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Physiology of Cell

* Cell physiology is the study of how cells function to
maintain life.

* Itinvolves various processes that ensure cellular survival,
communication, and energy production.
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Key components of Cell

* Cell Membrane — A protective barrier that regulates
what enters and exits the cell.

* Nucleus — The control center of the cell, containing
DNA and directing cellular activities.

* Cytoplasm — The gel-like substance that fills the cell
and houses organelles.

* Mitochondria — The powerhouse of the cell,
responsible for energy production.
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Key components of Cell

* Endoplasmic Reticulum (ER) — A network of
membranes involved in protein and lipid synthesis.

* Golgi Apparatus — Modifies, sorts, and packages
proteins for transport.

* Lysosomes — Contain digestive enzymes to break down
waste and cellular debris.

* Ribosomes — Sites of protein synthesis, found floating 1n
the cytoplasm or attached to the ER.

* Cytoskeleton — Provides structural support and helps
with cell movement.
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HUMAN CELL ANATOMY
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1. Membrane Transport (mﬁgﬁmqmﬁ:m:fﬁgﬁtmﬁ?m):
» Diffusion — mimasGisrssiuuiinighgmieiau

* Osmosis — mmuéfnmuingm semipermeable
» Active transport — yiimunas (ATP) sddjigimg

(8. Na*/K* pump)
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2. Cellular Respiration (#nfimiuifinthunas):

* immimuighmimith §nlamunn (ATP) muit: g
glycolysis, Krebs cycle, & electron transport chain

3. Signal Transduction (mmgmm%nﬁmﬁi):
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4. Protein Synthesis (MittfB{Ii6H8):

* DNA - mRNA (transcription)

 mRNA - protein (translation T,S“]Qh ribosome)

5. Cell Cycle 83 Mitosis:
» smadmivhismlgjuiingesmeaimE growth, repair)

e Mesime G1, S, G2, M (mitosis)
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$221ER 651585 (organelles) Heimesm

1. Nucleus (tmmﬁﬂﬂhmmfgﬂﬂ:ﬁﬁjﬁ)

® ygini: [UANNAME (DNA) wptimeaim

® Miini: Lﬁﬁﬁéﬁﬁems §ﬁm:ﬁt§ﬁLﬁtﬁﬁs, mimﬁﬁRNA
pi) b))}

® :3fi: tn8 Nuclear membrane g Nuclear envelope it

8 Nucleolus mmejmsmﬁﬁ Ribosomes
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2. Mitochondria

® yeaini: ﬁ%gﬁmﬁﬁmﬁmm (ATP) snuits: cellular

respiration

® miini: GRITMENATTINTIMAIM (energy powerhouse)

® :i: msﬁs3ﬁmmthﬁszﬁﬁjmﬁs‘%ﬁmﬁﬁﬁﬁmmﬁﬁATP
o\ (o] gs N G Cg’ N

&

Mitochondria
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3. Ribosomes

® yeini: mivIRAIAAS (protein synthesis)

® mini: mﬁﬁLmﬁﬁsm mmﬁLﬁmLﬁm RNA (mRNA -
protein)
® :3f: sim free ribosomes (sinneigme) g

bound ribosomes (iglii Endoplasmic Reticulum)

Unleact the Powen of Ruowledge!



4- Endoplasmic reticulum (ER)

Types of Endoplasmic Reticulum:

1. Rough Endoplasmic Reticulum (RER) — Studded with ribosomes, it
plays a key role in protein synthesis and modification.

2. Smooth Endoplasmic Reticulum (SER) — Lacks ribosomes and is
involved in lipid synthesis, detoxification, and calcium storage.

Functions:

* Protein Production: The RER helps synthesize and fold proteins
before sending them to the Golgi apparatus for further processing.

* Lipid Metabolism: The SER produces phospholipids and cholesterol,
essential for cell membranes.

e Detoxification: The SER helps break down toxins, especially in liver
cells.

e Calcium Storage: It regulates calcium levels, crucial for muscle
contraction and cell signaling.
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4. Endoplasmic Reticulum (ER)

. RER. »
RER: e

® weaini: uifin 8xumemieim (lipids)
1 n o} o Endoplasmic Reticulum
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5- Golgi Apparatus

* Protein Modification: It modifies proteins by
adding carbohydrate groups or cutting them at
specific amino acid positions.

* Packaging & Transport: It sorts and packages
proteins and lipids into vesicles for delivery to
their final destinations.

* Secretion: It plays a key role in secreting
substances outside the cell, such as hormones
and enzymes.

* Lipid Processing: It helps process and distribute
lipids within the cell.

Golgi Complex
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5- Golgi Apparatus
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6. Lysosomes
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7. Cytoskeleton
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8. Vacuoles
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Key Aspects of Cell Physiology

1. Cell Membrane Function — Regulates the movement
of substances in and out of the cell through passive
(diffusion, osmosis) and active transport (using ATP).

2. Cellular Metabolism — Includes processes like
cellular respiration, where mitochondria generate
energy (ATP) for the cell.

3. Protein Synthesis — Ribosomes and the endoplasmic
reticulum work together to produce proteins
essential for cell function.
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Key Aspects of Cell Physiology

4. Cell Communication — Cells send and receive signals
via receptors, neurotransmitters, and hormones.

5. Cell Division — Mitosis and meiosis ensure growth,
repair, and reproduction.

6. Homeostasis — Cells maintain a stable internal

environment by regulating pH, temperature, and ion
concentrations.
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Structure of Cell

Cell Membrane — Protects the cell and regulates
what enters and exits.

Cytoplasm — Gel-like substance where cellular
activities occur.

Nucleus — Contains DNA and controls cell functions.

Organelles — Specialized structures like mitochondria
(energy production), ribosomes (protein synthesis),
and Golgi apparatus (protein packaging).
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Functions of Cell membrane

* Selective Permeability — Controls the
movement of substances in and out of the cell.

* Communication — Contains receptors that
allow cells to recerve signals from their
environment.

* Structural Support — Maintains the shape of
the cell and anchors the cytoskeleton.

* Cell Recognition — Helps the immune system
distinguish between self and foreign cells.
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Key Aspects of Cell Physiology

1. Membrane Transport — Cells regulate the movement of
substances through passive (diffusion, osmosis) and active
transport (using ATP).

2. Cellular Metabolism — Mitochondria generate energy (ATP)
through cellular respiration.

3. Protein Synthesis — Ribosomes and the endoplasmic reticulum
work together to produce proteins essential for cell function.

4. Cell Communication — Cells send and receive signals via
receptors, neurotransmitters, and hormones.

5. Cell Division — Mitosis and meiosis ensure growth, repair, and
reproduction.

6. Homeostasis — Cells maintain a stable internal environment by
regulating pH, temperature, and 1on concentrations.
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Physiology of Cell
® MmN R B eTineoe shunm
THISTMFEONN TN HHMENTMM WMy
® MR REME Y vuw)m Wash# amuenm gl Energy
mgmmi—émﬁjﬂﬁﬁﬂ@ﬁ 84 Chemical energy "fﬁm@?ﬁgﬁgﬁ ATP molecules
® hinuEny Glucose wnwisith Energy (ATP)

* Tndepstittisl Electron transport chain , Oxygen ‘ﬁdﬁﬁ‘[;tj IMHNGIE

Energy fONUMIRRHNSUNG-MIN@RanN G Siagnsn-uwnmss Encrgy
*ADP: Adenosine Di phosphate ~ *ATP: Adenosine Tri phosphate
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Some Pressures

: ﬁnﬁm}gmnmtjﬁ?mie: IR N WIMINmMyGNo ies
. Gpognaghanimani ( Hydrostatic pressing )
- qnﬁm;nﬁ’fsmrLﬁ{Umhmrmqﬁf (Osmotic pressing)
. gnomnaismimuanimau§u ( Oncotic pressing)
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Cell membrane
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Extra Cell side
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http://en.wikibooks.org/wiki/File:CellMembraneDrawing.jp

a81% Osmosis pressure

o ﬁj@[i osm03|s nmummtsmmnmgnmmmwﬁ{jﬁ
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i inhvink
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* In biology, osmosis is the movement of water molecules
from a solution with a high concentration of water
molecules to a solution with a lower concentration of
water molecules, through a cell's partially permeable

membrane.
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Osmosis
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&58% Osmosis pressure
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Osmotic Pressure
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OSMOTIC PRESSURE
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Hydrostatic Pressure
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 Hydrostatic pressure is defined as. “The pressure exerted
by a fluid at equilibrium at any point of time due to the
force of gravity”. Hydrostatic pressure is proportional to
the depth measured from the surface as the weight of the
fluid increases when a downward force is applied.
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&5 Oncotic pressure

®* win Oncotic y Colloid osmotic-pressure Amjuineigamn
osmotic fsuuamuusnimaienan miwvumiiimde elghmaniun
(7] ) ) b ) Cg' b
iy (Yamaninhnamosjing)ayemany fapenans) iHnuamus)
‘} 9 Cg’ Y Y 6]1 N
mgmmmm:mqnqﬁgjﬁm;ﬁ@@imcaplllaryq
* Oncotic pressure, or colloid osmotic-pressure, is a type of
osmotic pressure induced by the plasma proteins, notably
albumin, in a blood vessel's plasma (or any other body fluid

such as blood and lymph) that causes a pull on fluid back into
the capillary.

Uunleack the Powen of RKuowledge!



&5 Oncotic pressure
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&5 Oncotic pressure
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SRIEDISTNCED

Diffusion pressure
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* The pressure exerted by molecules or ions during their
diffusion process (from high concentration to lower
concentration)

* When acellis placed in hypotonic solution, water diffuses into the cell
causing the cytoplasm to build up pressure against the wall of the cell.
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DIFFUSION: MEANS OF TRANSPORT ForJus
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Transport of cell membrane

® HMITNWHUN AUUIEMUNERS MMUE-HMUNR

® U SHRNIENARSENOM ST

M ARSI NI SURITETT

® MU YU SIS H ] MM NS STin

WU myivumun:

® MIPNUMIISIH MM USSR (HNY Passive
® MIVAYUMBITOMIDIIORENN (FURY) Active

¢ M JIENWITSEUn ﬁijﬁmmﬁ‘{ﬁﬁEndocytosis
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Active and Passive transport

@ Phosphorylation
causes the protein to
change its conformation.

© Binding of cytoplasmic Na*
to the protein stimulates
phosphorylation by ATP.

EXTRACELLULAR
FLUID

© The conformational

% change expels Na* to
the outside, and

extracellular K* binds.

0 K*is released
and Na* sites are
receptive again; the
cycle repeats.

@ Loss of phosphate
restores original
conformation.

triggers release of a
phosphate group.

Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.
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Endocytosis

* Endocytosis Aminfimismimtmwranime ymadaieme

abBiabin M B mgﬁﬁmgmé’ﬁ@ AISA B0 ﬁﬁmsﬁﬁgm@igﬁ
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* Endocytosis is the process of capturing a substance or particle

from outside the cell by engulfing it with the cell membrane,
and bringing it into the cell.
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Endocytosis
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Exocytosis

al w

* Exocytosis finaimdadidnfiimiie vesicles uvmasm

2
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* Exocytosis describes the process of vesicles fusing
with the plasma membrane and releasing their
contents to the outside of the cell.
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Types of Cell

1. Prokaryotic Cells — Simple cells without a nucleus
(e.g., bacteria).

2. Eukaryotic Cells — Complex cells with a nucleus and
organelles (e.g., plant and animal cells).

Eukaryote Prokaryote
Membrane- Mitochondrion
ancloaed nueleus Nueleaid Cansula
ML ||:,'-:_:_I|,.| = g H,ii:nj_s_.:lrnl:s. JI."II [some prokaryotes)

/

e

F|i,!|r_!l_"||l_ll'|'|

!
Y
1
-

; Fyut ]y
el Membrane - Cellwall .
(in some eukareotes)
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Types of cell
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erclosed nucleus Mueleaid Capsule
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Key Characteristics of Bacteria

e Cell Structure: Bacteria have a cell wall, plasma
membrane, cytoplasm, and ribosomes but no nucleus.

* Shapes: They come in different forms, including coccus
(spherical), bacillus (rod-shaped), and spirillum (spiral-
shaped).

* Reproduction: Bacteria reproduce asexually through
binary fission, where one cell splits into two identical cells.

 Metabolism: Some bacteria are autotrophic (produce their
own food), while others are heterotrophic (consume
organic material).

* Role in Nature: Bacteria play a vital role in nutrient cycling,
decomposition, and nitrogen fixation.
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Key Characteristics of Bacteria

Beneficial vs. Harmful Bacteria:

* Beneficial Bacteria: Some bacteria help with
digestion, vitamin production, and immune
system support (e.g., Lactobacillus in yogurt).

 Harmful Bacteria: Some bacteria cause
diseases like tuberculosis, cholera, and strep
throat (e.g., Streptococcus and Escherichia

coli).
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Key Characteristics of a Virus

Structure of a Virus:

* Genetic Material — Either DNA or RNA, which
carries the instructions for replication.

e Capsid — A protective protein shell that
encases the genetic material.

* Envelope (Optional) — Some viruses have an
outer lipid membrane derived from the host
cell, helping them evade immune defenses.
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Key Characteristics of a Virus

How Viruses Work:

1. Attachment — The virus binds to a specific receptor on
a host cell.

2. Entry — The virus injects its genetic material or enters
the cell entirely.

3. Replication — The host cell machinery is hijacked to
produce viral components.

4. Assembly — New virus particles are assembled inside
the host.

5. Release — The new viruses exit the host cell, often
destroying it in the process.
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Key Characteristics of a Virus

Types of Viruses:

 DNA Viruses — Examples include Herpesvirus
and Adenovirus.

* RNA Viruses — Examples include Influenza
virus and Coronavirus.

* Retroviruses — Such as HIV, which integrates
into the host genome.
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