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Proteins

- Large complex molecules made up to long chains of amino acids

- Proteins are part of 4 major macromolecules 
- Carbohydrates
- Lipids
- Nucleic Acids

- Amino acid sequence determines the shape and function



Physiologic Importance of 
Prot eins

- Structural and mechanical roles

- Enzymatic and metabolic roles

- Transport and storage

- Signaling and regulatory functions

- Immune defense

- Nutritional and developmental roles



Important Proteins

Hemoglobin

Ac t in and My os in

Collagen

Ins ulin

Enzy mes

Ant ibodies



9 Essential Amino Acids

His t idine

Is oleuc ine

Leuc ine

Ly s ine

Met hionine

Pheny lalanine

Threonine

Try pt ophan

Valine



Muscle Mass and Proteins

1. Anabolic Resistance

2.    Sarcopenia

3.    Chronic Inflammation or Illness

4.    Insulin Resistance

5.    Inadequate Intake

6.    Physical Activity

7.    Hormonal Changes

What  dec reas es  mus c le mas s ?  



Maintaining Muscle Mass

1. Prot ein int ake

1. Leuc ine Thres hold

a. 1 gram of  prot ein
Per pound of  body  weight

a. 3- 5 grams  of  leuc ine daily

Prot ein + Leuc ine + Res is t anc e Ex erc is e



Breakfast







Top 5(+) Supplements for Podiatry Patients

1. Magnes ium
2. Creat ine
3. Vit  D3 K2
4 . Zinc
5. Omega - 3

1. Fiber
2. Met hy lat ed B  - Vit amins  



Big Pharma

AB C Inc .

DEF Inc .

GHI INC. 

Mains t ream Media



Magnesium

Needed in more t han 30 0  enzy mat ic  reac t ions

400 mg / day

- Blood pressure regulation
- Blood glucose control
- Nerve function
- Muscle function
- Protein synthesis
- Bone development
- DNA synthesis
- The production of the antioxidant → Glutathione

Involved in: 





Magnesium
Great er Involvement : 

- Magnes ium is  required f or ribos ome s t abilit y  
and f unc t ion during t rans lat ion

- As  a  c of ac t or f or many  kinas es  and 
phos phat as es , impac t ing s ignaling 
pat hway s

- Inf luenc es  ins ulin s ignaling and gluc os e 
upt ake in t is s ue

- Cont ribut es  t o bone qualit y  + s t ruc t ure

- Modulat es  t he HPA Ax is



Creatine 

1. Energy  produc t ion in mus c le + brain

5 - 10 g / day

- Creatine combine with phosphate to form →
Phosphocreatine

- Phosphocreatine donates phosphate to 
adenosine diphosphate to regenerate ATP

- Helps stabilize ATP during sudden increases in 
neuronal activity 

- Helps to buffering activity in the brain to support 
cognitive activity 



Creatine 

2. Os mot ic  regulat ion and c ell volume
- Helps regulate intracellular water content

- Helps maintain cell volume which influences cellular activity

3. Neuroprot ec t ive and Ant iox idant  Roles
- Reduces vulnerability to Ischemia or neurodegeneration

- Reduces oxidative stress by ensuring stable ATP supply and supports 
mitochondrial function



Creatine 

4 . Mus c le anabolic  and adapt at ional ef f ec t s
- Allows greater total workload

- Better recovery after a workout

- Improvement in lean mass when combined with resistance training

- Can augment glycogen storage in muscles when combined with 
carbohydrates





Vit D3 K2

D3 = c holec alc if erol

30 - 100 ng/mL

1. Calcium and Phosphate Homeostasis
- Enhances intestinal absorption of calcium + phosphate to 

support bone mineralization 

- Work with parathyroid hormone to maintain serum calcium level

- Facilities mobilization of calcium from bone when dietary intake 
is low

Import anc e: 



Vit D3 K2

2. Bone Health
- Improves muscle strength and function (helps reduce fall risks)

- Essential for bone growth and remodelity

3. Immune Modulation
- Influences innate and adaptive immune responses

4. Cell Differentiation 
- Acts as a secosteroid hormone that binds to Vitamin D receptor in many 

cells, affecting gene expression





Vit D3

Source: Sunlight (UVB) Exposure converts 7 - Dehydrocholesterol in skin to Vit D3

Dietary Sources - Fatty fish + supplements

Activation:

Vit D3 is hydroxylated in the liver to 25 - hydroxyvitamin D then in the kidneys 
to the active form

1, 25 - hydroxyvitamin D

VIT D3 K2 → 5,000 IU daily



Zinc

1. Catalytic and structural roles in enzymes
- Acts as a cofactor for hundreds of enzymes involved in 

- Digestion
- Metabolism
- DNA Synthesis

- Needed to properly function enzymes like carbonic anhydrase , alkaline 
phosphatase and dehydrogenase

Key  Role: 



Zinc

2. Gene expression and protein synthesis

- Needed for gene regulation and cellular growth

- Influences signaling pathways that control cell division, differentiation and 
apoptosis

3. Immune Function

- Supports development and function of immune cells 
- T + B cell, natural killer cells

- Important for maintaining skin + mucosal barriers

- Low levels impairs immune response



Zinc
4. Antioxidant and Anti - Inflammatory

- Stabilizes cell membranes 

- Modulates inflammatory signaling

5. Protein synthesis and growth 
- Wound healing

6. Endocrine Function
- Influences insulin storage and secretion on the pancreas

- Plays a role in lipid and carbohydrate metabolism

7. Neurological
- Modulates neurotransmitter signaling

- Supports learning and memory





Omega - 3’s

Omega - 3 f at t y  ac ids  are poly uns at urat ed f at s

Eicosapentaenoic Acid (EPA)

Docosahexaenoic Acid (DHA)

Key  Omega - 3’s



Omega - 3’s

Major Roles  of  Omega - 3’s

- EPA + DHA are incorporated into cell membranes, affecting receptor 
function

- DHA is abundant in neuronal receptor function

1. Cell membrane s t ruc t ure and f unc t ion

- Can lower triglycerides
- Reduces vascular inflammation
- Affects platelet aggregation - modesty

2. Cardiovas c ular Healt h



Omega - 3’s

- DHA important for brain development in infancy and cognitive function in 
adulthood

- EPA may help with mood disorders

3. Neuroc ognit ive 

- EPA and DHA give rise to specialized mediators that help resolve 
inflammation

- May benefit inflammatory conditions (Rheumatoid arthritis, inflammatory 
bowel disease) 

4 . Inf lammat ion and Immune Func t ion



Omega - 3’s

- May improve insulin sensitivity and fatty acid oxidations

5. Met abolic  Healt h









Thank you
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