
Dina Raheem                       Clinical Chemistry /second year                                              

lecture no. 

1 
 

Enzymes and their measurement 

Enzymes : Are large biomolecular that are responsible for many 

chemical reactions that take place within cells and necessary to 

sustain life. Enzyme significantly speed up the rate of virtually 

all of the chemical reactions .They serve a wide range important 

functions in the body, such as aiding in digestion and 

metabolism. 

Enzymes are produced in the body by certain organs like the 

salivary glands, stomach, pancreas, small intestine or from 

the food we eat. 

Enzymes Structure: 

Enzymes are proteins, contain chains of amino acids linked 

together. The characteristic of an enzyme is determined by the 

sequence of amino acid arrangement as shown in the figure: 

 

Enzymes functions  

Enzyme in the body help carry out various chemical functions 

like digestion of food, assist in the process of providing 

cellular energy, support the brain functions, repairing and 

healing processes within the body, breaking down toxins, 

detoxification of blood, etc.  
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Types of Enzymes in the Body 

There are basically three types of enzymes; metabolic enzymes, 

digestive enzymes and food enzymes.  

1. Metabolic enzymes: This type of enzyme run our bodies, 

speed up the chemical reaction within the cells for detoxification 

and energy production. They enable us to see, hear, feel, move 

and think. Every organ, every tissue, and all 100 trillion cells in 

our body depend upon the reaction of metabolic enzymes and 

their energy factor.They are required for the growth of new cells 

and the repair and maintenance of all the body’s organs and 

tissues.  Metabolic enzymes take protein, fat, and carbohydrates 

and transform them into the proper balance of working cells and 

tissues.  Two particularly important metabolic enzymes are 

superoxide dismutase (SOD) and its partner, catalase. SOD is 

an antioxidant that protects the cells by attacking from free 

radical(toxic oxygen metabolites),by converting superoxide to 

into molecular oxygen and hydrogen peroxide via cyclic 

reduction and oxidation of an active site metal. Catalase breaks 

down hydrogen peroxide, a metabolic waste product, and 

liberates oxygen for the body to use. 

2. Digestive enzymes : are secreted by the body that helps in 

digestion of food. They are classified to: 

 Amylase: is digestive enzyme produced by the salivary 

glands, pancreatic amylase is secreted by the pancreas into 

the small intestine. This enzyme helps in breaking down 

carbohydrates to simple sugars, like glucose. 

 Proteases: It helps in digestion of proteins and break 

down complex proteins into much simpler amino acids. It 

is present in the stomach, pancreatic and intestinal juices. 

 Lipases: Lipases assist in digestion of fats and breaks 

down fats and other lipids, and converts them to fatty acids 

and glycerol. It is seen in the stomach, pancreatic juice and 

food fats.  
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3. Food enzymes : are present in all raw foods like animal or 

plant products . Food Enzymes are introduced to the body 

through the raw foods we eat which  naturally contain enzymes, 

providing a source of digestive enzymes when ingested. The 

cooking and processing of food destroys all of its enzymes. 

Since most of the foods we eat are cooked or processed in some 

way and since the raw foods we do eat contain only enough 

enzymes to process that particular food, our bodies must 

produce the majority of the digestive enzymes we require. For 

these reasons it is recommended that we supplement our diet 

with enzymes.  

Enzyme measurement 

Blood Enzymes test: Blood enzyme tests can be used to measure 

the levels and activity of certain enzymes. There are three types 

of blood enzyme to be assess : 

1. Pancreatic enzyme test: Amylase Enzyme Test: it measure 

the level of this enzyme in your blood. Normal Results: is 23 to 

85 units per liter (U/L). 

The Clinical signification of amylase enzyme 

Increased amylase levels may indicate: 

 Acute pancreatitis 

 Cancer of the ovaries, or lungs 

 Infection of the salivary glands. 

 Intestinal obstructionانسدادالامعاء الدقيقة 

 Pancreatic or bile duct obstructionانسدادالقناة الصفراء 

 Perforated ulcerثقوب القرحة 

 Tubal pregnancy (may be ruptured) 

Decreased amylase levels may indicate: 

 Damage to the pancreas 

 Kidney disease 

http://www.nlm.nih.gov/medlineplus/ency/article/000287.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000236.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000260.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000263.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000206.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000895.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000457.htm
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 Pancreatic cancer 

 Toxemia of pregnancyتسمم الدم اثناء الحمل 

2.Liver enzyme test: The hepatic function panel evaluates: 

 Alkaline phosphatase (ALP): This enzyme is found in 

the liver, bones, intestines, kidneys, and other organs. Kids 

and teens normally have higher levels of ALP than adults, 

even when they're healthy, due to bone growth. But ALP 

levels can also increase when kids have viral infections, 

liver diseases, or blocked bile ducts. 

 Acid phosphate (ACP): is found in liver, spleen, red 

blood cell and bone narrow and secreted with high 

concentration by the prostate gland into seminal fluid and 

is found in concentrations up to 400 times greater in semen 

than in other body fluids. The high level of this enzyme 

due to prostate disease, female breast cancer and bone 

cancer. 

 Alanine aminotransferase (ALT). This enzyme, found in 

the liver, plays a role in metabolism, the process that 

converts food into energy. If the liver is injured, ALT is 

released into the bloodstream. Its levels are especially high 

with acute hepatitis. 

 Aspartate aminotransferase (AST). This enzyme, which 

plays a role in processing proteins, is found in the liver, 

heart, muscles, and kidneys. It is important to diagnose 

liver disease, heart diseases and  muscular disease.  

3. Cardiac Enzyme test: a. Creatine kinase is an enzyme which 

is produced by the majority of muscle cells. is found in the 

brain, heart and the skeletal muscle cells. The creatine kinase 

test   is usually recommended for people who have had chest 

pain or weakness in the muscles.There are three forms of 

creatine kinase; these are: CK-MB: this is mostly found in the 

heart muscle cells, CK-BB: this is mostly found in the brain , 

CK-MM: this is mostly found in the heart and skeletal.  

http://www.nlm.nih.gov/medlineplus/ency/article/000898.htm
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b. Troponin is a protein that helps the muscles to contract. 

Troponin is found in the cardiac and skeletal muscle cells. There 

are three types of troponin; these are: Troponin C (TnC), 

Troponin T (TnT) and Troponin I (TnI) . The troponin test is 

usually preferred to the CK test for those who are suspected of 

having a heart attack; this is because the test is more specific in 

terms of assessing damage to the heart muscle.  

Spectrophotometric methods : This is most method widely 

used to determine the enzyme activity , this assay is a classic 

enzyme test for the low cost. During a spectrophotometric assay, 

the operator follows the course of an enzyme reaction by 

measuring the changes in the intensity of the light absorbed or 

scattered by the reaction solution. Most tests use the UV/visible 

(UV/vis) spectroscopy as the detection method, which usually 

falls into the wavelength range of 100-1100 nm. If the light is in 

the visible region, meaning the wavelength of 400-700 nm or 

more broadly 360-900 nm, the color of the assay can be visibly 

captured by naked eyes. Therefore, this type of tests is also 

called colorimetric assays.  
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