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HERBAL MEDICINE ASSESSMENT TOOLS & THE ART OF THE CONSULTATION  

Clinical Laboratory Testing From a Functional Perspective  

The following is an introduction to the concept of reading a client’s Blood Chemistry and CBC (complete 
blood count) and analyzing this through a functional lens versus a pathogenic based lens. Please note this 
document is not a complete overview. We will be reviewing more specially each section as it relates to 
different conditions in practice in the therapeutics section of the program.  

LEARNING GOALS:  

1. To gain an understanding of the different components of a standard blood work up and how they relate 
to health and potential heath imbalances.  

2. To gain an understanding of the resources available to further investigate laboratory results as 
presented by your client during the health intake and to further inform your client on the results.  

 

OUTLINE  

Functional VS Pathological: Introduction and Scope of Application  

PART A:  

• Gastrointestinal  
• Hepatobiliary  
• Liver Function  
• Immune System  

PART B:  

• Mineral Balance Markers  
• Vitamin Balance Markers  
• Blood Sugar Regulation: Pancreatic Markers  
• Blood Sugar Regulation: Adrenal Markers  

PART C:  

• Kidney and Genito-urinary  
• Cardiovascular System  
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FUNCTIONAL VS. PATHOLOGICAL 

FUNCTIONAL 

• Views body as interconnected system 
• Identifies imbalances and dysfunction before they become pathologies 
• Treats the underlying cause 
• Early predictor of dysfunction 
• Health measured along a wellness spectrum 
• Identifies multiple therapeutic options 

PATHOLOGICAL 

• Mechanistic view of the body 
• Identifies and treats disease in physiology 
• Treats symptoms 
• Later stage treatment of disease 
• Health as absence of disease 
• Provides little therapeutic options 

Out-sourcing laboratory results:  

1. Detailed blood chemistry analysis helps us identify multiple nutritional and metabolic deficiencies. 
2. It helps clarify potential organ and system dysfunction. 
3. Blood chemistries can also be used as a “gateway” test for other testing, i.e., markers for 

digestive dysfunction may prompt a GI health panel or comprehensive digestive stool analysis. 

 

Blood Chemistry and CBC Analysis 

Standard approach 

1. The conventional or standard laboratory reference ranges are designed to identify and diagnose 
disease states and pathology. 

2. The normal reference values can change from year to year and lab to lab, depending upon the 
prevalence of disease in the general population. 

3. This leaves a large number of the population testing in a range that is considered “normal” as 
compared to the rest of the population. 

4. Do not show optimal health and often miss early signs of organ or system dysfunction. 

Functional approach 

1. The functional approach to chem screen and CBC analysis is oriented around changes in 
physiology and not pathology. 

2. Use ranges that are based on optimal physiology and not the “normal” population. 
3. This results in a tighter range, which will increase the sensitivity while reducing specificity. 
4. Increase the ability to detect clients with changes in physiological function. 
5. Can identify the factors that obstruct the person from achieving optimal physiological, biochemical, 

and metabolic functioning in their body. 
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Patterns and Trends 

1. It is important to look at the patterns and trends between tests as opposed to looking at just the 

specific elements in isolation. 

2. Learn to recognize key metabolic trends and patterns in chem screen and CBC panels. 

3. The trends and patterns between the individual tests can provide important clues to the underlying 
dysfunction and an understanding of the potential cause. 

 

Foundations of Health: Review  

• Healthy diet/good nutritional status 

• Good hydration 

• Optimal digestion and elimination of metabolic wastes 

• Mineral and vitamin balance 

• Essential fatty acid status 

• Reduced oxidative stress 

• Metabolic and hormonal balance 

• Sleep (quantity and quality) 

• Exercise 

 

Where Blood Chemistries Fit in the Scope of Practice 

1. They should be viewed as prognostic guidelines. 

2. Functional analysis of blood chemistry and CBC must be viewed with all of the other diagnostic 

data gathering methods available: 

• History / Intake Process  

• Physical examination 

• In-office tests 

• Out-sourced labs 

• Other diagnostic tools 
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PART A:  

GASTROINTESTINAL  

Gastrointestinal Dysfunction: The following are some of the functional problems in the gastro-intestinal 
system that can be assessed using blood chemistry and CBC analysis: 

• Hypochlorhydria 
• Digestive dysfunction/gastric inflammation 
• Dysbiosis 
• Pancreatic insufficiency 
• Parasites 
• Protein deficiency or impaired protein digestion 

The gastrointestinal system can be assessed by looking at the following elements: 

Element  Lab Range Optimal Range 

Total Protein 6.0 – 8.5 g/dL (.6 – 0.85 g/L) 6.9 – 7.4 g/dL (0.69 - .74 g/L)  

Globulin 2.0 – 3.9 gm/dL  2.4 – 2.8 gm/dL 

BUN 5 – 25 mg/dL 10 – 16 mg/dL 

Creatinine 0.6 – 1.5 mg/dL (45 – 46 µmol/L)  
 

0.8 – 1.1 mg/dL (61 – 84 µmol/L)  

Phosphorus 2.5 – 4.5 mg/dL (.8 – 1.45 mmol/L) 3.0 – 4.0 mg/dL (.97 – 1.45 mmol/L) 

Eosinophils 0 – 7% (0–0.5 × 109/L) 0 – 3%  

Canadian measurement values in parentheses otherwise the same  

Total Protein  

1. Total serum protein is composed of albumin and total globulin. 
2. Conditions that affect albumin and total globulin readings will impact the total protein value. 
3. A normal total protein is possible even if the albumin or globulin levels are abnormal. 
4. Serum protein is affected by protein digestion, absorption and assimilation. 
5. Serum protein should be checked to screen for functional digestive problems, nutritional 

deficiencies and dehydration. 

Total Protein – Clinical Implications 

HIGH 

An increased serum protein (> 7.4) is more likely to be an increase in the globulin fraction than the albumin 
level, unless there is dehydration that is causing the relative albumin increase. 

Other causes: 

• Dehydration 
• Liver/biliary dysfunction 
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LOW 

• Hypochlorhydria 
• Digestive dysfunction and/or inflammation 
• Liver dysfunction 

Globulin Facts:  

1. Total globulin can be used to assess inflammatory, degenerative and infectious processes. 
2. These processes are associated with an increased production of antibodies, which are synthesized 

from globulins. 
3. With accompanying subjective indicators, a total globulin can help to confirm an underlying digestive 

problem of an inflammatory or infectious nature. 

Globulin – Clinical Implications 

HIGH 

• Hypochlorhydria 
• Liver cell damage 
• Oxidative stress 
• Heavy metal toxicity 

LOW 

• Digestive dysfunction and/or inflammation 
• Immune insufficiency  

BUN (Blood urea nitrogen)  

Facts:  

1. BUN is formed from urea, an element formed almost entirely by the liver from both protein metabolism 
and protein digestion. 

2. The amount of urea excreted as BUN varies with the amount of dietary protein intake. 
3. Increased BUN may be due to an increased production of urea by the liver or decreased excretion by 

the kidney. 

BUN in the Lab Analysis  

1. The BUN is a test that is predominantly used to measure kidney function. 
2. However, it is very useful as a measure of digestive function. 
3. BUN is useful as a first indicator of renal insufficiency, especially if all the other renal indicators are 

normal.  

BUN – Clinical Implications 

HIGH 

• Renal disease 
• Renal insufficiency 
• Dehydration 
• Hypochlorhydria 
• Diet – excessive protein intake 
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• Adrenal hyperfunction 
• Dysbiosis 
• Edema 
• Anterior pituitary dysfunction 

LOW 

• diet – low protein 
• malabsorption 
• pancreatic insufficiency 
• liver dysfunction 

 

Eosinophils: Typically indicate Parasites.  

• Eosinophils are often increased in patients that are suffering from intestinal parasites or allergies. 
• Eosinophils help remove the breakdown by-products of protein catabolism. 
• They have the ability to ingest antibody-antigen complexes and become active in later stages of 

inflammation. 
• They are not effective against bacteria but are against parasitic disorders 

 

 

 

HEPATOBILIARY  

Hepatobiliary function can be assessed by looking at the following elements: 

Element  Lab Range Optimal Range 

GGTP 1 – 70 u/L  10 – 30 u/L 

Alkaline Phosphatase 25 – 140 IU/L 70 – 100 IU/L 

SGOT/AST 0 – 40 u/L 10 – 30 u/L 

SGPT/ALT 0 – 45 u/L 10 – 30 u/L 

Bilirubin – Total 0.1 – 1.2 mg/dL (1.71 – 20.52 µmol/L) 0.1 – 1.2 mg/dL (1.71 – 20.52 µmol/L) 

Bilirubin – Direct 0 – 0.2 mg/dL (0 – 3.4 µmol/L) 0 – 0.2 mg/dL (0 – 3.4 µmol/L) 

Triglycerides 30 – 150 mg/dL (.339 – 1.7 mmol/L) 70 – 110 mg/dL (.80 – 1.24 mmol/L)  

Total Cholesterol 130 – 200 mg/dL (3.37 – 5.18 mmol/L) 150 – 220 mg/dL (3.89 – 5.7 mmol/L)  

Canadian measurement values in parentheses otherwise the same 
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GGTP (Gamma-glutamyl Transferase)  

1. GGTP is one of the main liver enzymes. 
2. It is useful in elucidating both a developing liver/gallbladder dysfunction and a developed 

liver/gallbladder pathology. 
3. GGTP is liberated into the bloodstream following cell damage or destruction. 
4. GGTP is found in highest quantities in the gallbladder, prostate and pancreas. 

GGTP – Clinical Implications 
HIGH 

• Dysfunction located outside the liver and inside the biliary tree 
• Biliary obstruction 
• Biliary stasis/insufficiency 
• Liver cell damage 
• Alcoholism (GGTP production induced by alcohol) 
• Acute/chronic pancreatitis 
• Pancreatic insufficiency 
• Obesity (elevated as high as 50%) 

LOW 

• B-6 deficiency 
• Magnesium deficiency 

Alkaline Phosphatase 
1. Alkaline phosphatase (ALP) is a group of isoenzymes that has a maximal activity at a pH of 9.0 – 10.0 
and originate in the following tissues: 

• bone 
• liver 
• intestine 
• skin 
• placenta 

2. In the liver, ALP is formed by liver and biliary mucosal cells and is excreted in the bile. 
3. Increased ALP levels can occur with any liver dysfunction. 
4. ALP is especially sensitive to any type of obstruction in the biliary tract, both intra- and extra-hepatic, 
both severe and mild. 
Alkaline Phosphatase – Clinical Implications 

HIGH 

• Biliary obstruction 
• Liver cell damage 
• Bone: loss/increased turnover or bone growth and/or repair 
• Leaky gut syndrome 
• Herpes zoster 
• Metastatic carcinoma of the bone 
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LOW 

• Zinc deficiency 

SGOT (Serum Glutamic-oxaloacetic Transaminase)/AST (Aspartate Aminotransferase)  

1. SGOT/AST is found in highest quantities in the skeletal muscle, heart, liver, kidney, and lungs. 
2. Levels will be increased when liver cells and/or heart muscle cells and/or skeletal muscle cells are 

damaged. 
3. The cause of the damage must be investigated. 
4. If SGOT/AST is increased above GGTP and SGPT/ALT, consider that the problem or area of 

involvement is possibly outside the liver and biliary tree (i.e., the heart, muscle, kidneys). 

SGOT/AST – Clinical Implications 

HIGH 

• Dysfunction located outside of the liver and biliary tree 
• Liver cell damage 
• Liver dysfunction 
• Infectious mononucleosis, EBV, CMV 

LOW 

• B6 deficiency 
• Alcoholism 

 

Bilirubin Facts:  

1. Formed from the breakdown of hemoglobin from red blood cells, by the reticuloendothelial cells of 
the spleen and bone marrow. 

2. It is transported from these cells to the liver where it is conjugated (made water soluble) and 
excreted via the gallbladder in the bile. 

3. Increased serum levels of bilirubin occur with excessive red blood cell destruction or a problem in 
the liver or gallbladder that prevents the normal excretion of bilirubin. 

4. Oxidative stress can cause red blood cell destruction. 

 

Bilirubin in the Lab Analysis:  

1. Total bilirubin is usually the only value reported on a standard chemistry screen. 
2. If the levels are elevated, consider ordering the direct (conjugated) and indirect (unconjugated) 

values. 
3. It is recommended to obtain the direct and indirect values on your routine chemistry screens. 
4. This will assist in determining if the cause of an increased total bilirubin is due to pre-hepatic 

situations (increased hemolysis) or post-hepatic problems (biliary obstruction). 
5. If either the indirect or the direct has been reported, subtract that number from the total bilirubin 

and you will have the missing value. 
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Total Bilirubin – Clinical Implications 

HIGH 

• Biliary stasis 
• Biliary tract obstruction or calculi 
• Oxidative stress 
• Thymus dysfunction 
• Liver dysfunction 
• RBC hemolysis 
• Gilbert’s syndrome 

 

Direct Bilirubin 

Direct bilirubin is the bilirubin that has been conjugated and is excreted in the bile. 

An increase in direct or conjugated bilirubin is usually associated with a dysfunction or blockage in the 
liver, gallbladder or biliary tree. 

HIGH 

• Biliary tract obstruction 
• Biliary calculi/obstruction (usually extra hepatic) 

 

LIVER FUNCTION  

Liver Dysfunction 

The following are some of the functional problems associated with the liver that can be assessed using 
blood chemistry and CBC analysis: 

• liver cell damage 
• liver dysfunction 
• fatty liver-early and late stage (NAFLD, NASH and cirrhosis) 
• oxidative stress 

 

Liver function can be assessed by looking at the following elements:  

Element     Lab Range    Optimal Range  

   

   

Canadian measurement values in parentheses otherwise the same or needing to be referenced.  

 
 
 

SGPT/ALT 0 – 45 u/L 10 – 30 u/L 

Albumin 3.5 – 5.0 g/dL 4.0 – 5.0 g/dL 
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SGPT/ALT: Serum glutamic-pyruvic transaminase / Alanine aminotransferase 
 

1. SGPT/ALT is found in highest quantities in the liver, skeletal muscle, heart, and kidney. 
2. SGPT/ALT levels will rise in conditions or situations that cause damage to the hepatocytes. 
3. If SGPT/ALT is increased above GGTP and SGOT/AST consider that the problem or area of 

involvement is possibly inside the liver and can be indicative of cirrhosis, chronic or acute 
hepatitis, cmv, alcohol-induced liver damage or hemochromatosis. 
 

SGPT/ALT – Clinical Implications 
 
HIGH 

• Fatty liver (later development) 
• Liver dysfunction 
• Biliary tract obstruction 
• Excessive muscle breakdown or turnover 
• Cirrhosis of the liver 
• Liver cell damage 

LOW 

• B6 deficiency 
• Fatty liver (early stage) 
• Liver congestion (hepatic torpor) 
• Alcoholism 

 
Albumin Facts  

1. Albumin is one of the major blood proteins. 
2. Serum albumin levels are affected by the health of the liver, which is the primary site of albumin 

production. 
3. Albumin plays a major role in the following: 

• Water distribution 
• Maintaining colloid-osmotic pressure between blood and tissue fluid 
• The transport of hormones, etc. in the body (also various drugs) 

4. Albumin levels are affected by liver and/or digestive dysfunction. 
5. A decreased albumin can be an indication of liver dysfunction. 

 
Decreased Albumin Levels can indicate:  

1. Liver dysfunction 

Albumin is produced almost entirely by the liver, liver dysfunction will affect albumin production and 

serum albumin levels (<4.0). 

2. Oxidative stress 

Decreased albumin (<4.0) can be a strong indicator of a frank or developing oxidative stress and 

excess free radical activity. 
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Albumin – Clinical Implications 
LOW 

• Liver dysfunction 
• Oxidative stress 
• Hypochlorhydria 
• Insufficient vitamin C 
• Edema 
• Digestive dysfunction 
• Protein deficiency 

 
IMMUNE SYSTEM 

The following are some of the functional problems associated with the immune system that can be 
assessed using blood chemistry and CBC analysis: 

• Acute bacterial infection  
• Acute viral infection  
• Chronic viral infection  
• Allergies  
• Autoimmune disease 
• Immune Insufficiency 

 

The immune system can be assessed by looking the following elements: 

  ELEMENT      LAB RANGE       OPTIMAL RANGE  

White blood cells (leukocytes) 3.7 – 11.0 x 103/mm3 5.0 – 7.5 x 103/mm3 

Lymphocytes 14 – 46% 24 – 44% 

Monocytes 4 – 13% < 7% 

Neutrophils 35 – 74% 40 – 60% 

Band cells 0 – 10% < 5% 

Eosinophils 0 – 7% < 3% 

Basophils 0 – 3% 0 – 1% 

Canadian measurement values in parentheses otherwise the same or needing to be referenced.  
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White blood cells (leukocytes) Facts:  

WBCs are made in the bone marrow and are found in the blood and lymph tissue. They are part of the 
immune system and fight infections via phagocytosis and by distributing antibodies as part of a normal 
immune response. 

There are two categories of WBCs: 

• Granulocytes (neutrophils, eosinophils and basophils) 
• Agranulocytes (monocytes and lymphocytes) 

There are two types of lymphocytes – T cells and B cells 

WBC – Clinical Implications 

HIGH 

• Acute viral or bacterial infection 
• Chronic stress 
• Bone marrow neoplasia (ALL, AML, CLL, CML, polycythemia vera , myelofibrosis) 
• Severe allergic reactions 
• Medications-corticosteroids, epinephrine 
• Rheumatoid arthritis 
• Smoking 
• Thyroid storm 

LOW 

• Chronic viral or bacterial infection 
• Pancreatic insufficiency 
• Aplastic anemia 
• Chemotherapy and radiotherapy 
• HIV/AIDS 
• Leukemia 
• Autoimmune diseases – lupus, rheumatoid arthritis, Grave’s disease 
• Myelodysplastic syndromes 
• Malnutrition (decreased B-6, B-12, folate or zinc) 
• Liver disease – hepatitis, cirrhosis 
• Medication-induced – anti-thyroid medication, arsenic, Lamictal, clozapine, Wellbutrin, 

sulfonamides, penicillin, minocycline, cyclosporine, steroids 

Lymphocytes Facts  

1. Lymphocytes are white blood cells that are part of the immune system. 

2. There are several types of lymphocytes – B lymphocytes (B cells) and T lymphocytes (T cells), 

both originate from stem cells in the bone marrow. Some of these cells migrate to the thymus, 

where they become T cells. Ones that remain in the bone marrow become B cells. 
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3. B cells create antibodies, proteins that fight foreign substances or antigens. Each B cell makes 

one specific antibody. There are two types of B cells: memory B cells and regulatory B cells 

(Bregs). 

4. T cells seek out and destroy cancer cells or infected cells. There are multiple types of T cells: 

killer T cells, helper T cells, regulatory T cells (Tregs), memory T cells and natural killer (NK) cells. 

Lymphocytes – Clinical Implications 

HIGH (lymphocytosis) 

• Acute viral infection-mononucleosis, CMV, pertussis, URT infections, hepatitis A 
• Inflammation (especially IBD) 
• Cancer of the blood or lymphatic system-ALL, CLL, lymphoma, polycythemia vera 
• Hypothyroidism 

LOW (lymphocytopenia) 

• Chronic viral or bacterial infections (HIV/AIDS) 
• Active infection 
• Suppressed bone marrow function – aplastic anemia, Hodgkin’s disease, chemotherapy or 

radiotherapy 
• Vitamin B-12/folate or B-6 anemia 
• Autoimmune diseases – rheumatoid arthritis, MS 

Monocytes Facts  

1. Monocytes are part of the innate immune system and make up 5-10% of all the leukocytes in our 
bodies. They serve multiple functions in the immune system.  

2. They replenish resident macrophages under normal conditions. In response to inflammatory 
signals that occur with infections, they migrate to the appropriate area and differentiate into 
macrophages or dendritic cells. 

3. Half of the monocytes are stored in the spleen, where they become macrophages that clear the 
blood of debris and old cells.  

4. It is believed they also help T-lymphocytes to recognize foreign antigens (antigen presentation). 

Monocytes – Clinical Implications 

HIGH 

• Recovery phase of an infection (bacterial, viral or fungal) 
• Chronic stress 
• Intestinal parasites 
• BPH 
• Liver dysfunction 

LOW 

• Corticosteroid use 
• Chemotherapy 
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Neutrophils Facts  

1. Neutrophils are a type of white blood cell that protects against infections.  
2. Approximately 40-60% of WBCs are neutrophils, which are the first immune cells that are activated 

during a bacterial or fungal infection, physical injury or inflammation. 

Neutrophils – Clinical Implications 

HIGH (neutrophilia) 

• Medication-induced – corticosteroids, beta-2-agonists, epinephrine 
• Chronic physical or emotional stress 
• Acute, localized bacterial infections 
• Inflammation-rheumatoid arthritis, lupus, acute gout, obesity, asthma, emphysema 
• Late pregnancy 
• Some cancers – polycythemia vera 

LOW (neutropenia) 

• Hematological diseases – ALL, aplastic anemia, pernicious anemia 
• Splenomegaly 
• Chronic or acute viral infections- influenza, EBV, CMV, viral hepatitis 
• Vitamin B12/folate or B6 anemia 
• Chemotherapy or radiotherapy 
• Medication-induced – phenytoin, sulfa drugs, antithyroid medications, macrolides, procainamides 
• Some cancers – leukemia 
• Autoimmune disease – Crohn’s disease, rheumatoid arthritis, lupus 

 

Band Cells (metamylocytes) – Facts  

1. Band cells are immature non-segmented neutrophils.  
2. They are usually less than 3-5% of WBCs.  
3. The levels increase in response to infection or inflammation (this is known as a “left shift”). 

Band Cells – Clinical Implications 

HIGH (bandemia) 

• Active bacterial infection 
• Leukemia 
• Autoimmune disease 
• Chemotherapy 
• Corticosteroid use 

LOW 

• None 
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Eosinophils Facts:  

Eosinophils are specialized pro-inflammatory WBCs that have several functions in the immune system: 

• They destroy foreign substances from parasitic infections or allergens (also bacteria and viruses) 
• They promote inflammation, which can be beneficial in sequestering and controlling a disease site 
• They promote plasma cell survival, which helps regulate the balance between T-helper and Treg 

cells in the lung and GI tract.  

Eosinophils – Clinical Implications 

HIGH (eosinophilia) 

• Intestinal parasites/fungal infections 
• Environmental and drug allergies 
• Dietary sensitivities 
• Asthma 
• Hyperthyroidism 
• Autoimmune disease – Crohn’s disease, ulcerative colitis 
• Cancers-AML, Hodgkin’s lymphoma, ovarian cancer 
• Eczema (atopic dermatitis) 

LOW (eosinopenia) 

• Alcoholism 
• Cushing’s disease (elevated cortisol) 
• Chronic or intense stress (elevated cortisol) 

Basophils Facts  

1. Basophils are a type of WBC that helps destroy bacteria, fungi and viruses. They make up a small 
percentage of WBCs and they are found in the blood and tissue (mast cells). 

2. Basophils contain the enzymes histamine and heparin, which promote inflammation and inhibit 
blood clotting. They are responsible for the body’s immune response during allergic reactions. 

3. Basophils also produce the antibody IgE (immunoglobulin E) which, along with mast cells, release 
histamine and serotonin, which induce inflammation 

Basophils – Clinical Implications 

HIGH (basophilia) 

• Inflammation – arthritis, bursitis, fibromyalgia, tendonitis 
• Intestinal parasites 
• Hypothyroidism 
• Hematological disorders – polycythemia vera, myelofibrosis, thrombocytopenia 
• Autoimmune disease 

LOW (basopenia) 

• Anaphylaxis 
• Hyperthyroidis 
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PART B  

Mineral Balance – Iron 

Element  Lab Range Optimal Range 

Total Iron 40 – 160 μg/dL (7.16 – 10.74 µmol/L) 
 

50 – 100 μg/dL (8.95 – 17.9 µmol/L) 
 

Ferritin 11 – 193 μg/dL 50 – 100 μg/dL 

TIBC 250 – 350 μg/dL (44.75 – 62.65 µmol/L)  
 

250 – 350 μg/dL (44.75 – 62.65 µmol/L) 

Canadian measurement values in parentheses otherwise the same or needing to be referenced.  

Iron Metabolism 

• The majority of dietary iron is in the ferric form. 

• Ferric iron has to be reduced into ferrous iron after ingestion in order to be absorbed. 

• This process requires stomach acid and vitamin C. 

• Iron is absorbed primarily in the duodenum and jejunum. 

• Once absorbed, iron travels in the blood attached to a beta globulin molecule called transferrin. 

• The majority of the iron is taken up by red blood cell precursors in the bone marrow. 

• About 60% of the remainder is stored in the bone marrow, liver and spleen as ferritin, and 40% as 
hemosiderin. 

Iron – Facts  

1. Serum iron reflects iron bound to serum proteins. 

2. The most predominant of which is transferrin. 

3. At any one time about 1/3rd of the transferrin is saturated with iron. 

4. Serum iron levels will begin to fall somewhere between the depletion of the iron stores and the 
development of anemia. 

5. Serum iron is a useful test for assessing iron deficiency anemia and monitoring its treatment.  It 
can also be helpful in monitoring conditions of iron overload. 

 

Ferritin – Facts  

1. Main storage form of iron in the body. 

2. The most sensitive test to detect iron deficiency. 

3. Decreased serum ferritin levels parallel tissue ferritin levels, which in turn reflects the decreased 
iron storage found in iron deficiency anemia. 
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4. In most situations the serum ferritin level will occur before changes in serum iron, development of 
anemia or changes in RBC morphology. 

5. The body will do whatever it takes to keep the serum levels of iron at an optimal level. 

6. Ferritin levels can rise with chronic acute inflammation. 

7. High ferritin with low iron may suggest cancer. 

 

TIBC (Total Iron Binding Capacity) 

1. Approximate estimation of serum transferrin levels.  Transferrin is the protein that carries the 
majority of iron in the blood. 

2. TIBC helps determine cases of anemia. 

Iron – Clinical Implications 

High 

• Liver Dysfunction 
• Hemochromatosis/Hemosiderosis 
• Iron Conversion problems 
• Chronic Viral infection 
• Excess Iron consumption 
• Contraceptive pills, estrogen and excessive alcohol consumption can cause falsely elevated 

serum iron 

Low 

• Anemia- Iron deficiency  
• Internal Bleeding 
• Menorrhagia 
• Hypochlorhydria 
• Lack of Vitamin C 

 

Vitamin Balance – Markers 

Vitamin balance can be assessed by looking at the following elements, which will be out of balance in 
cases of anemia: 

• RBC count 
• MCV 
• MCH/MCHC 
• Hemoglobin 
• Hematocrit 
• Anion Gap 
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Vitamin Balance – Markers 

Element  Lab Range Optimal Range 

 RBC Count Male 4.6 – 6.0 X 106/mm3 

Female 3.9-5.5 

4.2 – 4.9 X 106/mm3 

3.9 – 4.5 X 106/mm3 

HCT Male 40 – 52%  

Female 35-47% 

40 – 48% 

37 – 44% 

HGB Male 13.0 – 17.5 g/dl (130 – 175 
g/L) 

Female 12 – 16 g/dl (120 – 160 g/L) 

14. – 15.0 g/dl (140 – 150 g/L) 

13.5 – 14.5 g/dl 135 – 145 
g/L)  

MCV 81.0 – 99.0 μ3  82.0 – 90.9 μ3 ( 

MCH 26.0 – 33.0 pg 28.0 – 31.9 pg 

MCHC 32.0 – 36.0 g/dL 32.0 – 35.0 g/dL 

RDW 11.7 – 15.0% <13.0% 

Anion Gap 6 – 16 mEq/L 7 – 12 mEq/L 

Canadian measurement values in parentheses otherwise the same or needing to be referenced.  

RBC / Red Blood Cell Count  

1. Red blood cells carry oxygen from the lungs throughout the body and then carry carbon dioxide 
from the tissues back to the lungs.   

2. This test indicates the total number of erythrocytes (RBCs) found in a cubic millimeter of blood. 

RBC – Clinical Implications 

HIGH 

• Dehydration 
• Medication-induced – diuretics, gentamicin, methyldopa 
• Severe asthma or emphysema 
• Polycythemia vera 
• Cystic fibrosis 
• High altitude 
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LOW 

• Iron deficiency anemia 
• Nutrient deficiency – B6, B12, folate, copper, vitamin C 
• Internal bleeding 
• Liver and kidney disease 

Hematocrit Facts  

1. The hematocrit (HCT) is expressed as a percentage of the volume of red blood cells in a known 
volume of centrifuged blood 

2. The hematocrit will usually parallel the RBC count when the cells are of a normal size. This pattern 
does not hold true when the RBCs are small (microcytic) or large (macrocytic) 

Hemoglobin Facts  

1. Hemoglobin is the molecule in the red blood cells that carries oxygen to the tissues 

2. The hemoglobin concentration is directly proportional to the oxygen carrying capacity of the RBCs. 

 

Hematocrit/Hemoglobin – Clinical Implications 

HIGH 

• Dehydration – diarrhea 
• Emphysema, asthma or COPD 
• Polycythemia vera 
• Drug-induced – gentamicin, methyldopa 
• Smoking 
• High altitude – can cause falsely elevated hemoglobin levels 

LOW 

• Iron deficiency anemia 
• B6, B12 or folate anemia 
• Copper, B1 or vitamin C deficiency 
• Chronic GI inflammation 
• Internal bleeding 

 

MCV: Mean Corpuscular Volume  

1. The MCV is a measurement of the volume in cubic microns of an average single red blood cell 

2. MCV indicates whether the red blood cell size appears normal (normocytic), small (microcytic) or 
large (macrocytic) 

3. If the MCV is greater than 89.9 cubic microns, the red cells are macrocytic – B12/folate anemia,  
often due to impaired methylation, a vegan diet, zinc deficiency, in the elderly – sluggish bone 
marrow function, cell division slows down and inhibits tissue growth and repair 
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4. If the MCV is less than 82.0 cubic microns, the red cells are microcytic – anemia due to iron or B6 
deficiency  

5. If the MCV is within the optimum range, the red cells are normocytic 

MCV – Clinical Implications 

HIGH 

• Anemia – Vitamin B12 and/or Folate deficiency 
• Hypochlorhydria 
• Lack of Vitamin C 

LOW 

• Anemia – Iron Deficiency 
• Anemia – B6 deficiency 
• Internal bleeding 

 

MCH – Mean Corpuscular Hemoglobin  

1. This is a calculated value and gives an average weight of hemoglobin for each red blood cell 

2. It is a useful test to determine which type of anemia someone has 

3. It should be done along with a MCHC test 

MCH – Clinical Implications 

HIGH 

• Anemia – vitamin B12 and/or folate deficiency 
• Hypochlorhydria 

LOW 

• Anemia – iron deficiency 
• Anemia – B6 deficiency 
• Internal bleeding 
• Heavy metal toxicity 
• Lack of vitamin C 
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MCHC – Mean Corpuscular Hemoglobin Concentration 

Indicates the average hemoglobin concentration per until volume (100 mL) of packed red blood cells 

MCHC – Clinical Implications 

 

HIGH 

• Anemia-vitamin B12 and/or folic acid deficiency 
• Hypochlorhydria 
• Smoking 

LOW 

• Anemia -Iron deficiency 
• Anemia – B6 deficiency 
• Low vitamin C levels 
• Heavy metal toxicity 
• Internal bleeding 
• Thalassemia 

 

RDW – Red Cell Distribution Width 

Indication of degree of abnormal variation in red blood cell size, it is a specific measure for anemia.  The 
lower end of “normal” is optimal range 

RDW- Clinical Implications  

High 

• Iron deficiency 
• B12/folate deficiency 
• Vitamin Insufficiency 

 

Vitamin Balance and Anemia 

1. Anemia is a condition in which there is a decreased amount of hemoglobin, a decreased number 
of circulating RBCs, and a decrease in the hematocrit 

2. Anemia is a symptom not a disease and the cause of an anemia must be sought out 

3. Many of the causes of anemia can be correlated to nutritional deficiencies: 

• Deficiencies of iron 

• Deficiencies of vitamins (B12, folate, B6, C) and copper 

4. Anemia can also be caused by increased RBC hemolysis and a decrease in production of RBCs 
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Nutrient Deficiency Anemia Summary 

 RBCs HCT HGB MCV MCH/MCHC IRON 

Iron Def ß ß ß ß ß ß 

B12/Folate ß ß ß Ý Ý Ý 

B6  ß Ý/N ß ß Ý/N 

Copper ß ß ß Ý Ý/N  

Vitamin C ß ß ß Ý ß ß 
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BLOOD SUGAR REGULATION 

The adrenal glands, pancreas and liver working to normalize blood glucose 

Functional Disorders of Blood Sugar Regulation 

1. Metabolic Syndrome and Insulin Resistance 

2. Early stage hyperglycemia 

3. Hypoglycemia 

  • reactive 

  • adrenal 

  • liver glycogen storage problem 

      4.   Hypoadrenalism 

      5. Hyperadrenalism/adrenal stress  

Blood Sugar Regulation – Pancreatic Markers 

Canadian measurement values in parentheses otherwise the same or needing to be referenced.  

 

 

 

Element  Lab Range Optimal Range 

Blood glucose   65 – 115 mg/dl (3.6 – 6.4 mmol/L) 80 – 100 mg/dl (4.44 – 5.55 mmol/L)  

Hemoglobin 
A1C  

<7% 4.1 – 5.4% 

 LDH  1 – 240 U/L 140 – 200 U/L 

Triglycerides   30 – 150 mg/dL (.34 – 1.7 mmol/L)  70 – 110 mg/dL .8 – 1.25 mmol/L)  

Cholesterol 130 – 200 mg/dL (3.47 – 5.18 mmol/L) 150 – 220 mg/dL (3.89 – 5.7 mmol/L)  

 HDL  40 – 90 mg/dL (1.04 – 2.4 mmol/L)   >55  mg/dL (1.43 mmol/L)  

 LDL   60 – 130 mg/dL (1.56 – 3.37 mmol/L)   <100 mg/dL (2.59 mmol/L)  

Trig:HDL ratio  <2.5 (see PART C for more on this) 
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Blood Glucose – Facts  

1. Blood glucose is traditionally viewed in terms of diabetes 

2. When viewed with other tests we can use blood glucose as a marker for the beginning stages of 
blood sugar dysregulation 

3. It is important to remember that a single fasting blood glucose level is not a good screening tool 
for diabetes 

4. Follow-up abnormal readings with a glucose insulin tolerance test to confirm a diagnosis 

Blood Glucose – Regulation 

Blood glucose regulation involves an intricate system of interconnecting hormones: 

1. Insulin – decreases blood glucose by transporting glucose into the cells by increasing the      
    permeability of glucose through the cellular membrane 

2. Glucagon – increases blood glucose by increasing glycogen breakdown in the liver 
3. Other hormones: The following hormones tend to act on the liver to elevate blood glucose: 

• epinephrine 
• cortisol 
• thyroxine 

Hemoglobin A1C (HbA1C)  

1. The normal life span of a red blood cell is about 120 days 

2. Glucose combines with the hemoglobin, in a process called glycosylation, to produce a substance 
called glycohemoglobin 

3. The longer blood glucose levels remain high the greater the amount of glycosylation 

4. HbA1c shows the average levels of blood glucose in a 2-3 month period before the test 

5. There is a decreased likelihood of patients developing the long-term complications of diabetes 
when HbA1c levels are kept close to normal 

LDH (Lactate dehydrogenase)  

1. LDH represents a group of enzymes that are involved in carbohydrate metabolism 

2. LDH is found in almost every tissue, where it is primarily involved in the catalytic conversion of 
pyruvate into lactate, a major product of exercising muscle cells and red blood cell metabolism 

3. A decreased LDH (<140) is a common finding in reactive hypoglycemia 

 

Blood Sugar Regulation Adrenal Markers 

Functional Disorders of Blood Sugar Regulation 

1. Hypoadrenalism 

2. Hyperadrenalism/Adrenal s�tress 
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Blood sugar regulation of the adrenals can be assessed by looking at the following elements: 

Element  Lab Range Optimal Range 

Potassium  3.5 – 5.3 mEq/L  4.0 – 4.5 mEq/L 

Sodium   135 – 145 mEq/L 135 – 142 mEq/L 

Canadian measurement values in parentheses otherwise the same or needing to be referenced.  

Potassium Facts  

1. Potassium is the main intracellular cation and acts as the primary intracellular pH buffer 

2. The majority of potassium (90%) is found inside the cell with only small amounts found in other 
tissues, such as bone and blood 

3. Intracellular potassium concentration can be as much as 15 to 20 times greater than the 
serum/plasma 

4. Potassium levels will increase with cellular damage, which causes the potassium to leach into the 
extracellular fluid 

Potassium - Functions 

It is essential for the body to maintain optimum serum levels even though a small concentration is found 
outside of the cell 

• potassium plays an essential role in nerve conduction 
• the maintenance of osmotic pressure 
• muscle function 
• cellular transport via the sodium-potassium pump 
• acid-base balance (especially as potassium bicarbonate in the kidneys regulation of pH) 
• potassium, along with calcium and magnesium, controls the rate and force of cardiac muscle 

contraction and thus controls cardiac output 

Potassium Regulation 

1. Potassium concentration is greatly influenced by the mineral corticoid adrenal hormones, 
especially aldosterone 

2. Potassium excretion is controlled primarily by aldosterone’s effects on the kidney 

3. Increased aldosterone levels causes an increased excretion of potassium from the urine and a 
low serum potassium 

      4.  Potassium levels can be used as a marker for adrenal dysfunction 

Potassium (K+) – Clinical Implications  

HIGH 

• Adrenal hypofunction 
• Dehydration 
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• Tissue destruction  
• Metabolic acidosis 

LOW 

• Adrenal stress 
• Potassium-depleting diuretics and laxatives 
• Benign essential hypertension 
• Excess Licorice use 

Sodium Facts  

1. Sodium is the most prevalent cation in the extracellular fluid, constituting 90% of the electrolyte 
fluid 

2. Some of the functions of sodium include: 
• acid-base balance (sodium acts as the chief base of the blood) 
• maintenance of osmotic pressure 
• nerve conduction 
• renal, cardiac and adrenal functions 
• cellular transport via the sodium-potassium pump 
• sodium maintains the acidity of the urine 

Sodium Regulation 

1. The body has many complex mechanisms for regulating plasma and extracellular sodium 
2. One of the main mechanisms of control is the adrenal cortex via the mineralocorticoid aldosterone 
3. Aldosterone allows the body to hold onto sodium by causing a decreased excretion of sodium 

from the urine. As such, sodium levels can be a marker for adrenal dysfunction 
4. Other mechanisms of sodium regulation include: 

• renal blood flow 
• carbonic anhydrase enzymatic activity 
• renin enzymatic secretion 
• antidiuretic hormone (ADH)/Vasopressin from posterior pituitary 

Sodium (Na+) – Clinical Implications  

HIGH 

• Adrenal stress 
• Cushing' s disease 
• Dehydration 
• Excess Licorice use 

LOW 

• Adrenal hypofunction 
• Addison’s disease 
• Edema 
• Drug-induced – diuretics, laxatives, heparin 
• Chronic diarrhea or vomiting 
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PART C  

KIDNEY AND GENITO-URINARY STATUS 

Kidney and Genito-urinary Dysfunction 

The following are some of the functional problems associated with the kidney and genito-urinary system 
that can be assessed using blood chemistry and CBC analysis:  

• Renal disease 
• Renal insufficiency 
• Edema 
• BPH 
• Urinary tract congestion 

Kidney and Genito-urinary function can be assessed by looking at the following elements: 

 
   ELEMENT  

Lab Range Optimal Range 

BUN 5 – 20 mg/dL 10 – 16 mg/dL 

Creatinine 0.7 – 1.4 mg/dL 0.8 – 1.1 mg/dL 

Alkaline Phosphatase 24 – 140 IU/L 70 – 100 IU/L 

Sodium 
 

eGFR 

135 – 147 mEq/L 135 – 142 mEq/L 
 
See eGFR under renal disease 

 Canadian measurement values in parentheses otherwise the same or needing to be referenced.  

BUN (Blood Urea Nitrogen) – FACTS  
1. The BUN is a test that is predominantly used to measure kidney function 
2. BUN is useful as a first indicator of renal insufficiency, especially if all the other renal indicators 
are normal 
 
BUN – Clinical Implications 
HIGH 

• Renal disease 
• Renal insufficiency 
• Dehydration 
• Hypochlorhydria 
• Diet-excessive protein intake 
• Adrenal hyperfunction 
• Dysbiosis 
• Edema 
• Anterior pituitary dysfunction 

LOW 
• Diet – low protein 
• Malabsorption 
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• Pancreatic insufficiency 
• Liver dysfunction 
• Posterior pituitary dysfunction (<10) 

 
Creatinine – FACTS  

1. A disorder of the kidney and/or urinary tract will reduce the excretion of creatinine and thus 
raise blood serum levels 

2. Creatinine, unlike BUN, is not affected by gender or the amount of dietary protein consumed 
3. Conditions that cause excess protein breakdown (tissue destruction, inflammation, cancer, etc.) 

will not cause increased creatinine levels 
 
Creatinine – Clinical Implications 
HIGH 

• BPH/Prostatitis/UTIs 
• Urinary tract congestion – women 
• Uterine hypertrophy or inflammation 
• Renal disease 
• Renal insufficiency 
• Creatinine supplementation 
• Dehydration 
• Drug induced – aspirin/NSAIDs, antibiotics, lithium, bismuth, indomethacin, diuretics 

LOW 

• Muscle atrophy/nerve-muscle degeneration 
• Liver disease 
• Multiple Sclerosis 
• Muscular Dystrophy 

 
eGFR – Estimated Glomerular Filtration Rate  

1. Normal eGFR is age-dependent and eGFR declines as we age. 
2. An eGFR below 60 for 3 months or an eGFR above 60 with kidney damage (as shown by high 

urinary albumin levels) indicates kidney disease. 
 

Age (years) Average eGFR 

20 – 29 116 

30 – 39 107 

40 – 49 99 

50 – 59 93 

60 – 69 85 

70+ 75 
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CARDIOVASCULAR  

Cardiovascular Dysfunction 

The following are some of the functional problems associated with the cardiovascular system that can 

be assessed using blood chemistry and CBC analysis: 

• Cardiovascular disease 
• Hyperlipidemia 
• Atherosclerosis 
• Oxidative stress 
• Circulatory disorders 
• Early-stage CHF 

Cardiovascular System - Markers 

ELEMENT  Lab Range Optimal Range 

Triglycerides   30 – 150 mg/dL (.34 – 1.7 mmol/L)  70 – 110 mg/dL .8 – 1.25 mmol/L)  

Cholesterol 130 - 200 mg/dL (3.47 – 5.18 mmol/L) 150 – 220 mg/dL (3.89 – 5.7 
mmol/L)  

 HDL  40 – 90 mg/dL (1.04 – 2.4 mmol/L)   >55  mg/dL (1.43 mmol/L)  

 LDL   60 – 130 mg/dL (1.56 – 3.37 mmol/L)   <100 mg/dL (2.59 mmol/L)  

SGOT 0 – 40 u/L 10 – 30 u/L  

Uric acid 2.4 – 6.0 mg/dL Female 

3.4 – 7.0 mg/dL Male 

3.0 – 5.5 mg/dL Female 

3.5 – 5.9 mg/dL Male 

Homocysteine 0 – 15 μmol/L 0 – 15 μmol/L 

Canadian measurement values in parentheses otherwise the same or needing to be referenced.  

Serum Fats – Facts  

1. Serum triglycerides and cholesterol are sensitive to dietary intake of fat prior to testing 
2. Post-prandial levels of triglycerides and cholesterol begin to rise about 2 hours after a meal, 

peaking at 4-6 hours 
3. A 12-hour fast is recommended to prevent the influence of dietary intake of fat on the sample 

 

Triglycerides – Facts  

• People who are metabolizing their fats and carbohydrates correctly tend to have a triglyceride 
level about one-half of the total cholesterol level 

• People with a total cholesterol of 180 should have a triglyceride level of about 90 
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Triglycerides – Clinical Implications 

HIGH 

• Cardiovascular disease 
• Atherosclerosis 
• Hyperlipidemia 
• Metabolic Syndrome 
• Insulin resistance 
• Early-stage hyperglycemia/diabetes 
• Fatty liver (NAFLD/NASH) 
• Liver congestion 
• Poor metabolism and utilization of fats 
• Primary hypothyroidism 
• Secondary hypothyroidism – anterior pituitary dysfunction 
• Adrenal cortical dysfunction 
• Alcoholism 
• Drug-induced - corticosteroids, antipsychotics (aripiprazole, olanzapine, resperidone), isotretinoin, 

estrogen, beta-blockers, protease inhibitors 

LOW 

• Liver/biliary dysfunction 
• Diet-low fat intake 
• Thyroid hyperfunction 
• Autoimmune disease 
• Adrenal hyperfunction 
• Drug-induced – statins, fibrates (clofibrate, gemifibrizol), nicotinic acid 

 

Cholesterol FACTS  

The liver, the intestines and the skin produce between 60-80% of the body’s cholesterol.  

The remainder comes from the diet.  

It is important to remember that cholesterol is not “bad” 

It has the following vital functions: 

• Controls cell membrane fluidity 
• Provides the structural backbone for every steroid hormone in the body 
• Neuroprotective 
• Anti-inflammatory (unoxidized cholesterol) 
• The myelin sheaths of nerve fibers are derived from cholesterol 
• Bile salt synthesis 
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LDL Functions 

1. LDL functions to transport cholesterol and other fatty acids from the liver to the peripheral 
tissues for uptake and metabolism by the cells 

2. It is known as “bad cholesterol” because it is thought that this process of bringing cholesterol 
from the liver to the peripheral tissue increases the risk for atherosclerosis 

3. LDL levels are inversely related to HDL in terms of their ratios. As LDL increases, HDL levels 
decrease and vice versa 

Cholesterol (total) and LDL – Clinical Implications 

HIGH 

• Cardiovascular disease 
• Atherosclerosis 
• Hyperlipoproteinemia 
• Poor metabolism and utilization of fats 
• Primary hypothyroidism 
• Adrenal cortical dysfunction 
• Biliary stasis 
• Insulin resistance 
• Fatty liver (NAFLD/NASH) 
• Early-stage hyperglycemia/diabetes 
• Multiple sclerosis 
• Heavy metals (lead, mercury and cadmium) 

LOW 

• Oxidative stress 
• Liver/biliary dysfunction 
• Diet-inadequate fat consumption 
• Autoimmune disease 
• Adrenal hyperfunction 
• Alcoholism 
• Cirrhosis 

HDL Functions 

1. HDL is considered the “good” or protective cholesterol. 
2. HDL transports cholesterol from peripheral tissues and blood vessel walls to the liver for 

processing and metabolism into bile salts. 

 
 

*recent studies suggest that in postmenopausal women high levels of HDL (>80 mg/dL) are not 
protective against cardiovascular disease and is a sign of systemic inflammation. 

HDL 
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HDL – Clinical Implications 

HIGH 

• Autoimmune disease/chronic inflammation 
• Thyroid disorders 
• Excessive alcohol consumption 
• In menopausal women HDL >80 mg/dL is a sign of inflammation 

LOW 

• Hyperlipidemia 
• Atherosclerosis 
• Metabolic Syndrome/Diabetes 
• Oxidative stress 
• Fatty liver (NAFLD/NASH) 
• Increased risk of heart disease 

Causes of Low HDL 

1. Diet – high in fructose and refined carbohydrates 
2. Metabolic Syndrome/Obesity 
3. Lack of Exercise/sedentary lifestyle 
4. Drug-induced –contraceptive pills (progestins), androgens (anabolic steroids), beta blockers, 

benzodiazepines 
5. Heavy metals (lead, mercury, cadmium) 
6. Hypothyroidism 
7. Smoking 

SGOT/AST Serum glutamic-oxaloacetic transaminase / Aminotransferase – FACTS  

1. SGOT/AST is found in highest quantities in the skeletal muscle, heart, liver, kidney, and lungs 
2. Levels will be increased when liver cells and/or heart muscle cells and/or skeletal muscle cells are 

damaged 
3. The cause of the damage must be investigated 
4. If SGOT/AST is increased above GGTP and SGPT/ALT consider that the problem or area of 

involvement is possibly outside the liver and biliary tree (i.e., the heart, muscle, kidneys) 

SGOT/AST – Clinical Implications 

HIGH 

• Dysfunction located outside of the liver and biliary tree 
• Developing congestive heart failure 
• Acute MI 
• Cardiovascular dysfunction: coronary artery insufficiency 
• Liver cell damage 
• Liver dysfunction 
• Excess muscle breakdown or turnover 
• Infectious mononucleosis, EBV, CMV 
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Homocysteine – FACTS 

1. Homocysteine is an amino acid produced when proteins are metabolized 

2. Elevated homocysteine levels (hyperhomocysteinemia) is often a sign of a B12 or folate deficiency 

3. Other causes of hyperhomocysteinemia include hypothyroid conditions, psoriasis, kidney disease, 

genetic predisposition (MTHFR gene snips) and medications such as methotrexate, niacin, 

metformin, cholestyramine and levodopa 

4. Increased homocysteine levels are a risk factor for atherosclerosis, venous thrombosis and stroke 

Elevation of homocysteine is divided into 3 main categories: 

• Moderate – 15-30 μmol/L 
• Intermediate – 30 – 100 μmol/L 
• Severe – >100 μmol/L 
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