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1 Introduction

1.1 Overview

The integration of decentralized science (DeSci) and artificial intelligence (AI) offers a trans-
formative approach to tackling health and nutrition challenges through innovative, community-
driven solutions. This project, centered on the fasting science, emphasizes the principles of
intermittent fasting (IF), prolonged fasting and nutritional science as the foundation for achiev-
ing a lean body and mind.

Fasting science embodies more than just physical outcomes—it represents a mindset of
detachment, a resilient attitude, and the disciplined pursuit of meaningful results. Our approach
bridges the domains of IF, vertical AI applications, and community data contributions to:

1. Advance scientific understanding of IF and its health benefits through rigorous research.

2. Develop Vertical AI Agents and an AI-powered app to dynamically support and guide
users in their fasting journeys.

3. Build high-quality datasets to enhance AI models’ capabilities in understanding food, fast-
ing, and nutrition.”

2 Introduction to Intermittent fasting (IF)

2.1 Why It Captures Our Attention

Intermittent fasting (IF) has gained global attention due to its simplicity and flexibility compared
to restrictive diets such as the ketogenic diet and other diet-related fitness management plan. It
offers:

• Ease of Implementation: No strict restrictions on dietary content, only on timing.

• Social Compatibility: Accommodates meals during gatherings and reduces planning
stress.

• Multiple Options: Methods like 16:8 fasting, 5:2 diet, alternate-day fasting, and ex-
tended fasting allow users to pick what works best for their lifestyle.

These features make IF more sustainable for users while delivering significant health benefits.
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2.2 Known Benefits and Risks

2.2.1 Benefits

1. Weight Loss: Enhances fat burning through metabolic switching [1, 5, 7].

2. Improved Insulin Sensitivity: Reduces risk of Type 2 diabetes.

3. Cellular Repair: Activates autophagy for cellular rejuvenation.

4. Brain Health: Boosts cognitive function and reduces neuro-degeneration risk.

5. Reduced Inflammation: Lowers inflammatory markers, improving overall health [4].

6. Heart Health: Improves blood pressure and cholesterol levels [8].

2.2.2 Risks

1. Nutrient Deficiencies: Poorly planned fasting may lack essential nutrients.

2. Muscle Loss: Insufficient protein during fasting can cause muscle breakdown.

3. Hormonal Imbalance: Irregular cycles in women with extreme fasting regimens.

4. Disordered Eating: Risk of binge eating or exacerbation of eating disorders.

5. Fatigue and Dizziness: Low blood glucose during fasting periods can cause energy
depletion.

3 Mechanisms Underlie the Potential Benefits of IF

IF has gained significant attention as a novel weight-loss intervention and has become increasingly
popular, especially among young people. This dietary approach alternates between scheduled
periods of fasting and eating and includes various forms, primarily Intermittent Energy Restric-
tion and Time-Restricted Fasting [9]. Growing research indicates that short-term IF produces
highly positive results in animal studies and offers notable benefits in human trials as well. As
is shown in Figure 1 below, cardiovascular aspects and weight loss are proposed to be relevant
mechanisms behind IF.
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Figure 1: The possible mechanisms of intermittent fasting that influence metabolism. (adapted
from Zang et al., 2022)

Modern medical research has demonstrated that IF is effective in mitigating obesity-related
symptoms, lowering the risk of metabolic and age-related diseases, and enhancing health metrics
in both healthy individuals and those with chronic conditions [2]. Additionally, IF exerts various
health-promoting effects through multiple biological pathways. This study examines the health
benefits and underlying mechanisms of IF, offering insights for future foundational research and
clinical applications, while also suggesting novel approaches for its use as an adjunct therapy in
treating diverse diseases. Figure 2 below demonstrates that in the case of obesity and type 2
diabetes (T2D), IF intervention is beneficial to the patients through metabolic regulation [6].
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Figure 2: Potential mechanisms linking intermittent fasting with obesity, type 2 diabetes (T2D),
cardiovascular disease (CVD), and cancer. (adapted from Patterson et al., 2017)

Research shows that fasting offers significant potential in both cancer prevention and treat-
ment, particularly when combined with conventional therapies. Studies in mice demonstrate
that alternate-day fasting reduces lymphoma incidence, while weekly fasting delays tumor de-
velopment [3]. Most notably, short-term periodic fasting (2-3 days) creates two beneficial effects
during cancer treatment: it protects normal cells from chemotherapy’s toxic effects through
differential stress resistance (DSR), while simultaneously making cancer cells more vulnerable
through differential stress sensitization (DSS). This combination has shown impressive results,
improving cancer-free survival rates by 20-60% in mouse studies when combined with chemother-
apy.

3.1 Research Opportunities

Despite known benefits, key unknowns remain:

1. Impact on Mental Health: How does fasting affect stress, mood, and focus?

2. Gender-Specific Outcomes: Do men and women respond differently to fasting?

3. Long-Term Health Effects: What are the impacts of fasting on aging, fertility, and
chronic diseases?

4. Gut-Brain Axis Dynamics: How does fasting reshape gut microbiota and influence
brain health?

5. Personalized Fasting Protocols: How can fasting regimens be optimized for individu-
als?

Intermittent fasting works through several biological pathways that explain its benefits and
risks:
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4 Why We Build the AI Agent

Implementing IF effectively, especially when combined with prolonged fasting or fitness goals,
presents numerous challenges. These include:

1. Complexity of Implementation:

• Users often struggle to balance IF schedules with real-life events such as work, travel,
and social gatherings.

• Incorporating prolonged fasting alongside IF complicates the process, as it requires
careful planning to maintain safety and effectiveness.

2. Personal Objectives:

• Different users have diverse goals—short-term (e.g., fat loss) and long-term (e.g.,
building lifelong healthy habits).

• Current solutions lack personalization, making it difficult for users to adjust fasting
protocols based on their dynamic needs.

3. Manual Tracking Burden:

• Logging meals, fasting windows, fitness activities, and results manually is time-
consuming, error-prone, and unsustainable for most users. Given these challenges,
an AI-powered agent is necessary to streamline and optimize the fasting process,
dynamically adapting to users’ lifestyles and personal goals.

4.1 Key Features of the AI Agent

1. Accurate and Automated Logging:

• Effortlessly record daily diet, fasting windows, and fitness activities without manual
input.

• Enhance data accuracy using AI-driven tools for photo-based food recognition and
smart reminders.

2. Personalized Fasting Consultant:

• Phase 1: Implement heuristics based on known benefits and risks to generate
custom diet plans and fasting schedules aligned with user objectives.

• Adapt fasting recommendations dynamically to accommodate unexpected events
(e.g., travel, social gatherings).

3. Advanced IF and Fitness Expert:

• Phase 2: Provide expert-level guidance by incorporating research findings and user
data.

• Address complex goals, such as combining IF with prolonged fasting and fitness
routines, to optimize fat loss, muscle gain, and long-term metabolic health.

4. Lifelong IF Coach:

• Phase 3: Help users build sustainable, lifelong habits by serving as a dynamic
personal fasting coach.

• Leverage cutting-edge research and AI advancements to refine plans continuously
and improve user outcomes.
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5 Road map

1. Phase 1 (Q1-Q2):

• Launch community engagement for data collection.

• Release the first version of Vertical AI Agent for meal tracking and fasting schedules.

• Initiate preliminary research studies on fasting and health.

2. Phase 2 (Q3-Q4):

• Expand AI capabilities to adapt to dynamic variables (e.g., travel, stress).

• Build and distribute annotated food datasets.

• Publish research findings based on user-contributed data.

3. Phase 3 (Beyond):

• Launch an AI-powered fasting app with personalized recommendations.

• Scale scientific research and datasets to support global adoption.

• Foster partnerships with health and nutrition organizations.

6 Experiment

Figure 3: Roadmap of Experiments

Stage 1: Data Sourcing and AI-Agent 1.0 Development

• Goal: Build a foundational AI-Agent (1.0) capable of accurately tracking nutrition intake
and fasting schedules.

• Focus: Source high-quality data on meal timing, nutrition profiles, and health outcomes
to train the agent.

• Outcome: Create AI-Agent 1.0 to assist participants in tracking their IF routines seam-
lessly.
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Stage 2: Experiment 1.0: Scaling Up Participation (2 Quarters)

• Goal: Expand community participation to explore the long-term effects of IF.

• With AI-Agent 1.0: Help participants adopt fasting schedules, track progress, and
reduce discomfort.

• Objective: Identify key factors that influence IF outcomes, such as meal timing, food
quality, and lifestyle variables.

• Outcome: Gather insights and heuristics to improve AI-Agent capabilities based on
real-world user data.

Stage 3: Controlled Experiment 2.0: Testing AI-Agent 2.0

• Goal: Build and validate AI-Agent 2.0,

• Method: Conduct a controlled experiment with three groups:

• Control Group: Participants follow IF without AI assistance.

• Treatment 1: Participants use AI-Agent 1.0 to optimize fasting and nutrition.

• Treatment 2: Participants use AI-Agent 2.0, enhanced with findings from Ex-
periment 1.0.

• Outcome: Demonstrate the impact of AI assistance on achieving better fasting results,
health improvements, and user adherence.

6.1 Calling for Community Contribution

6.1.1 What and Why Community Support Matters

What and Why Community Support Matters Community contributions are critical to advancing
both research and AI development. Contributions include:

1. Food Data: Photos, nutritional information.

2. Health Metrics: Self-reported weight, blood pressure, body fat, and energy levels (sub-
jective).

3. Fasting Logs: Logs of fasting schedules, feedback on challenges, and outcomes, meal
timing data.

Why It Matters:

• Improves the quality and scale of datasets.

• Enables AI models to optimize fasting protocols with real-world data.

• Supports scientific reproducibility and accelerates research.

6.2 The Solution Architect

Our project integrates scientific research and AI agent development as follows:

1. Data Collection: Community-contributed data (food, health, and fasting logs) serves as
the foundation.

2. Research and Analysis:
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• Conduct studies on the health impacts of IF.

• Validate findings with real-world user data.

3. AI Model Development:

• Iterative fine-tuning and testing of AI agents.

• Use Retrieval-Augmented Generation (RAG) and agent-based techniques for dy-
namic recommendations.

4. Feedback Loop: Continuous evaluation of AI outputs with community input to refine
accuracy and performance.

6.3 Plan to Team Up with Data Sourcing Community

With blockchain-based infrastructure enabling data sourcing and labeling pipeline, we ensures:

• Effective sourcing of community-driven data for AI training and scientific research.

• Collaboration in building AI-powered tools for nutrition and health optimization.

• Access to Codatta’s decentralized data platform to enhance data security and scalability.

6.4 Vision

The DeSci Fasting and Food Science DAO aims to:

• Advance scientific understanding of fasting and nutrition.

• Empower users with AI-driven tools to optimize fasting outcomes.

• Build a global community contributing to decentralized, transparent research and data-
driven innovation.

By combining community contributions, AI advancements, and scientific rigor, we can transform
how people approach fasting and nutrition for better health outcomes.
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