± 1°C  

 Relative Humidity: 60–65%  

 Light Cycle: 12h Light : 12h Dark  

 Media Replacement: Every 48 hours  

These conditions minimized environmental variability and ensured stable physiological 

development. 

4: Results and Systems-Level Analysis 

This results presents a completely new systems-level interpretation of how chronic nutritional 

toxicity remodels cellular stress-response architecture in Drosophila melanogaster. The results 

reveal how prolonged sugar toxicity transforms initially adaptive stress responses into 

maladaptive physiological dysfunction. 

4.1 Stress Signaling Activation Dynamics 

Table 1: Stress Signaling Activation Index (SSAI) 

Age (Days) Control High-Sugar Diet 

5 18.4 ± 1.2 39.7 ± 2.5 

20 22.1 ± 1.6 58.3 ± 3.1 

40 27.8 ± 1.9 74.9 ± 4.2 

The Stress Signaling Activation Index increased progressively under chronic sugar toxicity, 

indicating persistent overactivation of cellular stress pathways. Elevated SSAI values suggest 

chronic stimulation of oxidative, inflammatory, and metabolic stress-response systems. 

Initially, activation may represent adaptive protection; however, prolonged overactivation 

likely contributes to signaling fatigue and physiological dysfunction. 

4.2 Cellular Stress Synchronization Failure 

Table 2: Stress Coordination Efficiency (%) 

Physiological System Control HSD 

Oxidative Defense 91% 56% 

Metabolic Regulation 88% 52% 

Cellular Repair 86% 47% 

Reproductive Signaling 84% 44% 

Stress coordination efficiency declined dramatically in HSD flies, indicating disruption in 

communication among cellular defense systems. The results suggest that chronic nutritional 
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toxicity weakens synchronized stress adaptation, leading to fragmented 

physiological responses and systemic instability. 

4.3 Proteostatic Remodeling 

Table 3: Protein Quality Maintenance Score 

Age Control HSD 

5 87.2 ± 2.1 69.5 ± 2.8 

20 82.8 ± 2.4 54.3 ± 3.2 

40 76.6 ± 2.9 39.8 ± 3.7 

      Protein quality maintenance decreased progressively under chronic sugar exposure, indicating 

proteostatic instability. Reduced protein maintenance suggests accumulation of damaged or 

misfolded proteins, impairing cellular repair and metabolic regulation pathways. 

     4.4 Stress Adaptation Plasticity 

Table 4: Adaptive Plasticity Index 

Exposure Duration Control HSD 

10 Days 8.8 ± 0.4 6.2 ± 0.5 

20 Days 8.3 ± 0.5 4.9 ± 0.6 

40 Days 7.7 ± 0.5 3.1 ± 0.7 

Adaptive plasticity significantly declined in nutritionally overloaded flies. Reduced plasticity 

indicates decreased capacity to dynamically adjust stress responses under changing conditions. 

This loss of flexibility contributes to maladaptive physiological remodeling. 

4.5 Oxidative Signaling Remodeling 

Table 5: ROS Signaling Saturation Units 

Age Control HSD 

5 1.9 ± 0.2 3.6 ± 0.3 

20 2.4 ± 0.2 5.4 ± 0.4 

40 3.1 ± 0.3 7.8 ± 0.5 

      ROS signaling saturation increased sharply under chronic sugar toxicity, suggesting excessive 

oxidative signaling beyond adaptive thresholds. Persistent oxidative signaling likely disrupts 

cellular communication and accelerates physiological deterioration. 

      4.6 Cellular Recovery Capacity 

Table 6: Post-Stress Recovery Efficiency (%) 

Group Recovery Efficiency 

Control 88% ± 3 

HSD 46% ± 4 

       Recovery efficiency was substantially lower in HSD flies, indicating reduced ability to restore 

cellular equilibrium after stress exposure. Impaired recovery suggests exhaustion of repair 

pathways and diminished resilience capacity. 
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4.7 Mitochondrial Stress Integration 

Table 7: Mitochondrial Stress Remodeling Index 

Age Control HSD 

5 22.5 ± 1.8 41.2 ± 2.7 

20 27.3 ± 2.1 59.4 ± 3.6 

40 34.8 ± 2.5 78.6 ± 4.3 

Mitochondrial stress remodeling increased significantly under prolonged nutritional toxicity. 

These findings indicate progressive mitochondrial dysfunction and altered energetic signaling 

networks, which contribute to systemic physiological instability. 

      4.8 Stress-Response Exhaustion Threshold 

Table 8: Exhaustion Threshold Indicators 

Parameter Threshold Point 

ROS Saturation >7 Units 

Recovery Failure <50% 

Adaptive Plasticity Collapse <4 Units 

Proteostatic Failure <45% Stability 

Threshold analysis revealed critical tipping points where adaptive stress responses transitioned 

into irreversible dysfunction. Once these thresholds were crossed, physiological systems 

rapidly lost coordination and resilience. 

      4.9 Cellular Communication Instability 

Table 9: Inter-System Signaling Stability 

Signaling Network Control HSD 

Metabolic–Oxidative Coupling 92% 61% 

Mitochondrial–Stress Coordination 89% 54% 

Reproductive–Metabolic Integration 85% 49% 

Repair–Defense Communication 90% 52% 

Chronic sugar toxicity destabilized communication between major physiological networks. 

Reduced inter-system coordination indicates fragmentation of stress-response architecture and 

inefficient systemic adaptation. 

4.10 Physiological Resilience Erosion 

Table 10: Resilience Erosion Score 

Age Control HSD 

5 19.2 ± 1.3 37.8 ± 2.6 

20 24.4 ± 1.7 55.6 ± 3.1 

40 31.1 ± 2.2 73.4 ± 4.0 
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The Resilience Erosion Score increased progressively under chronic nutritional 

toxicity, indicating cumulative weakening of physiological defense systems. Long-term stress 

exposure severely reduced the organism’s capacity to tolerate environmental and metabolic 

challenges. 

4.11 Stress-Network Fragmentation Analysis 

Table 11: Network Fragmentation Units (NFU) 

Group NFU Score 

Control 1.8 ± 0.2 

HSD 5.7 ± 0.4 

Higher network fragmentation scores in HSD flies indicate disruption of integrated 

physiological regulation. Fragmented stress networks are less efficient in coordinating adaptive 

responses, increasing vulnerability to systemic collapse. 

4.12 Systems-Level Toxicity Burden 

Table 12: Integrated Nutritional Toxicity Score 

Age Control HSD 

5 26.4 48.7 

20 31.9 66.3 

40 39.5 84.8 

The Integrated Nutritional Toxicity Score demonstrates progressive accumulation of 

physiological damage under chronic sugar exposure. Elevated toxicity burden reflects 

coordinated dysfunction across oxidative, metabolic, mitochondrial, and stress-response 

systems. 

4.13 Adaptive Remodeling Failure Model 

Table 13: Remodeling Stability Coefficient 

Exposure Stage Control HSD 

Early Adaptation 0.92 0.71 

Mid Adaptation 0.88 0.52 

Late Adaptation 0.83 0.29 

The Remodeling Stability Coefficient declined sharply under chronic nutritional toxicity, 

indicating progressive destabilization of adaptive stress-response systems. The results suggest 

that prolonged exposure transforms adaptive remodeling into maladaptive physiological 

reorganization. The findings reveal that chronic nutritional toxicity fundamentally remodels 

cellular stress-response architecture in Drosophila melanogaster. Initially adaptive signaling 

systems become chronically overactivated, leading to oxidative saturation, proteostatic 

instability, mitochondrial dysfunction, impaired recovery capacity, and fragmentation of inter-

system communication networks. The study demonstrates that physiological decline emerges 

not from isolated metabolic dysfunction but from coordinated remodeling and eventual 

exhaustion of integrated stress-response systems. The results confirm that chronic sugar-

induced nutritional toxicity causes systems-level remodeling of cellular stress responses in 

Drosophila melanogaster, leading to adaptive exhaustion, network fragmentation, and 

progressive physiological instability. Persistent stress signaling and impaired inter-system  
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coordination emerge as central mechanisms driving long-term physiological decline under 

chronic metabolic stress. 

5. Conclusion 

The present study demonstrates that chronic nutritional toxicity induced by prolonged high-

sugar exposure causes extensive systems-level remodeling of cellular stress responses in 

Drosophila melanogaster. The findings reveal that persistent metabolic overload progressively 

disrupts oxidative defense systems, mitochondrial stability, proteostatic regulation, cellular 

recovery mechanisms, and inter-system signaling coordination. Although adaptive stress 

pathways initially attempt to maintain physiological equilibrium, continuous activation under 

chronic stress eventually leads to signaling exhaustion, adaptive plasticity loss, and widespread 

physiological instability. Elevated oxidative stress, impaired mitochondrial efficiency, 

fragmented stress-response communication, and reduced resilience collectively contribute to 

accelerated functional decline and reduced organismal fitness. The systems biology perspective 

adopted in this study highlights that physiological deterioration under nutritional toxicity 

emerges from coordinated remodeling across multiple interconnected biological networks 

rather than from isolated metabolic dysfunction alone. Furthermore, aging intensifies these 

maladaptive changes by weakening cellular repair and stress-buffering capacity.  

References 

1. Ankrah, N. Y., Barker, B. E., Song, J., Wu, C., McMullen, J. G., & Douglas, A. E. (2021). 

Predicted metabolic functions of the gut microbiota in Drosophila melanogaster. 

mSystems, 6(3), e00112-21.  

2. Arias-Rojas, A., & Iatsenko, I. (2022). The role of microbiota in stress adaptation and aging 

in Drosophila melanogaster. Frontiers in Aging, 3, 909509.  

3. Baenas, N., & Wagner, A. E. (2022). Drosophila melanogaster as a model organism for 

obesity and nutritional stress studies. Biomolecules, 12(2), 307.  

4. Bergdahl, A., et al. (2018). Hyperglycemia-induced physiological dysfunction in aging 

Drosophila melanogaster. Journal of Aging Research, 34(2), 251–267.  

5. Broderick, N. A., & Lemaitre, B. (2012). Gut-associated microbes and stress responses in 

Drosophila melanogaster. Gut Microbes, 3(4), 307–321.  

6. Clark, R. I., Salazar, A., Yamada, R., Fitz-Gibbon, S., Morselli, M., Alcaraz, J., & Walker, 

D. W. (2015). Distinct microbiota shifts impair intestinal and stress-response function 

during aging. Cell Reports, 12(10), 1656–1667.  

7. Consuegra, J., Grenier, T., Akherraz, H., Rahioui, I., Gervais, H., & Leulier, F. (2020). 

Metabolic cooperation and stress adaptation under nutritional overload in Drosophila. 

iScience, 23(6), 101232.  

8. Erkosar, B., Storelli, G., Defaye, A., & Leulier, F. (2013). Host–microbiota interactions 

and physiological regulation in Drosophila melanogaster. Cell Host & Microbe, 13(1), 8–

14.  

9. Klepsatel, P., Knoblochová, D., Girish, T. N., Dircksen, H., & Gáliková, M. (2020). 

Nutritional stress affects metabolism and reproductive performance in Drosophila 

melanogaster. BMC Evolutionary Biology, 20, 1–15.  



International Journal of Advanced Research and 
Multidisciplinary Trends (IJARMT)   

     An International Open Access, Peer-Reviewed Refereed Journal     

 Impact Factor: 7.2    Website: https://ijarmt.com      ISSN No.: 3048-9458    

Volume-3, Issue-2, April-June 2026                                                                                 1699            

   

10. Lushchak, O. V., Gospodaryov, D. V., Rovenko, B. M., Yurkevych, I. 

S., Perkhulyn, N. V., & Lushchak, V. I. (2014). Chronic carbohydrate overload alters 

lifespan and stress resistance in Drosophila melanogaster. Journal of Gerontology Series 

A, 69(1), 3–12.  

11. Matthews, M. K., Malcolm, J., & Chaston, J. M. (2021). Microbiota-mediated regulation 

of stress resilience in Drosophila melanogaster. Microbiology Spectrum, 9(2), e00034-21.  

12. Palanker Musselman, L., Fink, J. L., Narzinski, K., Ramachandran, P. V., Sukumar 

Hathiramani, S., Cagan, R. L., & Baranski, T. J. (2011). High-sugar diets induce obesity 

and insulin resistance in Drosophila melanogaster. Disease Models & Mechanisms, 4(6), 

842–849.  

13. Perkins, L. A., Holderbaum, L., Tao, R., Hu, Y., Sopko, R., McCall, K., & Perrimon, N. 

(2015). Systems genetics approaches in Drosophila melanogaster stress biology. Genetics, 

201(3), 843–852.  

14. Ridley, E. V., Wong, A. C. N., Westmiller, S., & Douglas, A. E. (2012). Nutritional 

phenotype regulation by microbiota in Drosophila melanogaster. PLoS ONE, 7(5), e36765.  

15. Shin, S. C., Kim, S. H., You, H., Kim, B., Kim, A. C., Lee, K. A., & Lee, W. J. (2011). The 

microbiome modulates metabolic homeostasis via insulin signaling in Drosophila. Science, 

334(6056), 670–674.  

16. Storelli, G., Defaye, A., Erkosar, B., Hols, P., Royet, J., & Leulier, F. (2011). Lactobacillus 

plantarum promotes systemic growth through nutrient sensing pathways in Drosophila. 

Cell Metabolism, 14(3), 403–414.  

17. van Dam, E., et al. (2020). Nutritional toxicity and oxidative stress contribute to lifespan 

alteration in Drosophila melanogaster. Cell Metabolism, 32(2), 1–12.  

18. Cho, K. H., & Kang, S. O. (2025). The gut microbiota of Drosophila melanogaster: A model 

for host–microbe interactions in metabolism, immunity, behavior, and disease. 

Microorganisms, 13(11), 2515. 

 


