
Metabolism is the sum of all chemical reactions occurring within a cell or 
organism.  Through metabolism, living cells use nutrients in many chemical 

reactions that provide energy for vital processes and activities.

As the body uses nutrients to create energy, metabolism takes place.

Metabolism



There are two types of metabolism:  catabolism and anabolism.

Catabolism is a type of metabolic 
process occurring in living cells by 
which complex molecules are broken 
down to PRODUCE ENERGY.  
Catabolic reactions are normally 
exothermic….. heat and energy 
yielding.  

Anabolism is a constructive 
metabolic process that USES 
ENERGY to combines simple 
substances such as amino acids 
in the creation of  complex cell 
structures and compounds. 

Molecules break down;                            
energy is produced

Compounds are 
created; is used  

Types of Metabolism



The nutrients are absorbed through 
the walls of the small intestine into 

the bloodstream.

They travel through the bloodstream to the liver. They are eventually released 
from the liver back into the bloodstream, and delivered to the cells.  Nutrients 

are then  transported through the outer membrane into the interior of the 
body’s cells.

where energy is 
generated

the primary substance 
of the cell

converts stored 
genetic information

strands of genetic 
information

control center 
of the cell

Parts of Cell



• In chemistry, a calorie (small c) is not a ‘thing’…but a unit of heat
measurement. One calorie is the amount of energy needed to raise the
temperature of 1.0 gram of water 1.0° Celsius.

• Most people use the word calorie incorrectly. They are actually talking
about kilocalories (kcal). A kcal equals 1,000 calories and is referred to as
a Calorie (capital C).

• A joule is another unit of heat energy.

• 1 joule (J) is equal to 0.239 calories.

• Suppose your favorite snack food or drink label reports that a serving
contains 0 Calories. Does that always mean it is calorie-free?
(remember… it takes 1,000 calories to equal 1 Calorie)

Calories



• Basal metabolism is energy used by a body at rest to maintain
involuntary, life-supporting processes such as breathing, regulating
heartbeat, growing new cells, and maintaining body temperature.

• About 2/3rds of the energy your body produces is spent on basal
metabolism.

• Basal metabolism is expressed as basal metabolic rate, or BMR.

• BMR is a measure of heat given off per time unit… usually as kcalories
per hour. You can use your BMR to estimate your daily kcalorie needs.

Basal metabolism 



• Calculating your basal metabolic rate (BMR) can help you
determine your nutrition and energy needs for the day.

• Although a precise measurement of BMR takes special
equipment and/or procedures, you can get an estimate.

• Find your mass in kilograms.

• Divide your weight in pounds by 2.2.

• Find your basal metabolic rate (BMR) or the kcalories you use per
hour. If you are female, multiply your mass by 0.9.

• If you are male, multiply by 1.0

• Determine kilocalories (Calories) used per day by multiplying your
BMR by 24.

• A 130 pound female would use about 1,272 Calories per day
“at rest”. A 180 pound male would use 1,416 Calories per
day “at rest”.

Calculating your basal metabolic rate (BMR) 



• With 2/3rds of the body’s energy used on basal metabolism the
remaining 1/3rd is used for voluntary activities.

• The number of Kcalories a voluntary activity uses will depend on how
physical the activity is, the amount of time you spend doing it, and
your own level of fitness.

• To determine your daily kcalorie needs for both basal metabolism 
and voluntary activities, take your kcalories needed for basal 
metabolism…

• Multiplied by 1.20 for a sedentary lifestyle

• Multiplied by 1.30 for a lifestyle of light activity

• Multiplied by 1.40 for a lifestyle of moderate activity

• Multiplied by 1.50 for a lifestyle of vigorous activity
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Major Pathways of CHO Metabolism
CHO metabolism in mammalian cells can be

classified into:
1. Glycolysis: Oxidation of glucose to

pyruvate (aerobic state) or lactate
(anaerobic state)

2. Krebs cycle: After oxidation of pyruvate
to acetyl CoA, acetyl CoA enters the Krebs
cycle for the aim of production of ATP.

3. Hexose monophosphate shunt: Enables
cells to produce ribose-5-phosphate and
NADPH.

4. Glycogenesis: Synthesis of glycogen from
glucose, when glucose levels are high

5. Glycogenolysis: Degradation of glycogen
to glucose when glucose in short supply.

6. Gluconeogenesis: Formation of glucose
from noncarbohydrate sources.

Glucose is the major fuel of most
organisms. The major pathways of CHO
metabolism either begin or end with
glucose.
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Glycolysis (Embden-Meyerhof Pathway)
[glycolysis: from the Greek glyk-, sweet, and lysis, splitting]

Glycolysis occurs in all human cells. Glycolysis is believed to be
among the oldest of all the biochemical pathways.

Aerobic: Glucose à Pyruvate
Anaerobic: Glucose à Lactate (or ethanol & acetic acid)

Glycolysis (10 reactions in 3 stages, all in cytoplasm)
1) Priming stage: D-Glucose + 2ATP  à D-fructose 1,6-biphosphate + 2ADP + 2H+

2) Splitting stage : D-Fructose 1,6-biphosphate à 2 D-Glyceraldehyde 3-phosphate

3) Oxidoreduction – Phosphorylation stage:
2 D-Glyceraldehyde 3-phosphate + 4ADP + 2Pi + 2H+ à 2Lactate + 4ATP

-----------------------------------------------------------------------------
Sum:
Glucose + 2ADP + 2Pi ----- 2 Lactate + 2ATP + 2H2O  (Anaerobic)
Glucose + 2ADP + 2Pi + 2NAD+ ---- 2 pyruvate + 2ATP + 2NADH + 2H+ + 2H2O 

(Aerobic)



What effects do fluoride and
magnesium have on glycolysis ?
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•

Comments on Glycolysis
ü Glycolysis is the only pathway that produce ATP in absence of O2.
ü The best known inhibitors of the glycolytic pathway include:
2-Deoxyglucose: causes inhibition of hexokinase.
Sulfhydryl reagents (e.g. Hg-compounds and alkylating agents as
iodoacetate); inhibit glyceraldehydes-3-phosphate dehydrogenase
which has cysteine residue in the active site.
Fluoride: a potent inhibitor of enolase. Thus, fluoride is usually added
to blood samples to inhibit glycolysis before estimation of blood
glucose.

ü Magnesium: required for kinase reactions by forming Mg-ATP
complex.

ü Accumulation of lactate is responsible for muscle fatigue and cramps
observed under heavy exercise (anaerobic glycolysis).

ü In RBCs, glycolysis is the major source of ATP since RBCs lack
mitochondrial oxidation.












