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Physiology of Cell
• Cell physiology is the study of how cells function to 

maintain life. 
• It involves various processes that ensure cellular survival, 

communication, and energy production.

• ជ ការ សិក្សោ អំពី មុខងរ និងដំេណើរការេផ្សងៗេ�ក��ងេកាសិកា។ វជែផ�ក
មួយៃនសរ�រវ�ទ្យោ ែដលេផ� តេលើរេបៀបែដលេកាសកិា មានជវី�ត េធ�ើការប��រ
ធាតុ អភិវឌ្ឍន៍ និងេឆ�ើយតបនឹងបរ�សា� ន។
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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.

Dr. LAK Leng 4



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 in 

the cytoplasm or attached to the ER.
• Cytoskeleton – Provides structural support and helps 

with cell movement.
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លក�ណៈសំខាន់ៗៃនសរ�រវ�ទ្យោៃនេកាសិកា

1. Membrane Transport (ការេផ�រធាតុតាមរយៈែស្បកេកាសិកា):

• Diffusion – ការផ� ស់ទីរបស់ម៉ូេលគលុពកីែន�ងខ�ស់េ�ទាប

• Osmosis – ការផ� ស់ទីទឹកតាមែស្បក semipermeable

•  Active transport – េ្របើថមពល (ATP) េដើម្បីេផ�រថតុ 

(ឧ. Na⁺/K⁺ pump)
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លក�ណៈសំខាន់ៗៃនសរ�រវ�ទ្យោៃនេកាសិកា

2. Cellular Respiration (ដំេណើរការបេង�ើតថមពល):

• េកាសិកាបែម�ងឣហារជទឹកនិងថមពល (ATP) តាមរយៈដំេណើរ
glycolysis, Krebs cycle, និង electron transport chain

3. Signal Transduction (ការទទួលស�� ពីេ្រ�):

• េកាសិការបស�� ពីបរ�សា� ន (ឧ. ហូមូន) េហើយេឆ�ើយតបជការបេង�ើន/
បន�យអភិវឌ្ឍន៍ ឬសកម�ភាពេផ្សងៗ
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លក�ណៈសំខាន់ៗៃនសរ�រវ�ទ្យោៃនេកាសិកា
4. Protein Synthesis (ការបេង�ើត្រប�េតអុីន):

• DNA → mRNA (transcription)

•  mRNA → protein (translation េ�ក��ង ribosome)

5. Cell Cycle និង Mitosis:

•  េកាសិកាែបងែចកេដើម្បីបេង�ើតកនូេកាសិកាថ�ី (growth, repair)

•  មានជំហាន G1, S, G2, M (mitosis)
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មុខងារៃនសរ�រចក�� (organelles) ក��ងេកាសិកា

1. Nucleus (េគាលបំណងជលក�ណៈចម្បង)

• មុខងរ: ្របភពព័ត៌មាន (DNA) ស្រមាប់េកាសិកា

• ការងរ: ្រត�តពិនិត្យមុខងរ និងការបេង�ើត្រប�េតអុីន, ការបេង�ើតRNA

 • ស�ិតិ: មាន Nuclear membrane ឬ Nuclear envelope េហើយ
មាន Nucleolus ស្រមាប់ការបេង�ើត Ribosomes
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2. Mitochondria

• មុខងរ: កែន�ងបេង�ើតថមពល (ATP) តាមរយៈ cellular 

respiration

 • ការងរ: ផ�ល់ថមពលស្រមាប់េកាសកិា (energy powerhouse)

• ស�ិតិ: មានបន�ះប���លជេ្រចើនេដើម្បីបេង�ើនៃផ�ពួកវក��ងការបេង�ើតATP
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3. Ribosomes
• មុខងរ: ការបេង�ើត្រប�េតអុីន (protein synthesis)

 • ការងរ: បេង�ើត្រប�េតអុីនេដយការែ្របស្រម�ល RNA (mRNA → 
protein)

 • ស�ិតិ: េ្របើជ free ribosomes (េ�ក��ងសុីតូភា� ស�) ឬ 

bound ribosomes (េ�េលើ Endoplasmic Reticulum)
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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.
• Detoxification: The SER helps break down toxins, especially in liver 

cells.
• Calcium Storage: It regulates calcium levels, crucial for muscle 

contraction and cell signaling.
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4. Endoplasmic Reticulum (ER)
• RER:
• មុខងរ: បេង�ើត និងប���នជតខិា� ញ ់(lipids)

 • ការងរ: សំរប់ការបេង�ើត្រប�េតអុនី នងិ្រគប់្រគងប���លជតខិា� ញ់

• SER:
• មុខងរ:មានRibosomesេហើយមុខងរបានដូចជៈ Synthesis និង 

packaging ្រប�េតអុីន
• ការងរ: សំរប់្រប�េតអុីនែដលមានត្រម�វការប���នេ�េ្រ�េកាសកិា
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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.
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5- Golgi Apparatus
• Protein Modification: វែកែ្រប្រប�េតអីុនេដយបែន�ម្រក�មកាបូអីុ្រដត ឬកាត់វេ�ទីតាំង

ឣសុីតឣមីណូជក់លាក់។

• Packaging & Transport: វ តេ្រម�ប និង ខ�ប់ ្រប�េតអុ◌នី និង ខា� ញ់ ចូល េ� ក��ង 

Vesicles ស្រមាប់ ការ ប���ន េ� កាន់ េគាល េ� ចុង េ្រកាយ របស់ វ។

• Secretion: វេដើរតួយ៉ងសំខាន់ក��ងការសំងត់សារធាតេុ�ខាងេ្រ�េកាសិកា 

ដូចជអរម៉ូន និងអងសីុ់ម។

• Lipid Processing: វជួយដំេណើរការនិងែចកចាយ Lipid េ�ក��ងេកាសិកា។
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6. Lysosomes

• មុខងរ: ការបំផ� ញធាតែុដលគា� ន្របេយជន៍

• ការងរ: បំផ� ញវត��ចិ��ឹមែដលពុំចាបំាច់ ឬជសំណល់មកពីការរ�ក
ចេ្រមើន

• ស�ិតិ: មានអង់ហ្ស�ីមកា� យេ�ជ acidic ែដលេ្របើស្រមាប់បំផ� ញ
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7. Cytoskeleton

• មុខងរ: ជួយបេង�ើតរចនសម�័ន�ក��ងេកាសកិា

• ការងរ: ផ�ល់សុពលភាព និងរចនសម�័ន�េ�េកាសិកា (ដូចជផលិត
ភាពៃនរងកាយ និងចលន)
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8. Vacuoles 

• មុខងរ: ស��កទឹក និងជតិគីមីេផ្សងៗ

• ការងរ: ស្រមាប់រក្សោទុកទឹក និងេ្របើ្របាស់ស្រមាប់ស��កធាតុ

• ស�ិតិ: មានវ� គូលស្រមាប់្របេភទេកាសកិាចំណី (vegetative) ជ
ែផ�កសំខាន់
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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 receive 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 ion concentrations.
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Physiology of Cell
• ekasikaRtUvkarcMNIGaharBIEpñkxageRkA edIm,IciBa©wmCivitrs;enA nigbeBa¢j 

ecalenAkaksMNl; edayqøgkat;PñasekasikaedaykarRCab

• ekasikadkdegðImtamrebobbeBa©j EdlCadMeNIkarbeBa©j b£edaHElg Energy 

CamYysár-m:UelKulEdlxUc nig Chemical energy EdlsþúkTukkñúg ATP molecules  

• vaeFVIRbtikmµ Glucose eGayeTACa Energy (ATP)

• dwkCBa¢ÚncaM)ac;enA Electron transport chain , Oxygen KWvaRtUvkacaM)ac;enA

Energy sMrab;kardWkCBa¢Únskmµ-karkRnþak;sac;dMu nigsþúkTuk-beBa©jnUv Energy
*ADP: Adenosine Di phosphate *ATP: Adenosine Tri phosphate
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• ekasikamanrcnasm<½n§pSMeLIgBI

– lIBIt 40%  

– RbUetGIun 50 - 60 %  

– nigTwk  60 - 90 %     

• ekasikamantYnaTIerobcM nigrMlaycMNIGahar

sMrab;bMEbkxøÜn sMrbsMrYlkarpøas; bþÚrsarFatukñúg 

nigeRkAsrIragÁmnusS

• karerobcM nigrMlaycMNIGahar nigRbtikmµ 

KImIepSg²EdlmanenAkñúgxøÜnmnusSEckecjCa2 

Catabolic and Anabolic reactions 
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• Catabolism CadMeNIrkarbeBa©j b£ edaHElgnUv Energy 

EdlCasarFatuKImI b£ 

cMNIGaharEdlxUcKuNPaBnigeGayeTACabMENktUc² 

• Anabolism vapÞúynig Catabolism vaplitm:UelKuleGay)anFM (Cell 

consumes energy)
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Cell membrane
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Extra Cell side  
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សមា� ធ Osmosis pressure

By Dr Lak Leng

• សមា� ធ osmosis គឺជាចលនាៃនមូ៉េលគុលទឹកពីសូលុយស្ុយង
ែដលមានកំហប់ខ�ស់ៃនមូ៉េលគុលទឹកេទជាកំហប់មូ៉េល
គុលទឹកទប តមរយៈភា� សែដលអច្រជាបចូលបានេដយ
ែផ�កៃនេកសិក។

• 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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សមា� ធ Osmosis pressure
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Hydrostatic Pressure

By Dr Lak Leng

• សមា� ធអុី្រដ�សា� ទិចគឺជ សមា� ធែដលបេ��ញេដយអង�ធាតុរវេ�លំនឹងេ�្រគប់េពលេវលា 

េដយសារកមា� ំងទំនញ

• សមា� ធអុី្រដ�សា� ទិចគឺសមាមា្រតេ�នឹងជេ្រ�ែដលវស់ពីៃផ�ខាងេលើ េដយសារទម�ន់ៃនអង�

ធាតុរវេកើនេឡើងេ�េពលែដលកមា� ំងចុះេ្រកាម្រត�វបានអនុវត�។

• 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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សមា� ធ Oncotic pressure

• សមា� ធ Oncotic ឬ Colloid osmotic-pressure គឺជ្របេភទៃនសមា� ធ 

osmotic ែដលបណ� លមកពី្រប�េតអុីនបា� សា�  ជពិេសសឣល់ប៊ុយមីន េ�ក��ងបា� សា� របស់
សរៃសឈាម (ឬវត��ធាតុរវក��ងរងកាយេផ្សងេទៀតដូចជឈាម និងកូនកណ�� រ) ែដលបណ� លឱ្យ

មានការទាញសារធាតុរវ្រតឡប់េ�ក��ងបា� សា� វ�ញcapillary។ 
• 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.
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សមា� ធ Oncotic pressure
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សមា� ធ Oncotic pressure
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សមា� ធសាយភាយ
Diffusion pressure

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

• When a cell is placed in hypotonic solution, water diffuses into the cell 
causing the cytoplasm to build up pressure against the wall of the cell.

By Dr Lak Leng

• សមា� ធែដលបេ��ញេដយម៉ូេលគុល ឬអុីយុ៉ងក��ងអំឡ�ងេពលដំេណើរការសាយភាយរបស់វ 

(ពីកំហាប់ខ�ស់េ�កំហាប់ទាប)។

• េ�េពលែដលេកាសិកាមួយ្រត�វបានដក់ក��ងសូលុយស្យ�ងអុីប៉ូតូនកិ ទឹកនឹងសាយភាយចូល

េ�ក��ងេកាសិកាែដលបណ� លឱ្យcytoplasmបេង�ើតសមា� ធ្របឆំាងនឹងជ�� ំងៃនេកាសិកា
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• eFVIkarrMlayGaharEbbemtab:UlIs³katab:UlIs-GaNab:UlIs .

• begIát nigplitfamBlsRmab;kareRbIR)as; 

kñúgkardwkCBa¢ÚnsarFatunanarbs;ekasika

• eFVIkarbItRsUbsarFatunanaedIm,Iekasikars;ranmanCIvit 

edayRbRBwteTAtamEbb3ya:g³

• karsayPayeTAkñúgekasika edaymineRbIR)as;famBl¬Gkmµ¦Passive

• karbWtRsUbtamEbbkareRbIR)as;famBl ¬skmµ¦ Active

• karrlaycUlkñúgsIutU)astamEbb Endocytosis
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Active and Passive transport
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Endocytosis

• Endocytosis គឺជដំេណើរការៃនការចាប់យកសារធាតុ ឬភាគល�ិតេចញពី
ខាងេ្រ�េកាសិកា េដយខ�ប់វជមួយនងឹភា� សេកាសកិា េហើយនំវចូលេ�ក��ង

េកាសិកា។
• 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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Exocytosis

• Exocytosis ពិពណ៌នអំពីដំេណើរការៃន vesicles ប���លគា�

ជមួយភា� សបា� សា�  និងបេ��ញមាតិការបសវ់េ�ខាងេ្រ�េកាសកិា

• 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).
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Types of cell
1-Eukaryotic cell  KWCatMNak;kalEdlekasikabgðajecjenAéNVy:Uc,as; 

las;EdleRsabedayRsTab;mYy nigEbgEckdac;BIsuItUpøas; .
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2- Prokaryotic cell CatMNak;kalEdlekasikaminbgðajecjenAéNVy:U 

minEbgEckdac; BIRsTab;NamYyc,as;las;.



Key Characteristics of Bacteria
• 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.
• 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.

Dr. LAK Leng 58



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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