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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 s equence determines  the shape and function



Physiologic Importance of 
Pro t e ins

- Structural and mechanical roles

- Enzymatic and metabolic roles

- Trans port and s torage

- Signaling and regulatory functions

- Immune defens e

- Nutritional and developmental roles



Important Proteins

He mog lob in

Ac t in  a nd  Myos in

Colla g e n

Ins u lin

Enzyme s

Ant ib od ie s



9 Essential Amino Acids

His t id ine

Is o le uc ine

Le uc ine

Lys ine

Me t h ion ine

Phe nyla la n ine

Thre onine

Tryp t op ha n

Va line



Muscle Mass and Proteins

1. Anabolic Res is tance

2.    Sarcopenia

3.    Chronic Inflammation or Illnes s

4.    Ins ulin Res is tance

5.    Inadequate Intake

6.    Phys ical Activity

7.    Hormonal Changes

What decreases muscle mass? 



Maintaining Muscle Mass

1. Pro t e in  in t a ke

1. Le uc ine  Thre s ho ld

a . 1 g ra m of  p ro t e in
Pe r p ound  o f  b od y  we ig ht

a . 3-5 g ra ms  o f  le uc ine  d a ily

Pro t e in  + Le uc ine  + Re s is t a nc e  Exe rc is e



Breakfast







Top 5(+) Supplements for Podiatry Patients

1. Ma g ne s ium
2. Cre a t ine
3. Vit  D3 K2
4 . Zinc
5. Ome g a  - 3

1. Fib e r
2. Me t hyla t e d  B - Vit a mins  



Big Pharma

ABC Inc .

DEF Inc .

GHI INC. 

Ma ins t re a m Me d ia



Magnesium

Ne e d e d  in  more  t ha n  30 0  e nzyma t ic  re a c t ions

400 mg /  day

- Blood pres s ure regulation
- Blood glucos e control
- Nerve function
- Mus cle function
- Protein s ynthes is
- Bone development
- DNA s ynthes is
- The production of the antioxidant → Glutathione

Invo lve d  in : 





Magnesium
Gre a t e r Invo lve me nt : 

- Ma g ne s ium is  re q u ire d  fo r rib os ome  s t a b ilit y  
a nd  func t ion  d uring  t ra ns la t ion

- As  a  c o fa c t o r fo r ma ny  kina s e s  a nd  
p hos p ha t a s e s , imp a c t ing  s ig na ling  
p a t hwa ys

- Inf lue nc e s  ins u lin  s ig na ling  a nd  g luc os e  
up t a ke  in  t is s ue

- Cont rib u t e s  t o  b one  q ua lit y  + s t ruc t u re

- Mod ula t e s  t he  HPA Axis



Creatine 

1. Ene rg y  p rod uc t ion  in  mus c le  + b ra in

5 - 10 g /  day

- Creatine combine with phos phate to form →
Phos phocreatine

- Phos phocreatine donates  phos phate to 
adenos ine diphos phate to regenerate ATP

- Helps  s tabilize ATP during s udden increas es  in 
neuronal activity 

- Helps  to buffering activity in the brain to s upport 
cognitive activity 



Creatine 

2. Os mot ic  re g ula t ion  a nd  c e ll vo lume
- Helps  regulate intracellular water content

- Helps  maintain cell volume which influences  cellular activity

3. Neuroprotective and Antioxidant Roles
- Reduces  vulnerability to Is chemia or neurodegeneration

- Reduces  oxidative s tres s  by ens uring s table ATP s upply and s upports  
mitochondrial function



Creatine 

4 . Mus c le  a na b o lic  a nd  a d a p t a t iona l e f fe c t s
- Allows  greater total workload

- Better recovery after a  workout

- Improvement in lean mas s  when combined with res is tance tra ining

- Can augment glycogen s torage in mus cles  when combined with 
carbohydrates





Vit D3 K2

D3 = c ho le c a lc ife ro l

30 - 100 ng/ mL

1. Calcium and Phos phate Homeos tas is
- Enhances  intes tinal abs orption of calcium + phos phate to 

s upport bone mineralization 

- Work with parathyroid hormone to maintain s erum calcium level

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

Importance: 



Vit D3 K2

2. Bone Health
- Improves  mus cle s trength and function (helps  reduce fall ris ks )

- Es s entia l for bone growth and remodelity

3. Immune Modulation
- Influences  innate and adaptive immune res pons es

4. Cell Differentia tion 
- Acts  as  a  s ecos teroid hormone that binds  to Vitamin D receptor in many 

cells , affecting gene expres s ion





Vit D3

Source: Sunlight (UVB) Expos ure converts  7 - Dehydrocholes terol in s kin to Vit D3

Dietary Sources  - Fatty fis h + s upplements

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 s tructural roles  in enzymes
- Acts  as  a  cofactor for hundreds  of enzymes  involved in 

- Diges tion
- Metabolis m
- DNA Synthes is

- Needed to properly function enzymes  like carbonic anhydras e , a lkaline 
phos phatas e and dehydrogenas e

Key Role: 



Zinc

2. Gene expres s ion and protein s ynthes is

- Needed for gene regulation and cellular growth

- Influences  s ignaling pathways  that control cell divis ion, differentia tion and 
apoptos is

3. Immune Function

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

- Important for maintaining s kin + mucos al barriers

- Low levels  impairs  immune res pons e



Zinc
4. Antioxidant and Anti - Inflammatory

- Stabilizes  cell membranes  

- Modulates  inflammatory s ignaling

5. Protein s ynthes is  and growth 
- Wound healing

6. Endocrine Function
- Influences  ins ulin s torage and s ecretion on the pancreas

- Plays  a  role in lipid and carbohydrate metabolis m

7. Neurological
- Modulates  neurotrans mitter s ignaling

- Supports  learning and memory





Omega - 3’s

Ome g a  - 3  fa t t y  a c id s  a re  p o lyuns a t ura t e d  fa t s

Eicos apentaenoic Acid (EPA)

Docos ahexaenoic Acid (DHA)

Key Omega - 3’s



Omega - 3’s

Ma jor Ro le s  o f  Ome g a  - 3’s

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

- DHA is  abundant in neuronal receptor function

1. Cell membrane structure and function

- Can lower triglycerides
- Reduces  vas cular inflammation
- Affects  platelet aggregation - modes ty

2. Cardiovascular Health



Omega - 3’s

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

- EPA may help with mood dis orders

3. Neurocognitive 

- EPA and DHA give ris e to s pecialized mediators  that help res olve 
inflammation

- May benefit inflammatory conditions  (Rheumatoid arthritis , inflammatory 
bowel dis eas e) 

4. Inflammation and Immune Function



Omega - 3’s

- May improve ins ulin s ens itivity and fatty acid oxidations

5. Metabolic Health









Thank you
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