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Mitochondrial Activation: Natural Pathways to Metabolic
Wellness

Non-communicable diseases (NCDs), such as heart disease, strokes, cancer, diabetes, and chronic lung
diseases, are responsible for an impressive 74% of all deaths worldwide (1). At Paracelsus Clinic, we focus
on treating these chronic conditions and often achieve success when we can identify the underlying causes
of the diseases. In particular, research into mitochondria has gained increasing attention in the study of root
causes of NCDs. These "powerhouses" of the cell play a central role in cellular metabolism, and scientific
advancements in this field have already made significant progress. While many questions remain
unanswered, new findings offer exciting approaches to treatment and prevention.

In this newsletter, we highlight natural strategies that support cellular health to enhance the performance
and vitality of cells, thereby strengthening the fundamental mechanisms of health.

Mitochondria — The Powerhouses of Cells

The activation of mitochondria—commonly referred to as the "powerhouses of the cell"—plays a pivotal
role in the development and progression of many chronic diseases, especially non-communicable diseases
(NCDs). These organelles are the main producers of energy in the form of ATP, which is essential for nearly
all vital processes in the body. A disruption in mitochondrial function can lead to an energy imbalance in
cells and is a key factor in the development of conditions like type 2 diabetes, cardiovascular diseases,
obesity, and cancer.

Research shows that mitochondrial dysfunction not only impairs cellular metabolism but also amplifies
inflammation and oxidative stress, accelerating the progression of these chronic diseases. As a result,
modern medicine is increasingly focused on developing therapies aimed at optimizing mitochondrial
function to slow the onset and progression of chronic disease and improve the quality of life for affected
individuals (2).

Why is AMPK So Important?

AMPK (AMP-activated protein kinase) is a crucial enzyme in cell biology that monitors and regulates the
energy supply within cells. It activates mechanisms that efficiently produce ATP, the cell's primary energy
source, while simultaneously downregulating energy-consuming processes when ATP reserves are low. This
function is essential for maintaining cellular energy balance. In mitochondrial research, AMPK plays a key
role as it directly influences mitochondrial activity and their ability to produce energy. Dysregulation of
AMPK is associated with various diseases such as type 2 diabetes, obesity, and cancer. Therefore, it is a
promising target for biological physicians aiming to enhance mitochondrial activity through AMPK activation

(2).

From Metformin Research to Mitochondrial Health

In recent years, numerous studies have shown that metformin, a common medication for the treatment of
diabetes, not only improves health but may also extend lifespan. Originally derived from the plant Galega
officinalis (goat's rue), which has been used for centuries due to its blood sugar-lowering properties,
metformin works by influencing mitochondria and regulating energy metabolism (3). Metformin activates
AMPK, which increases fat burning, lowers blood sugar levels, and improves insulin sensitivity (4, 5).
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Moreover, it supports the breakdown of inefficient mitochondria and their renewal, which enhances energy
production within cells.

Research on metformin has also shown that AMPK activation is associated with slowing the aging process
and extending healthy lifespan (6). In addition, studies have shown that metformin can reduce the risk of
various cancers, including breast, colon, and prostate cancer (7). It appears that metformin’s ability to lower
insulin levels, reduce blood sugar, and activate AMPK contributes to its anti-cancer properties. By limiting
the energy supply to cancer cells and slowing their growth, metformin holds promise as a preventive
measure and complementary therapy for cancer.

However, there are some limitations. The positive effects of metformin, particularly in diabetics, are well-
documented, but in healthy individuals, they may be less pronounced. Side effects such as gastrointestinal
discomfort, vitamin B12 deficiency, and, in rare cases, lactic acidosis are known (8). Additionally, metformin
can hinder muscle growth and cause fatigue (9). High doses can even be toxic, and studies suggest that in
certain cases, high doses have shortened lifespan in animals (10).

AMPK Activation Without Metformin

The question arises: how can we avoid metformin but achieve similar effects? The most compelling evidence
comes from lifestyle interventions. In the landmark Diabetes Prevention Program, lifestyle changes—such
as adopting a more plant-based diet and engaging in regular moderate exercise—were shown to be nearly
twice as effective as metformin in preventing diabetes. Individuals who adapted their lifestyle reduced their
risk of diabetes by 58%, compared to only a 31% reduction among those taking metformin, and with
significantly fewer side effects (11).

Natural Ways to Activate AMPK

Lifestyle changes such as a whole-food, plant-based diet, regular physical activity, and stress management
naturally activate AMPK and offer even greater health benefits than medications. For example, several well-
researched natural substances have been shown to produce similar effects—without side effects:

1. Polyphenols: These are powerful phytochemicals found in foods like berries, green tea, and red
wine. Polyphenols like resveratrol (from grapes) and epigallocatechin gallate (EGCG) (from
green tea) are potent AMPK activators. They support healthy aging, improve insulin sensitivity, and
help reduce inflammation (12,13).

2. Berberine: Found in plants like goldenseal and barberry, berberine has been shown to activate
AMPK in a similar way to metformin. It helps regulate blood sugar, supports heart health, and
promotes fat metabolism. In fact, studies suggest that berberine could be as effective as metformin
in managing blood sugar (14).

3. Curcumin: This active compound in turmeric has broad health benefits, including AMPK
activation. Curcumin supports metabolic health, reduces inflammation, and promotes fat oxidation
(15).

By incorporating foods rich in these phytochemicals into your diet, such as leafy greens, cruciferous

vegetables, berries, and spices such as turmeric, coriander etc., you can naturally enhance your AMPK
activity and improve your metabolic health.
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Paracelsus treatment approach to activate Mitochondria

1. Paracelsus Nutritional Therapy
For natural support of metabolic health, the focus should be on a nutrient-rich, whole-food diet. Here are
some dietary tips to support AMPK activation:
e Eat plenty of fiber-rich foods: Vegetables, legumes, nuts, and whole grains help regulate blood
sugar and promote energy metabolism.
¢ Incorporate healthy fats: Omega-3 fatty acids from sources like algae, chia seeds, flaxseeds, and
walnuts promote fat burning and support energy production in cells.
e Incdude AMPK-activating phytochemicals: Foods rich in polyphenols and other bioactive
compounds, such as leafy greens, berries, green tea, and turmeric, enhance metabolic function.

The Paracelsus Elimination Diet is ideal for supporting AMPK activation, as it is anti-inflammatory,
hypoallergenic, and rich in fiber, healthy fats, and plant-based compounds that promote metabolic health.
This diet is an essential part of our liver detox program, which also supports overall metabolic function.
Particularly in patients with chronic illnesses, we have observed significant improvements, underscoring the
effectiveness of biological medicine.

2. Fasting

Fasting is a powerful natural method for AMPK activation (16). During fasting, the body depletes its energy
reserves, which prompts AMPK to mobilize stored fats for energy production. This process not only aids in
weight control but also improves insulin sensitivity and overall metabolic health. Studies have shown that
calorie reduction and intermittent fasting significantly increase AMPK activity, leading to better metabolic
function and health (16). With intermittent fasting, food intake is restricted to specific hours of the day or
days of the week, which effectively boosts AMPK activity and promotes metabolic health.

3. Hypoxia and IHHT: An Innovative Therapy for Mitochondria

At our clinic, we offer Intermittent Hypoxia-Hyperoxia Therapy (IHHT)—an exciting, non-invasive treatment
that mimics the effects of exercise and fasting by simulating a low-oxygen environment. Hypoxia activates
AMPK in a similar way to metformin but without the side effects (18).

How does IHHT work? During the sessions, you breathe air with alternating oxygen concentrations, which
prompts the body to react to a low-oxygen environment. This stimulates processes that improve energy
efficiency, increase fat burning, and promote mitochondrial function. IHHT supports weight loss, improves
insulin sensitivity, and increases endurance—all without recovery time.

The best part is that IHHT works in combination with a metabolic diet. A diet rich in AMPK-activating foods
like selected vegetables, herbs, spices and fibers enhances the positive effects of the therapy and provides
the body with the necessary tools to maintain balanced energy levels and healthy metabolic function.

4. Exercise

Physical activity is another effective method for activating AMPK (17). Regular exercise, especially endurance
and high-intensity interval training (HIIT), stimulates AMPK, promotes fat burning, improves insulin
sensitivity, and strengthens metabolic health. Exercise also promotes mitochondrial biogenesis, the
formation of new, healthy mitochondria, which increases energy production and supports longevity.
Incorporating both endurance and strength training into your daily routine maximizes these benefits and
supports long-term well-being.
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At Paracelsus Klinik, we often treat chronically ill patients who are unable to engage in intense physical
activity. In such cases, we offer Whole-Body Vibration Therapy (WBV) using a device called Galileo. This
therapy induces rapid muscle contractions through vibration, mimicking certain aspects of strength training
and improving both muscle strength and metabolic function.

Less is More

Apoptosis, also known as "programmed cell death," is a vital process in which old or damaged cells are
systematically broken down and replaced by new, healthy cells. This process is crucial for mitochondrial
health, as mitochondria are the energy centers of our cells. When these "powerhouses" function
inefficiently, the entire cellular metabolism suffers. Therapies like IHHT (Intermittent Hypoxia-Hyperoxia
Therapy), fasting, or endurance exercise address this issue by inducing the death of old, weak mitochondria,
making room for new, more efficient ones.

Interestingly, the human body is programmed to cope with periods of hunger—our ancestors regularly
experienced phases of scarcity. These periods contributed to the adaptation of our cells to work more
efficiently and regenerate themselves. Fasting mimics this natural rhythm by triggering the cellular cleansing
process (autophagy) and the breakdown of old mitochondria. In our modern world of constant abundance,
we often miss this natural cycle, allowing inefficient or even harmful cells to accumulate. Through targeted
therapies such as IHHT or fasting, we give our bodies the opportunity to consciously activate these
"cleansing phases"—a key element for long-term health.

Paracelsus Clinic Focuses on Natural Methods

At Paracelsus Klinik, we aim to improve our patients' health using an integrative approach that combines
the best of modern research with proven natural methods. While scientific discourse on the therapeutic use
of mitochondria continues, we offer solutions based on sound research and positive clinical outcomes.
Mitochondrial health is crucial for overall well-being and longevity. While pharmaceutical options offer some
benefits, nature provides equally effective methods to activate AMPK and support health. From polyphenols
and secondary plant compounds in the diet to fasting, exercise, and innovative therapies like IHHT, there
are many ways to improve metabolic health, increase endurance, reduce cancer risk, and extend lifespan.
Use these natural strategies to lead a healthier and more energetic life.

Warm wishes,

Eric Kimbles, ND

BSc Psychology
Naturopathic Doctor

and

Dr Sonja Lewandowski

BSc Biochemistry & Physiology
BSc Medical Honours Nutrition & Dietetics
PhD Chemistry
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