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Objectives
1. Recognize that Integration is controlled mainly via hormonal 

action:

A. Insulin

i. Structure

ii. Synthesis

iii. Regulation of secretion

a. Stimulants

b. Inhibitors

iv. Metabolic effects

v. Mechanism of action

B. Glucagon

i. Regulations of secretions

a. Stimulants

b. Inhibitors

ii. Metabolic effects

iii. Mechanism of action



2. Recognize symptoms and types of Hypoglycemia

A. Relate to ethanol consumption

3. Recognize that 4 major organs function in Metabolism

A. Liver

i. CHO Metabolism

ii. Fat Metabolism

iii. Amino Acid Metabolism

B. Adipose Tissue

i. CHO Metabolism

ii. Fat Metabolism

C. Muscle

i. CHO Metabolism

ii. Fat Metabolism

iii. Amino Acid Metabolism

D. Brain

i. CHO Metabolism

ii. Fat Metabolism



4. Interpret and Predict changes occurring in these 4 organs in the 

Fasted State

5. Define and Recognize types of Diabetes:

a. Type I

i. Diagnosis

ii. Metabolic changes

iii. Treatment

b. Type II

i. Insulin resistance

ii. Metabolic changes

iii. Treatment



Metabolic Processes

• Glycogenolysis 

• Gluconeogenesis 

• Fatty Acid Synthesis 

• Lipogenesis 

• TCA Cycle Activity 

• Amino Acid Oxidation 

• Proteolysis

• Glycogenesis 

• Glycolysis 

• Lipolysis 

• Glutaminolysis 

• Ketogenesis 

• Protein Synthesis 

• Urea Synthesis 





ANAPLEROTIC REACTIONS





Metabolism

The “Big” Picture

Total available genes are the same for each cell but only a 

fraction of them are expressed (effective “genome” of that cell 

type). 

Of these expressed genes, some are used throughout the 

life of the cell but others (ie control of cell timing) are present 

only transiently. The set of proteins recovered at any moment 

in the life of a cell is called the “proteome.” 

The complex set of small molecules in a cell represents its 

“metabolome.” The metabolome is constantly changing. 

Maintaining the elements of the metabolome within certain 

ranges is called “homeostasis.”



Maintenance of Homeostasis

• In humans about 4,000 genes (12% of total) 

encode regulatory proteins including a variety 

of receptors, regulators of gene expression, 

and more than 500 different protein kinases.

• In many cases, the regulatory mechanisms 

overlap, one enzyme is subject to regulation 

by several different mechanisms.

• Homeostasis in living organisms occurs far 

from equilibrium which is a condition referred 

to as “steady state.” This requires 

expenditure of energy which is ATP. 



Importance of ATP as Energy Source

 In a typical cell, ATP is consumed within l minute of its formation

 Although total ATP in the body is only about 100g,  the 

TURNOVER is very high

 For example a resting human consumes about 40 Kg of ATP in 

24 hrs 

 During strenuous exercise the rate of utilization of ATP may be 

as high as 0.5 Kg/min and for a 2 hr run, 60 Kg (132#) are 

utilized

 Motion, active transport, biosynthesis, etc require ATP as well. 

On the average an individual turns over his body weight in ATP 

every day.

 Clearly mechanisms for regenerating ATP are vital



 Ranges can be broad such as glucose (to be discussed 

later) or narrow such as intracellular ATP concentration.

 Example of ATP control is the “Energy Charge Value”























HYPOGLYCEMIA

• 1. Insulin Induced

• 2.  Postprandial

• 3.  Fasting

• 4.  Alcohol Intoxication





















6 O2

6 CO2








































