
BECOMING YOUR OWN HEALTH EXPERT

THE DIGESTIVE & IMMUNE SYSTEMS



Systems of the Body
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Our Immune System

• The immune system is a host defense system comprising many 
biological structures and processes within an organism that protects 
against disease.

• The main parts of the immune system are: white blood cells, 
antibodies, the complement system, the lymphatic system, the spleen, 
the thymus, and the bone marrow.

• These specialized cells and parts of the immune system offer the body 
protection against disease. This protection is called immunity. Humans 
have three types of immunity — innate, adaptive, and passive: Innate 
immunity: Everyone is born with innate (or natural) immunity, a type 
of general protection.

• Tests used to diagnose an immune disorder include: Blood tests. Blood 
tests can determine if you have normal levels of infection-fighting 
proteins (immunoglobulin) in your blood and measure the levels of 
blood cells and immune system cells.

• The other symptoms of a weak immune system can include the 
following:

• autoimmune disorders.

• inflammation of the internal organs.

• blood disorders or abnormalities, such as anemia.

• digestive issues, including loss of appetite, diarrhea, and abdominal 
cramping.

• growth and developmental delays in infants and children.
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The Digestive System

• The human digestive system consists of the gastrointestinal tract plus 
the accessory organs of digestion (the tongue, salivary glands, 
pancreas, liver, and gallbladder). Digestion involves the breakdown of 
food into smaller and smaller components, until they can be absorbed 
and assimilated into the body.

• To achieve the goal of providing energy and nutrients to the body, six 
major functions take place in the digestive system:

• Ingestion.

• Secretion.

• Mixing and movement.

• Digestion.

• Absorption.

• Excretion.

• The major parts of the digestive system:
• Salivary glands.

• Pharynx.

• Esophagus.

• Stomach.

• Small Intestine.

• Large Intestine.

• Rectum.

• Accessory digestive organs: liver, gallbladder, pancreas.
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The Gut

• In human anatomy, the intestine is the segment of the 
gastrointestinal tract extending from the pyloric sphincter of 
the stomach to the anus and, as in other mammals, consists 
of two segments, the small intestine and the large intestine.

• When your gut bacteria is out of balance, your body isn't able 
to digest food as well, which can lead to serious digestive 
conditions, including irritable bowel syndrome (IBS), small 
bacterial overgrowth (SIBO), and leaky gut syndrome.

• There are an enormous number of microbes that cause 
disease in the intestines. Bacteria (E. coli, Salmonella, 
Shigella, Campylobacter, Clostridium), viruses ( Norwalk 
agent, Rotaviruses), and parasites (Giardia, Entamoeba, 
Ascaris) can all cause disease in the intestines.

• Signs and symptoms of severe infection include:
• Watery diarrhea 10 to 15 times a day.
• Abdominal cramping and pain, which may be severe.
• Rapid heart rate.
• Fever.
• Blood or pus in the stool.
• Nausea.
• Dehydration.
• Loss of appetite.
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The Brain-Gut Connection

• When the gut is off, so is brain function. 
Approximately 70% of the serotonin and 
dopamine is produced in the gut. 

• Neurotransmitters are chemical 
messengers that carry electrical signals 
between neurons in the brain. 

• Dopamine and serotonin are two 
important neurotransmitters for mental 
health. They affect your mood, memory, 
sleep, libido, appetite, and more.

• While both dopamine and serotonin are 
found in your gut, serotonin plays a much 
larger role in digestion. It helps to 
stimulate contractions in your gut that 
move food through your intestines.
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The Liver

• The liver is a unique organ. It is the only organ in the body that is able 
to regenerate. With most organs, such as the heart, the damaged 
tissue is replaced with scar, like on the skin. The liver, however, is able 
to replace damaged tissue with new cells.

• Stages of liver failure include:
• Inflammation. In this early stage, the liver is enlarged or inflamed.

• Fibrosis. Scar tissue begins to replace healthy tissue in the inflamed liver.

• Cirrhosis. Severe scarring has built up, making it difficult for the liver to 
function properly.

• End-stage liver disease (ESLD). ...

• Liver cancer.

• Non-alcoholic fatty liver disease (NAFLD) is a very common disorder 
and refers to a group of conditions where there is accumulation of 
excess fat in the liver of people who drink little or no alcohol. The most 
common form of NAFLD is a serious condition called fatty liver.

• Signs and symptoms of liver disease include:
• Skin and eyes that appear yellowish (jaundice)

• Abdominal pain and swelling.

• Swelling in the legs and ankles.

• Itchy skin.

• Dark urine color.

• Pale stool color, or bloody or tar-colored stool.

• Chronic fatigue.

• Nausea or vomiting.
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The Kidneys

• The kidneys are two bean-shaped organs, each about the size 
of a fist. They are located just below the rib cage, one on 
each side of your spine. Healthy kidneys filter about a half 
cup of blood every minute, removing wastes and extra water 
to make urine.

• The kidneys perform many crucial functions, including: 
maintaining overall fluid balance. regulating and filtering 
minerals from blood. filtering waste materials from food, 
medications, and toxic substances.

• Signs You May Have Kidney Disease:
• You're more tired, have less energy or are having trouble 

concentrating.
• You're having trouble sleeping. 
• You have dry and itchy skin.
• You feel the need to urinate more often. 
• You see blood in your urine. 
• Your urine is foamy. 
• You're experiencing persistent puffiness around your eyes. 
• Your ankles and feet are swollen.
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The Gall Bladder

• Its primary function is to store and 
concentrate bile, a yellow-brown digestive 
enzyme produced by the liver. 

• The gallbladder is part of the biliary tract. The 
gallbladder serves as a reservoir for bile while 
it's not being used for digestion. The 
gallbladder's absorbent lining concentrates 
the stored bile.

• Symptoms of gallbladder problems include 
chest pain, pain in the mid- or upper-right 
section of the abdomen, nausea or vomiting.

• Gallstones develop when cholesterol and 
pigments in bile sometimes form hard 
particles. 

• It's possible you'll experience digestive side 
effects, such as weight loss and diarrhea, 
when your gallbladder is removed.
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The Pancreas

• The pancreas has an endocrine function because it 
releases juices directly into the bloodstream, and it 
has an exocrine function because it releases juices 
into ducts. Enzymes, or digestive juices, are 
secreted by the pancreas into the small intestine. 
There, it continues breaking down food that has 
left the stomach.

• Beta-cells (in the pancreas) release insulin in the 
blood vessel. Insulin stimulates the absorption of 
glucose in skeletal muscle. 

• Acute pancreatitis signs and symptoms include:
• Upper abdominal pain.
• Abdominal pain that radiates to your back.
• Abdominal pain that feels worse after eating.
• Fever.
• Rapid pulse.
• Nausea.
• Vomiting.
• Tenderness when touching the abdomen.
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The Adrenal Glands

• The adrenal glands are small glands located on top 
of each kidney. They produce hormones that you 
can't live without, including sex hormones and 
cortisol. Cortisol helps you respond to stress and 
has many other important functions. With adrenal 
gland disorders, your glands make too much or not 
enough hormones

• What are the symptoms of adrenal gland 
disorders?

• Upper body obesity, round face and neck, and thinning 
arms and legs.

• Skin problems, such as acne or reddish-blue streaks on 
the abdomen or underarm area.

• High blood pressure.
• Muscle and bone weakness.
• Moodiness, irritability, or depression.
• High blood sugars.
• Slow growth rates in children.
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Red Blood Cells

• RBCs carries oxygen. Red blood cells also 
remove carbon dioxide from your body, 
transporting it to the lungs for you to exhale. 
Red blood cells are made in the bone marrow. 
They typically live for about 120 days, and 
then they die.

• The spleen is an organ found in almost all 
vertebrate animals. It mainly acts as a filter 
for purifying the blood, removing microbes 
and worn out or damaged red blood cells. It is 
also an important organ in the immune 
system, producing the white blood cells that 
fight infection and synthesize antibodies.

• If your spleen needs to be removed, other 
organs such as the liver can take over many of 
the spleen's functions. This means you will 
still be able to cope with most infections.
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White Blood Cells

• White blood cells are produced inside the bone 
marrow and stored in your blood and lymphatic 
tissues. Because some white blood cells have a 
short lifespan of one to three days, your bone 
marrow is constantly producing them.

• WBCs, also called leukocytes, are an important part 
of the immune system. These cells help fight 
infections by attacking bacteria, viruses, and germs 
that invade the body. White blood cells originate in 
the bone marrow but circulate throughout the 
bloodstream.

• There are five major types of white blood cells:
• neutrophils.
• lymphocytes.
• eosinophils.
• monocytes.
• basophils.
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Collagen

• Collagen is the most abundant protein in your body. It is the 
major component of connective tissues that make up several 
body parts, including tendons, ligaments, skin and muscles.

• Collagen is composed of 3 chains. The chains are wound 
together to form a triple helix. The process of collagen 
synthesis occurs mainly in the cells of fibroblasts which are 
specialized cells with the main function of synthesizing 
collagen and stroma. Collagen synthesis occurs both 
intracellularly and extracellularly.

• When you have too much collagen, your skin can stretch, 
thicken, and harden. It also can cause damage to internal 
organs, such as the heart, lungs, and kidneys.

• This lack of collagen results in the common signs of aging. 
Wrinkles, sagging skin that has lost its elasticity, and stiff 
joints are all signs that the body is producing less collagen. 
When collagen levels are high, the skin is soft, smooth, and 
firm. Collagen helps the skin cells renew and repair 
themselves.

• Collagen is naturally found in Leafy Greens and Citrus. 
Vitamin C plays a major role in collagen synthesis, and foods 
like leafy greens, citrus fruits (plus broccoli, broccoli rabe and 
red peppers!) are filled with it. Collagen is also found in 
oysters and meat.
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Mitochondria

• Mitochondria are known as the 
powerhouses of the cell. They are 
organelles that act like a digestive system 
which takes in nutrients, breaks them 
down, and creates energy rich molecules 
for the cell. The biochemical processes of 
the cell are known as cellular respiration.

• Mitochondria produce energy by turning 
glucose and oxygen into a chemical called 
ATP.

• Without mitochondria (singular, 
mitochondrion), higher animals would 
likely not exist because their cells would 
only be able to obtain energy from 
anaerobic respiration (in the absence of 
oxygen), a process much less efficient 
than aerobic respiration.
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Enzyme Functionality

• The mitochondria take food molecules in the form of 
carbohydrates and combine them with oxygen to produce the 
ATP. They use proteins called enzymes to produce the correct 
chemical reaction. Mitochondria have a distinct structure 
that helps them to generate energy.

• Enzymes are biological molecules (typically proteins) that 
significantly speed up the rate of virtually all of the chemical 
reactions that take place within cells. They are vital for life 
and serve a wide range of important functions in the body, 
such as aiding in digestion and metabolism.

• Some key enzymes include:
• Erepsin: converts peptones and polypeptides into amino acids.
• Maltase: converts maltose into glucose.
• Lactase: This is a significant enzyme that converts lactose into 

glucose and galactose. 
• Sucrase: converts sucrose into glucose and fructose.
• Disaccharidases: break down complex sugars (like lactose) into 

simple sugars (like glucose) so that the intestine can absorb the 
nutrients.
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