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Summary of the Lecture Plan

Topic

Lectures

Hours

Introduction to
biochemistry

Cell and its biochemical organization

Transport process across the cell membranes

Energy rich compounds; ATP, Cyclic AMP and their
biological significance

Enzymes

Definition; Nomenclature; IUB classification

Factor affecting enzyme activity, Enzyme action

Enzyme inhibition

[soenzymes

Coenzymes

Carbohydrate
metabolism

Glycolysis

Citric acid cycle (TCA cycle)

HMP shunt

Glycogenesis & Glycogenolysis

Gluconeogenesis

Metabolic disorders of carbohydrate metabolism

Glucose, Galactose tolerance test and their
significance
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Hormonal regulation of carbohydrate metabolism

Lipid metabolism

Oxidation of saturated ([3-oxidation);

Ketogenesis and ketolysis;

Biosynthesis of fatty acids & lipids

Metabolism of cholesterol

Hormonal regulation of lipid metabolism

Defective metabolism of lipids

Biological oxidation

Coenzyme system involved in Biological oxidation

Electron transport chain & Un couplers of ETC

Oxidative phosphorylation

Protein and amino acid
metabolism

protein turn over; nitrogen balance

Catabolism of Amino acids (Transamination,
deamination & decarboxylation).
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Urea cycle and its metabolic disorders

Production of bile pigments

Hyperbilirubinemia, Porphoria, Jaundice

Metabolic disorder of Amino acids

Nucleic acid
metabolism

Metabolism of purine and pyrimidine nucleotides

Protein synthesis & inhibition of protein synthesis

Genetic code & mutation

DNA replication

DNA repair mechanism

Introduction to clinical
chemistry

Cell; composition; malfunction

Roll of the clinical chemistry laboratory

The kidney function
tests

Role of kidney

Urine analysis

Test for NPN constituents

Urine concentration test & Urinary tract calculi

Liver function tests

Functions of Liver

Test for hepatic dysfunction

Test for hepatic function test

Dye tests of excretory function

Tests based upon abnormalities of serum proteins

Lipid profile tests Lipoproteins

Determination of serum lipids.

Determination of total cholesterol

Determination of HDL cholesterol

Determination of LDL cholesterol and triglycerides
Immunochemical Radio immuno assay (RIA)
techniques Enzyme Linked Immuno Sorbent Assay (ELISA)
Electrolytes Body water

Electrolyte distribution

Determination of sodium, calcium, potassium in the
body fluids
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Determination of chlorides in the body fluids

Determination of bicarbonates in the body fluids

Major issues or Core aspects to be addressed/ covered:

Introduction to biochemistry

Different organelles and their shape, size and functions

Various transport process across cell membrane including transport systems and
transport of macromolecules.

Energy rich compounds- metabolism and specifications

Enzymes

Different factors affecting enzyme activity, mechanisms of enzyme action

[soenzymes- their therapeutic and diagnostic applications




Coenzymes- their biochemical role and deficiency diseases

Carbohydrate metabolism

Different carbohydrate metabolic pathways and their regulation, energetics and
significances

Metabolic disorders such as Diabetes mellitus and glycogen storage diseases

Lipid metabolism

Metabolism, regulation and energetics of fatty acids

Metabolism and regulation of cholesterol

Metabolism of ketone bodies and the disorders that leading to ketosis

Metabolic disorders such as atherosclerosis, hypercholesterolemia and fatty liver

Biological oxidation

Coenzyme and enzyme systems involved in ETC

Un couplers and inhibitors of ETC

Mechanisms in oxidative phosphorylation process

Protein and amino acid metabolism

Catabolism of amino acids with examples

Urea cycle and its regulation, energetics and metabolic disorders

Various amino acid metabolic disorders and their causes

Nucleic acid metabolism

Biosynthesis, degradation and regulation of purine and pyrimidine ribonucleotides

Specific features of genetic code and detail study of mutation and its consequences

Synthesis of DNA and study their repair mechanisms

Introduction to clinical chemistry

Cell, organelles and their malfunctions

Role of clinical chemistry laboratory in pharmacy

The kidney function tests

Basic structure and functions of kidney

Laboratory tests for normal function includes macroscopic and physical examination,
quantitative and semi quantitative tests of urine

Test for creatinine /urea clearance, determination of blood and urine creatinine, urea
and uric acid

Liver function tests

Physiological role of liver, metabolic, storage, excretory, protective, circulatory
functions and function in blood coagulation

Different tests to assess liver function include Bile pigments metabolism, Serum
bilirubin, urine bilirubin, and urine urobilinogen, BSP test and Van den Bergh test

Study the various enzymes such as SGPT, SGOT, alkaline phosphatase and gamma
glutamyl trans peptidase.

Lipid profile tests




Lipoproteins composition, classification, structure and functions.

Determination of various lipoproteins level in the body fluids and their clinical
significance

Immunochemical techniques

Principle, procedure, applications, advantages and disadvantages to RIA and ELISA

Electrolytes

Body water and its compartments, water balance and their maintenance

Distribution of electrolytes in the body

Determination of various constituents in the body fluids and their clinical significance

Sample Questions

Introduction to biochemistry

Draw a neat labeled diagram of cell and explain the various cell organelles.

Write short note on transport process across cell membrane

Discuss the metabolism and specifications of ATP and cAMP

Enzymes

Define and classify enzymes with suitable examples.

Explain the various factors affecting enzyme activity. Add a note on enzyme action.

Discuss the isoenzymes with examples and their diagnostic importance.

Write short note on coenzymes and their biochemical role

Add a note on reversible inhibition

Carbohydrate metabolism

Explain the oxidation of glucose to pyruvate by glycolysis

Explain citric acid cycle with energetics

Explain gluconeogenesis and its significance

Short note on glycogenesis

Explain the hormonal regulation of carbohydrate metabolism

Lipid metabolism

Explain the biosynthesis of cholesterol from acetyl CoA

Short note on ketoacidosis

Explain the biosynthesis of fatty acids.

Explain ketogenesis and ketolysis

Biological oxidation

Electron transport chain

Explain the mechanisms involved in oxidative phosphorylation

Inhibitors of ETC




Protein and amino acid metabolism

Write short note on inborn errors of amino acid metabolism

Short note on transamination

Explain urea cycle with its energetics, regulation and metabolic disorders.

Short note on Jaundice

Nucleic acid metabolism

Explain DNA replication and add a note on genetic code

Explain the different types of DNA mutation. Add a note on DNA repair mechanisms.

Explain protein synthesis.

Explain the metabolism of purine ribo nucleotides.

Introduction to clinical chemistry

Explain the role of clinical biochemistry

The kidney function tests

What are the different functions of kidney? Explain creatinine clearance test.

Short note on urine concentration test.

Explain the principle involved in estimation of serum creatinine by Jaffes method

Liver function tests

Explain the function of liver and discuss in detail the various tests used to assess liver
dysfunction.

Explain the various dye tests for excretory function of liver.

Explain the principle used in the determination of alkaline phosphatase

Lipid profile tests

Explain lipoproteins with its classification and structure.

Explain the principle involved in the estimation of serum triglucerides.

Explain the principle involved in the estimation of total cholesterol.

Immunochemical techniques

Explain RIA

Explain the principle, procedure and applications of ELISA

Electrolytes

What is water balance and explain its regulation

Explain the principle involved in the determination of serum calcium

Short note on electrolyte distribution.




