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• Biochemistry is a branch of chemistry 
concerned with the chemical reactions 
occurring in living organism

• Biochemistry is the study of chemistry 
of life, and the structure and function of 
cellular components such as proteins, 
carbohydrates, lipids, nucleic acids and 
other biomolecules





• It is used in clinical diagnosis, manufacture of 
various biological products, treatment of diseases, 
in nutrition, agriculture, etc.

• The study of biochemistry helps one understand 
the actual chemical concepts of biology.

• That is the functioning of various body processes 
and physiology by uses of bio-molecules.

• Biochemistry is one of the branches of chemistry 
which deals with the chemical basis of life in 
plants and animals.

Importance of Biochemistry in Nursing



• Physiology: Biochemistry helps to understand the biochemical 
changes and related physiological alteration in the body. 
Pathology of any disease is studied through biochemical 
changes.

• Pathology: Based on the symptoms described by the patient, 
the health care professionals can get a clue on the biochemical 
change and the associated disorder. For example, if a patient 
complains about stiffness in small joints, then it may be 
predicted to be gout and get confirmed by evaluating uric acid 
levels in the blood as uric acid accumulation in blood results in 
gout.

• Nutrition deficiency: The function and role of the 
carbohydrates, proteins, fats, vitamins and minerals in the 
body are described only by biochemistry.

• Hormonal deficiency: There are many disorders due 
to hormonal imbalance in especially women and children. The 
formation, role of hormones in the normal body function 
is taught in biochemistry by which concerned problem during 
treatment can be understood.



Importance of clinical biochemistry is to help the nurse 
monitor the patient’s condition regularly during the 

treatment.

• Kidney function test: For example in kidney disorders, other 
chemotherapy treatment, etc. urine test help understand the 
extent of excretion of drugs or other metabolites, the change in 
pH, the color of urine, etc.

• Blood test: In diabetes, biochemical analytical test for blood 
glucose level helps one understand the severity of diabetes 
disorder. Another biochemical analysis for ketones bodies in 
urine also indicates the stage of diabetes. The appearance of 
ketone bodies or ketone urea is mostly seen in the last stage of 
diabetes.

• Liver function tests help understand the type of disease or 
damage to the liver, the effect of any medication on the liver, etc.

• Serum cholesterol test: Evaluation of blood cholesterol level and 
other lipoproteins helps to understand the proneness of the 
patient to cardiovascular diseases.



The Cells
• Basic building blocks of life

• Smallest living unit of an organism

• Grow, reproduce, use energy, adopt, respond 
to their environment

• Many can not be seen in naked eyes

• A cell may be an entire organism (unicellular) 
or it may be one of billions of cells that make 
up the organism (multicellular)













basic unit of any living



Organelles 
➢ Biologically differentiated structures and living materials of 

cytoplasm
➢ Essential for different bio-synthetic activities of the cell 

include –
• Cell membrane
• Endoplasmic reticulum – rough and smooth
• Mitochondria
• Golgi apparatus
• Centrosome with centrioles
• Ribosome (free and attached)
• Lysosomes
• Peroxisomes
• Filaments
• Microtubules
• vesicles



Non-organelles  

• Protein 

• Fat 

• Carbohydrate (Glycogen)

• Inorganic materials

• Pigments like melanin, lipofuscin

• Cellular products : yolk & secretory granules















•







Comparison between Prokaryotic and Eukaryotic cells











Microscope 









• The plasma membrane protects the cell from its 
external environment, mediates cellular 
transport, and transmits cellular signals.

• The principal components of the plasma 
membrane are lipids ( phospholipids and 
cholesterol), proteins, and carbohydrates.

• The plasma membrane protects intracellular 
components from the extracellular 
environment.

• The plasma membrane mediates cellular 
processes by regulating the materials that enter 
and exit the cell.

• The plasma membrane carries markers that 
allow cells to recognize one another and can 
transmit signals to other cells via receptors.



• plasma membrane is a semi-permeable barrier 
that surrounds the cytoplasm of a cell.

• Receptor is a protein on a cell wall that binds 
with specific molecules so that they can be 
absorbed into the cell.

• The plasma membrane (also known as the cell 
membrane or cytoplasmic membrane) is a 
biological membrane that separates the interior 
of a cell from its outside environment.

• The primary function of the plasma membrane is 
to protect the cell from its surroundings. 
Composed of a phospholipid bilayer with 
embedded proteins, the plasma membrane is 
selectively permeable to ions and organic 
molecules and regulates the movement of 
substances in and out of cells. 



• Plasma membranes must be very flexible in order 
to allow certain cells, such as red blood cells and 
white blood cells, to change shape as they pass 
through narrow capillaries.

• The plasma membrane also plays a role in 
anchoring the cytoskeleton to provide shape to the 
cell, and in attaching to the extracellular matrix 
and other cells to help group cells together to form 
tissues. 

• The membrane also maintains the cell potential.

• The fluid mosaic model describes the plasma 
membrane structure as a mosaic of phospholipids, 
cholesterol, proteins, and carbohydrates.



• The main fabric of the membrane is composed of 
amphiphilic [Having one surface consisting of hydrophilic 
(Having an affinity for water; able to absorb, or be 
wetted by water,”water-loving.”) amino acids and the 
opposite surface consisting of hydrophobic (or lipophilic
- Lacking an affinity for water; unable to absorb, or be 
wetted by water,”water-fearing.”) ones] or dual-loving, 
phospholipid molecules.

• Integral proteins, the second major component of 
plasma membranes, are integrated completely into the 
membrane structure with their hydrophobic membrane-
spanning regions interacting with the hydrophobic 
region of the phospholipid bilayer.

• Carbohydrates, the third major component of plasma 
membranes, are always found on the exterior surface of 
cells where they are bound either to proteins (forming 
glycoproteins ) or to lipids (forming glycolipids).



• The fluid mosaic model was first proposed by S.J. Singer 
and Garth L. Nicolson in 1972 to explain the structure of 
the plasma membrane. 

• The fluid mosaic model describes the structure of the 
plasma membrane as a mosaic of components —
including phospholipids, cholesterol, proteins, and 
carbohydrates—that gives the membrane a fluid 
character. 

• Plasma membranes range from 5 to 10 nm in thickness. 
For comparison, human red blood cells, visible via light 
microscopy, are approximately 8 µm wide, or 
approximately 1,000 times wider than a plasma 
membrane. 

• The proportions of proteins, lipids, and carbohydrates in 
the plasma membrane vary with cell type. For example, 
myelin contains 18% protein and 76% lipid. The 
mitochondrial inner membrane contains 76% protein and 
24% lipid.



Components of the Plasma Membrane

Component Location

Phospholipid Main fabric of the membrane

Cholesterol

Attached between phospholipids 

and between the two phospholipid

layers

Integral proteins (for example, 

integrins)

Embedded within the phospholipid

layer(s). May or may not penetrate 

through both layers.

Peripheral proteins

On the inner or outer surface of the 

phospholipid bilayer; not 

embedded within the phospholipids

Carbohydrates (components of 

glycoproteins and glycolipids)

Generally attached to outside of 

membrane layer



The principal components of a plasma membrane are lipids 
(phospholipids and cholesterol), proteins, and carbohydrates 

attached to some of the lipids and some of the proteins.



The fluid mosaic model of the plasma membrane

• The fluid mosaic model of the plasma membrane 
describes the plasma membrane as a fluid combination 
of phospholipids, cholesterol, and proteins. 

• Carbohydrates attached to lipids (glycolipids) and to 
proteins (glycoproteins) extend from the outward-
facing surface of the membrane.

• The main fabric of the membrane is composed of 
amphiphilic or dual-loving, phospholipid molecules.

• The hydrophilic or water-loving areas of these 
molecules are in contact with the aqueous fluid both 
inside and outside the cell. 

• Hydrophobic, or water-hating molecules, tend to be 
non- polar



• A phospholipid molecule consists of a three-
carbon glycerol backbone with two fatty acid 
molecules attached to carbons 1 and 2, and a 
phosphate-containing group attached to the third 
carbon.

• This arrangement gives the overall molecule an 
area described as its head (the phosphate-
containing group), which has a polar character or 
negative charge, and an area called the tail (the 
fatty acids), which has no charge. 

• They interact with other non-polar molecules in 
chemical reactions, but generally do not interact 
with polar molecules. 

• When placed in water, hydrophobic molecules 
tend to form a ball or cluster.



• The hydrophilic regions of the phospholipids 
tend to form hydrogen bonds with water 
and other polar molecules on both the 
exterior and interior of the cell. 

• Thus, the membrane surfaces that face the 
interior and exterior of the cell are 
hydrophilic. In contrast, the middle of the 
cell membrane is hydrophobic and will not 
interact with water. 

• Therefore, phospholipids form an excellent 
lipid bi-layer cell membrane that separates 
fluid within the cell from the fluid outside of 
the cell.

• Phospholipid aggregation: In an aqueous 
solution, phospholipids tend to arrange 
themselves with their polar heads facing 
outward and their hydrophobic tails facing 
inward.



• The structure of a 
phospholipid molecule: 
This phospholipid
molecule is composed of a 
hydrophilic head and two 
hydrophobic tails. The 
hydrophilic head group 
consists of a phosphate-
containing group attached 
to a glycerol molecule. The 
hydrophobic tails, each 
containing either a 
saturated or an 
unsaturated fatty acid, are 
long hydrocarbon chains.



• Proteins make up the second major component of 
plasma membranes. 

• Integral proteins (some specialized types are called 
integrins) are, as their name suggests, integrated 
completely into the membrane structure, and their 
hydrophobic membrane-spanning regions interact with 
the hydrophobic region of the the phospholipid bilayer. 

• Single-pass integral membrane proteins usually have a 
hydrophobic transmembrane segment that consists of 
20–25 amino acids. 

• Some span only part of the membrane—associating 
with a single layer—while others stretch from one side 
of the membrane to the other, and are exposed on 
either side. 

• Some complex proteins are composed of up to 12 
segments of a single protein, which are extensively 
folded and embedded in the membrane. 



• Structure of integral 
membrane proteins: 
Integral membrane 
proteins may have 
one or more alpha-
helices that span the 
membrane 
(examples 1 and 2), 
or they may have 
beta-sheets that 
span the membrane 
(example 3).



• Carbohydrates are the third major component of 
plasma membranes. 

• They are always found on the exterior surface of 
cells and are bound either to proteins (forming 
glycoproteins) or to lipids (forming glycolipids). 

• These carbohydrate chains may consist of 2–60 
monosaccharide units and can be either straight 
or branched. 

• Along with peripheral proteins, carbohydrates 
form specialized sites on the cell surface that 
allow cells to recognize each other. 

• This recognition function is very important to 
cells, as it allows the immune system to 
differentiate between body cells (called “self”) 
and foreign cells or tissues (called “non-self”). 



• Similar types of glycoproteins and glycolipids are 
found on the surfaces of viruses and may change 
frequently, preventing immune cells from 
recognizing and attacking them. 

• These carbohydrates on the exterior surface of 
the cell—the carbohydrate components of both 
glycoproteins and glycolipids—are collectively 
referred to as the glycocalyx (meaning “sugar 
coating”). 

• The glycocalyx is highly hydrophilic and attracts 
large amounts of water to the surface of the cell. 

• This aids in the interaction of the cell with its 
watery environment and in the cell’s ability to 
obtain substances dissolved in the water.



Membrane Fluidity
• The mosaic nature of the membrane, its 

phospholipid chemistry, and the presence of 
cholesterol contribute to membrane fluidity.

• The membrane is fluid but also fairly rigid and can 
burst if penetrated or if a cell takes in too much 
water.

• The mosaic nature of the plasma membrane 
allows a very fine needle to easily penetrate it 
without causing it to burst and allows it to self-
seal when the needle is extracted.

• If saturated fatty acids are compressed by 
decreasing temperatures, they press in on each 
other, making a dense and fairly rigid membrane.



• If unsaturated fatty acids are compressed, the 
“kinks” in their tails push adjacent 
phospholipid molecules away, which helps 
maintain fluidity in the membrane.

• The ratio of saturated and unsaturated fatty 
acids determines the fluidity in the membrane 
at cold temperatures.

• Cholesterol functions as a buffer, preventing 
lower temperatures from inhibiting fluidity 
and preventing higher temperatures from 
increasing fluidity.



• There are multiple factors that lead to membrane 
fluidity. 

• First, the mosaic characteristic of the membrane helps 
the plasma membrane remain fluid. 

• The integral proteins and lipids exist in the membrane 
as separate but loosely-attached molecules. 

• The membrane is not like a balloon that can expand 
and contract; rather, it is fairly rigid and can burst if 
penetrated or if a cell takes in too much water. 

• However, because of its mosaic nature, a very fine 
needle can easily penetrate a plasma membrane 
without causing it to burst; the membrane will flow 
and self-seal when the needle is extracted.



• The plasma membrane is a fluid combination 
of phospholipids, cholesterol, and proteins. 

• Carbohydrates attached to lipids (glycolipids) 
and to proteins (glycoproteins) extend from 
the outward-facing surface of the membrane.

• The second factor that leads to fluidity is the 
nature of the phospholipids themselves. 

• In their saturated form, the fatty acids in 
phospholipid tails are saturated with bound 
hydrogen atoms; there are no double bonds 
between adjacent carbon atoms. 



• This results in tails that are relatively straight. In 
contrast, unsaturated fatty acids do not contain a 
maximal number of hydrogen atoms, although 
they do contain some double bonds between 
adjacent carbon atoms; a double bond results in 
a bend of approximately 30 degrees in the string 
of carbons. 

• Thus, if saturated fatty acids, with their straight 
tails, are compressed by decreasing 
temperatures, they press in on each other, 
making a dense and fairly rigid membrane. 

• If unsaturated fatty acids are compressed, the 
“kinks” in their tails elbow adjacent phospholipid
molecules away, maintaining some space 
between the phospholipid molecules. 



• This “elbow room” helps to maintain fluidity in 
the membrane at temperatures at which 
membranes with saturated fatty acid tails in their 
phospholipids would “freeze” or solidify. 

• The relative fluidity of the membrane is 
particularly important in a cold environment. 

• A cold environment tends to compress 
membranes composed largely of saturated fatty 
acids, making them less fluid and more 
susceptible to rupturing. 

• Many organisms (fish are one example) are 
capable of adapting to cold environments by 
changing the proportion of unsaturated fatty 
acids in their membranes in response to the 
lowering of the temperature.



























In addition to simple diffusion, there are 3 special types 
of diffusion that involve movement of materials across a 
semi-permeable membrane:
- Dialysis
- Osmosis
- Facilitated diffusion

→ Dialysis refers to the diffusion of solutes across a 
semipermeable membrane (i.e. a membrane where
some substances can pass through while others cannot).

The ability of solutes to pass through cell membranes 
depends mainly on size and electrical charge.



• Osmosis refers to the diffusion of the solvent 
across a semi-permeable membrane.

• In living systems the solvent is always water, 
so biologists generally define osmosis as the 
diffusion of water across a semi-permeable 
membrane.



• The osmotic pressure of a solution is the 
pressure needed to keep it in equilibrium with 
pure H20.

• The higher the [solutes] in a solution, the 
higher its osmotic pressure.

• If 2 solutions have the same [solutes], they are 
called isotonic.

• If 2 solutions have different [solutes]:

-> The one with the higher [solutes], and lower 
[solvent], is hypertonic.

-> The one with the lower [solutes], and higher 
[solvent], is hypotonic.



Facilitated Diffusion
• Facilitated diffusion (also known as facilitated

transport or passive-mediated transport) is 
the process of spontaneous passive transport 
(as opposed to active transport) of molecules 
or ions across a biological membrane via 
specific transmembrane integral proteins.

• Carrier mediated process

• Bi-directional

• No energy required, but faster than simple 
diffusion





• A passive process

• Large polar molecules such as glucose and 
amino acids can not diffuse across 
phospholipid bilayer

• Also ions such as Na+ or Cl_ can not pass



Ion Channels
• Ion channels are protein molecules that span 

across the cell membrane allowing the 
passage of ions from one side of the 
membrane to the other. They have an 
aqueous pore, which becomes accessible to 
ions after a conformational change in the 
protein structure that causes the ion channel
to open.

• Mainly for electrolytes like Na+, k+, Cl- & Ca++

• Transport is very fast





Active Transport
• In cellular biology, active transport is the 

movement of molecules across a cell membrane 
from a region of lower concentration to a region 
of higher concentration—against the 
concentration gradient. 

• requires cellular energy to achieve this 
movement

• Unidirectional

• Requires specialized integral protein (transporter)























ACID BASE BALANCE





































Preserves body’s Bi-carbonate by reabsorbing 
99.9% of filtered Bi-carbonate



Renal reabsorption of Bi-carbonate

• Proximal Tubule: 70-90%

• Loop of Henle : 10-20%

• Distal Tubule & collecting ducts: 4-7%





Causes of Metabolic Acidosis

















Treatment 

• Treat underlying cause

• Monitor I/O, ABG, Loss of consciousness

• Give potassium























Arterial Blood Gas ( ABG)



ABG (Arterial Blood Gases)

• pH : 7.35 – 7.45

• PaCO2 (partial pressure of arterial oxygen): 
35-45 mm of Hg 

• HCO3 (Bi-carbonate): 22-26 mEq/L

• PaO2 (partial pressure of arterial carbon 
dioxide): 80 – 100 mm of Hg

• BE (Base Excess) : -2 to +2 mEq/L

• O2 saturation : 95% – 98%




