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1) Whey Protein  a) What is protein and why do we need it? 
          b) How much protein do we need? 
     c) What is whey protein?  
     d) Why is whey protein the best protein? 
     e) Types of whey proteins?  
     f) Therapeutic benefits of whey. 

g) When is the best time to use protein?  
     h) What can you take with whey to improve absorption? 
     i) Human Growth Hormone (hGH) and Whey. 
 
   
1a) Definition of protein and why we need this essential nutr ient 

·  Proteins are organic molecules made from long chains of amino acids. 
·  Protein is one of the key nutrients needed by our bodies for survival and optimal health. 
·  Every cell in our body is made up of proteins. 
·  Most of our muscle is made from protein. 
·  Numerous hormones, enzymes, skin, hair, and our immune system, to name a few, all need 

protein. 
 
1b) How much protein do we need? 

·  The answer to this depends on your lifestyle and level of activity: 
I) 0.5 grams per  1lb of body weight is the very minimum protein needed for 

someone who is not actively working out. This amount of protein will only be 
enough to maintain existing protein needs by the body but will not be enough 
for any new muscle growth. Therefore a 200 lb person who isn’ t active would 
probably need no more than 100 grams of protein per day. 

 
II) 0.8 – 1.0 gram per 1lb of body weight is the amount of protein needed for 

someone who is physically active (an example would be a weight trainer). If 
you’re working out and you’re not having this amount of protein it may be very 
difficult to get any real muscle growth. Therefore a 200 lb person who is active 
would probably need no more than 160 – 200 grams of protein per day. 

 
·  The reason why having enough protein is important is due to the fact that the body 

gives other parts of our bodies like the brain, heart, hormones, etc. priority over 
muscle (all of these things, and so many more, are made of protein). As a result what 
ever is left over gets used to repair and make new muscle. IF YOU DON’T HAVE 
ENOUGH PROTEIN YOU WON’T GROW NEW MUSCLE AND WORSE STILL 
YOU”LL LOSE SOME OF YOUR EXISTING MUSCLE!  
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1c) What is whey protein? 
·  Whey is an end product that comes from the cheese manufacturing process.  
·  It contains very high quality proteins and is rich in branched-chain amino 

acids, carbohydrates, and minerals. Although whey is from dairy, it contains 
low levels of lactose. 

 
 
   

    
     

 
 
 
1d) Why is whey the best protein? 

·  Whey is one of the fastest proteins to absorb. 
·  Easily used by the body to make and repair muscle.  
·  Has the highest biological value (BV) of all the proteins known 
·  Contains all the essential and non-essential amino acids. Essential amino 

acids make up over 60% of whey’s total protein content.  
·  Richest source of branched chain amino acids (BCAA’s) of any protein 

known. 
�  BCAA’s are made up of the amino’s leucine, isoleucine and valine 
�  These amino’s can decrease muscle protein breakdown during 

exercise and aid in recovery  
�  Provide 10-15% of total energy required during exercise  

·  Rich in glutamine. 
·  Contains high levels of arginine and lysine, which may stimulate growth 

hormone levels (the benefits of growth hormone will be discussed at the end 
of this section).  
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1e) Types of whey proteins  

·  When you see the terms “whey protein concentrate”  and “whey protein isolate”  this 
refers to how the whey protein was processed (filtered) 

 
I) Whey concentrates are made up of an excellent quality protein but they have 

slightly more carbs, fat, and lactose (2-5% typically) than whey isolates. 
Concentrates provide a slightly lower protein percentage per serving at about 
80%. They also take a little longer to absorb. All of the therapeutic benefits 
attributed to whey are preserved in a concentrate. Overall however they are 
more affordable and make a high quality protein shake! 

 
II) Whey isolates are more rapidly absorbed, lower in carbs, lactose (0.1-0.3% 

typically) and fat, and depending on how it’s filtered contain all the important 
therapeutic protein microfractions discussed later in this article. Isolates provide 
90% protein per serving. THE HIGHEST QUALITY WHEY PROTEIN IS 
CALLED CROSS FLOW MICROFILTERED WHEY PROTEIN ISOLATE 
OR CFM WHEY FOR SHORT. This whey has the least amount of denatured 
protein (please refer to diagram below) and unlike ion exchange whey isolate 
contains all the important therapeutic proteins. Interactive’s IsoWhey, and 
Nature’s Best IsoPro are still one of the few products to use CFM whey 
entirely! 

 
 

Protein Molecules (The one on the left is normal and the on the r ight has been denatured) 
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1f) Therapeutic benefits of whey protein 
Immune Function: 

·  Powerful immune modulator (balances/regulates the immune system without over stimulating it)1 2 3 4 5    
·  Rich in substances necessary for glutathione production (an extremely powerful antioxidant). The amino 

acid cysteine is necessary for glutathione production and is found in large quantities in whey protein6 
Viral/Bacter ial/Fungal Action: 

·  Being used extensively in HIV research7 8 9  
·  Whey has antiviral and antibacterial activity. 10 11 
·  Encourages beneficial bacteria to grow in the intestines (healthy gut microflora) 
·  Has bacterial anti-toxin activity  (the sialic acid chains and the peptide backbone of GMP have been shown 

to have a synergistic effect by binding cholera toxin and inhibiting the toxic effect on hamster ovary cells) 
·  Lactoferrin reduces ear infections in children 
·  The topical application of whey has reputedly been shown to act as an antifungal agent against tinea 

(ringworm).  
 Cancer : 

·  Shown to possess “anti-cancer activity”  12 13 14 
·  Lactoferrin shown to have cancer preventative properties 15   
·  The whey protein microfraction alpha-lactalbumin may promote health by inhibiting growth of potential 

cancer cells 16   
·  Whey protein may increase the vulnerability of certain tumours to chemotherapeutic agents 17 
·  Whey offers protection against colon cancer 18   
·  Whey may prevent prostate cancer 19 
·  Should be used as the choice form of protein for individuals undergoing chemotherapy or radiation therapy. 

Both of these treatments have been shown to increase the demand for protein intake. (The following is a 
quote from the National Cancer Institute “Protein-calorie malnutrition (PCM) is the most common 
secondary diagnosis in individuals diagnosed with cancer, stemming from the inadequate intake of 
carbohydrate, protein, and fat to meet metabolic requirements and/or the reduced absorption of 
macronutrients. PCM in cancer results from multiple factors most often associated with anorexia, cachexia, 
and the early satiety sensation frequently experienced by individuals with cancer” ) 20 21 22 23 24 25           

·  Both cysteine and glutamine reduce some of the toxic side effects of chemotherapy while also offering 
support and protection for the non-cancerous cells (as mentioned earlier whey is a rich source of both these 
amino acids) 

·  Two whey growth factors [Transforming growth factor-beta (TGF-beta) and insulin-like growth factor 
(IGF-I) ] reduce the chemotherapeutic drug toxicity in epithelial cells in vitro. 

·  Whey protein found to result in less aberrant crypt foci (a marker for increased risk of colon cancer) than 
red meat26     

Bone: 
·  An excellent source of bioavailable calcium, potentially reducing the likelihood of stress fractures during 

exercise 
·  Plays an important role in bone formation (whey has been shown clinically to increase osteoblast activity 

thereby increasing the growth and repair of bones) 27 
Hear t: 

·  Lowers cholesterol 28 29  
·  Milk whey protein decreases oxygen free radical production in chronic iron-overload cardiomyopathy (A 

disease or disorder of the heart muscle). Chronic iron overload is a major cause of organ failure 
worldwide.30  

·  Whey Protein can lower hypertension 31 32 33      �  
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1f) Therapeutic benefits of whey protein (cont’d) 
 Muscle: 

·  Whey protein assists in the production/growth of muscle by increasing the body’s retention of nitrogen. (the 
retention of nitrogen from whey peptides is believed to be “16 times that of free amino acids and 2 times 
that of whole food” ).34  

·  Whey Protein slows muscle loss due to aging35 
Miscellaneous: 

·  The whey protein microfraction glycomacropeptide (GMP) has been shown to act as an appetite 
suppressant and aid in weight loss. Studies have shown that GMP induced secretion of cholecystokinin 
(CCK), a group of neuropeptides known to regulate short-term control of food intake by acting as a satiety 
signal 36 37    

·  The whey protein microfraction lactoferrin is an iron binding protein that may help with oxygen transport 
and in turn improve the aerobic performance of athletes.  

·  Lactoferrin combats free radical damage 
·  increases the longevity (of mice) by enhancing liver and heart glutathione levels 38  
·   Oral administration of zinc or bovine whey-derived growth factor extract (WGFE) is known to reduce 

intestinal permeability 39   
 

1g) When is the best time to use a whey protein shake? 
·  Research has shown that the best time to use protein if you work out is right after you’re 

training. Ideally within the first ½ hour to 1 hour post work out!  
·  Recent research has shown that for added benefit you can also have a protein shake before 

you workout to reduce muscle protein breakdown. Having the shake no sooner than ½ an 
hour to 1 hour before is advisable. 

·  Ideally you should have a whey protein shake for breakfast, another between lunch and 
dinner  (3:00PM), and lastly another after  you exercise. Doing this will ensure you have a 
steady supply of protein available to your body at all times.  

 
 
1h) What can you take with whey to improve its absorption? 

·  Although many people think it’ s better to have protein on its own and not with carbs. 
Research has proven that protein is absorbed faster, and used to make muscle more 
efficiently when taken in combination with carbs! Whey protein, when taken with 
carbs raises growth hormone levels higher then without carbs. 

·  The bottom line is “mix your protein shake with some carbs like whole fruit, fruit 
juice, honey, dextrose, maltodextrose, etc.”  

·  High glycemic carbs are the best in this case (examples include maltodextrin, 
dextrose, grape juice, and honey).  
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1i) Human Growth Hormone (hGH) and Whey. 

·  As mentioned earlier whey can stimulate the production of this hormone which is why 
it’ s included in these notes 

·  hGH is a hormone produced by the pituitary gland and is commonly referred to as the 
“anti- aging hormone” 

·  Some of the few health benefits hGH has to offer: 
�  Increased muscle mass 
�  Increased bone density 
�  Reduction in body fat 
�  Reduced LDL (bad) cholesterol 
�  Increases endurance 
�  Increases sexual response 
�  Improves immune function 
�  Improves skin elasticity 

 
 
·  Your body releases most of its hGH in the first 45-90 minutes of sleep 
·   “hGH is increased during exercise when the exercise involves relatively heavy 

weight sets performed in sets of 8-10 repetitions with a 1 minute rest between sets. 
This technique results in a 36% higher hGH than exercise that involves longer rest 
periods or lower weights”  (Hyperhealth v97.1) 

·  After adolescence hGH levels decline at a rate of about 14% per decade (refer to chart 
below) 
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Figure 3: Human growth hormone levels as we age. 

Note how average hGH secretion levels decline dramatically from age 20 to age 80 

·  At 20 years old we average 500 micrograms/day  
·  At 40 years old we average 200 micrograms/day  
·  At 80 years old we average 25 micrograms/day  
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The Role Whey and Soy Play on Bone Formation 
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Glutamine – One of the Bodies Most Important Aminos! 
 
 

Glutamine   a) What is glutamine? 
     b) Why is glutamine impor tant? 

c) How much should I  take and when? 
d) What are the therapeutic benefits of glutamine? 
e) What is micronized creatine? 
 
 

 
 
 
1a) What is glutamine? 

·  Glutamine is the most abundant amino acid found in the body and by far the most 
important amino acid for body builders. 

 
1b) Why is glutamine important? 

·  Glutamine is one of the body’s most important amino acids. It is involved in 
numerous bodily functions and large concentrations of it are found in skeletal muscle, 
lung, liver, brain, intestines and stomach tissue. During times of stress, (exercise, 
trauma, shock, illness, diseases like cancer) the bodies need for glutamine rises 
dramatically and surpasses our ability to produce it. As a result blood glutamine levels 
have been shown to drop by over 50%.  

·  Our muscles are made up of up to 60% glutamine and there’s more of it in our blood 
than any other amino acid. 

·  Because so much glutamine is stored in muscle, when our bodies need for glutamine 
isn’ t produced fast enough, our body begins to break down our own muscle to supply 
other parts with this very important amino acid. 

·  From an athletic (and even non-athletic) perspective preventing the loss of muscle 
mass by supplementing with glutamine is considered important.  

·  Glutamine aside from its athletic benefits is also needed for: a healthy immune 
system, healthy intestinal function, memory and mental sharpness, the treatment of 
alcohol withdrawal, trauma from surgery, and cancer, to name a few! 

·  A recent study found that 2grams of glutamine taken over a 20-minute period 45 
minutes after a light breakfast increases serum hGH levels by 4 fold in men between 
the ages of 30-64! (American Journal of Nutrition) 

·  Adding glutamine to whey protein was found to be an effective way to stimulate 
protein synthesis rates and grow lean tissue 

·  Glutamine helps with muscle glycogen resynthesis (International Journal of Sports Medicine) 
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1c) What are the therapeutic benefits of glutamine? 

·  Stimulates gut mucosal cellular proliferation 
·  Increases intestinal villous height 

·  Maintains mucosal integrity 
·  Prevents intestinal hyperpermeability (preventing sepsis-an infection in the blood) 
·  Prevents bacterial translocation 
·  Can help trauma and surgery patients 
·  Decreases the incidence of certain types of infections 
·  May be helpful in offsetting the depletion of glutamine in cancer patients 
·  The use of glutamine with cancer chemotherapy and radiotherapy seems to prevent gut and 

oral toxic side-effects, and may even increase the effectiveness of some chemotherapy 
drugs. 

·  Enhances liver detoxification 
·  Boosts immune function 
·  When given to premature children in their food it lowered mortality rate 
·  May be one of the best supplements for treating intestinal conditions like IBS, ulcerative 

colitis, crohns and maybe even diverticulitis  
·  Shown to be effective in the treatment of gastric ulcers 
·  Boosts immune function after prolonged exercise (exercise has been shown to depress 

immune function for several hours after it is performed)  
·  May help reduce body weight and balance blood sugar and insulin levels  
·  May stimulate growth hormone production�  
·  May help reduce side effects and support individuals undergoing a bone marrow transplant 

and chemotherapy  
·  Individuals with HIV and Aids can benefit from supplementation because it reduces muscle 

wasting as well as normalizing intestinal permeability while improving intestinal absorption  
 
 

1d) How much should I  take and when? 
·  It’s recommended that 5 – 10 grams be taken daily (if using 10 grams divide the dose in 

two). 
·  If you exercise the ideal time to take it would be with your protein shake after your work 

out! If you don’ t exercise it shouldn’ t matter when you take it. 

1e) What is micronized glutamine? 

·  Micronization is a cutting edge processing technology which breaks up regular L-Glutamine 
into micro-fine powder. 

·  This new micronized structure increases solubility in liquids allowing it to be shuttled and 
absorbed by your muscles much faster than traditional L-Glutamine supplements! 
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Creatine – I t’s Effects on Per formance and Health 
      

a) What is creatine? 
     b) How can creatine monohydrate improve per formance? 
     c) What are the therapeutic benefits of creatine? 
    d) How much should I  take and when? 
    e) What can I  take with creatine to improve absorption? 
    f) Are there any safety considerations? 
    1g) Look out for  useless creatine formulas 
 
      
 
 
 
1a) What is creatine? 

·  Creatine is an essential and naturally occurring nutrient formed in the liver, kidney, 
and pancreas and is produced from the three amino acids methionine, arginine, and 
glycine.  

 
1b) How can creatine monohydrate improve per formance?  
      Clinical studies have found that creatine can: 
 

·  Allow for greater muscle contractions  
·  Increase muscle size  
·  Accelerate protein synthesis  
·  Reduce protein degradation  
·  Speed up muscle recovery  
·  Increase lean weight gain  
·  Increase the rate of ammonia excretion therefore reducing levels in the blood 
·  Improve power  
·  Reduce lactic acid build-up 
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Figure 4.   Effect of weight-training and creatine supplementation on changes in cross-sectional area for  
different muscle fiber  types. Human subjects were supplemented with 5 × 5 g/day for  7 days and 
maintenance was 5 g/day for  11 weeks. Volek et al. (1999). 

1c) What are the therapeutic benefits of creatine? 
 

·  Lou Gehrig©s disease 
·  Muscular dystrophy 
·  Parkinson©s Disease 
·  Huntington©s Disease 
·  Heart failure and heart disease  
·  Brain injuries due to concussions and ischemia (poor  oxygen supply) 
·  Mitochondrial dysfunction 
·  Gyrate Atrophy (genetic disorder) 
·  Protect the brainstem and hippocampus from hypoxia (reduction of oxygen supply to tissues) 

·  Lowers cholesterol 
·  Being researched for potential protective effects against Alzheimer’s 
·  Improves blood and oxygen flow to the brain 
·  An effective strategy for slowing muscle atrophy (loss) in seniors and allowing for 

greater strength and motor function thereby improving quality of life 
 
 
 
1d) How much should I  take and when?   
 
For  Athletes 

·  It is recommended that approximately 5 grams of creatine monohydrate be taken 
immediately after a workout. 

 
·  Many magazines and books report that “creatine loads”  are necessary for saturating the 

muscle with creatine. A loading phase is when someone takes 20 grams of creatine (in 
divided doses) a day for 5-7 days. A couple of studies have shown that once you have 
creatine loaded for 2-3 days you have reached muscle creatine saturation and no more than 
3-5 grams a day is necessary to maintain creatine saturation of the muscle. 

 
 
 
For  Non-Athletes 

·  It has also been shown that by simply having 5 grams of creatine daily you can achieve 
muscle saturation in 3 weeks (this may be the preferred method of taking it for individuals 
that aren’ t athletic or for seniors) 
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The table below suggests creatine doses under  clinical and spor ts applications 

TABLE 2 
Selected dosing amounts and duration for  creatine supplementation  

 
Study Dosage Duration Application 

 
Andrews et al. (1998) 4 × 5 g/day (20 g/day) 5 days Congestive hear t failure 

 

Dechent et al. (1999) 4 × 5 g/day 4 weeks Increase brain Cr  
 

Hagenfeldt et al. (1994) 2 × 5 g/day (10 g/day) 2 weeks MELAS 

 2 × 2 g/day maintenance  
 

 

Heinanen et al. (1999) 1.5-2 g/day 8-15 years Gyrate atrophy 
 

Hultman et al. (1996) 3 g/day >30 days Exercise performance 
 

Recreational use 4 × 5 g/day (20 g/day, 0.3 g kg 1) 4-6 days Exercise performance 

 3-5 g/day maintenance Varies  
 

Tarnopolsky et al. (1997) 2 × 5 g/day (10 g/day) 2 weeks Mitochondr ial cytopathies 

 2 × 2 g/day (4 g/day) maintenance 1 week  
 

Tarnopolsky et al. (1999) 10 g/day 5 days Neuromuscular  Disease 

 5 g/day maintenance 5-7 days  
 

Vannas-Sulonen et al. (1985) 3 × 0.5 g/day (1.5 g/day) (adults) 5 years Gyrate atrophy 

 3 × 0.25 g/day (0.75 g/day) (children)   
 

Volek et al. (1999) 5 × 5 g/day (25 g/day) 7 days Exercise performance 

 5 g/day maintenance 11 weeks  
 

Vorgerd et al. (2000) 150 mg kg 1 (~10 g/day) 1 week Myophosphorylase deficiency 
 

 60 mg kg 1 (~3 g/day) maintenance 4 weeks  
 

Walter et al. (2000) 10 g/day (adults) 8 weeks Var ious muscular  dystrophies 

 5 g/day (children)  
 

 

Willer et al. (2000) 20 g/day 5 days Rheumatoid ar thr itis 

 2 g/day maintenance 16 days   

 
1e) What can I  take with creatine to improve absorption? 

·  Up until recently the combination of a high glycemic carbohydrate (like 
maltodextrin, grape juice, honey, etc.) with creatine was believed to be the best 
way to improve creatine absorption. Very recently however a couple of studies 
have proven that a combination of both carbs and protein are as effective at 
improving creatine absorption as a high carb creatine blend. The advantage of 
taking creatine with a protein and carb.  is that you can now reduce the amount of 
carbs dramatically and not have to worry about the subsequent sugar rush and 
potential fat gain you might experience otherwise. 
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(Info provided by Christian Finn©s Weekly Research Update  http://thefactsaboutfitness.com/) 
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A combination of carbohydrate and protein appears equally as effective as a high 
carbohydrate solution at promoting creatine uptake. 

1f) Are there any safety considerations? 
·  A common belief is that creatine effects kidney and liver function. In the last few 

years several studies have shown that neither liver nor kidney function were affected 
even after prolonged use. That being said, individuals with kidney and liver disease 
are advised to only use creatine under the advice of their practitioners. It would also 
be advisable to cycle creatine. In other words 3 weeks on and 1 week off. Given the 
important role that water plays with creatine, staying well hydrated is important.  

 
1g) Look out for  useless creatine formulas! 

·  Recent studies have shown that using certain creatine formulas like � � � � � �� � �
 � � ! " # � resulted in no increase in serum creatine levels in the blood stream. 
Furthermore the amount of creatine found per serving was less than 5% of what was 
claimed on the label. The vast majority of studies done using creatine have been with 
powdered creatine monohydrate. Other forms of creatine like creatine citrate and 
phosphate have yet to prove themselves as effective scientifically as the monohydrate 
form.    

       
1h) Closing comments! 

·   Creatine is the most well studied “sport supplement”  there has ever been. Nothing 
natural can improve strength, build muscle, and increase performance the way 
creatine can. Although the focus for years has been on its role in improving athletic 
performance, researchers are quickly discovering the many health benefits it offers 
non-athletes as well! It looks like creatine has a remarkable future ahead!  

     Wr itten by:  Nelson Narciso 
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