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Anatomy of Cell
• Cells are the fundamental units of life, and their anatomy 

is designed to support various functions. 
• Here’s a breakdown of the key components:
1. Cell Membrane 
2. Cytoplasm
3. Nucleus
4. Organelles 
• Cells can be prokaryotic (simple, without a nucleus, like 

bacteria) or eukaryotic (complex, with a nucleus, like 
plant and animal cells).
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Major Substances in Cells
Cells contain a variety of substances that are essential for their 

structure and function. Here are some key components:
Major Substances in Cells
1. Water – Makes up about 70% of a cell's composition and is crucial 

for biochemical reactions.
2. Proteins – Serve as enzymes, structural components, and signaling 

molecules.
3. Lipids – Form the cell membrane and store energy.
4. Carbohydrates – Provide energy and structural support.
5. Nucleic Acids (DNA & RNA) – Carry genetic information and help in 

protein synthesis.
6. Ions & Minerals – Include sodium, potassium, calcium, and 

magnesium, which regulate cellular processes.
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សារធាតុេ�ក��ងេកាសិកា
Substances in Cell 
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Cell morphology
• Cell morphology refers to the shape, size, and structure of cells, 

which can vary widely depending on the type of organism and its 
function. Here are some common types of cell morphology:

• Spherical (Coccus) – Found in bacteria like Streptococcus.
• Rod-shaped (Bacillus) – Seen in bacteria like Escherichia coli.
• Spiral (Spirillum or Spirochete) – Found in bacteria like Treponema 

pallidum.
• Squamous (Flat and thin) – Common in epithelial cells.
• Cuboidal (Cube-shaped) – Found in kidney tubules.
• Columnar (Tall and elongated) – Seen in the lining of the intestines.
• Stellate (Star-shaped) – Found in neurons.
• Fusiform (Spindle-shaped) – Seen in smooth muscle cells.
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Morphology of Cell
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Structure of Cell membrane
The cell membrane is primarily composed of a 

phospholipid bilayer, which consists of:
• Phospholipids – These molecules have hydrophilic 

(water-loving) heads and hydrophobic (water-fearing) 
tails, forming a double-layered structure.

• Proteins – Embedded within the membrane, these 
proteins help transport substances, facilitate 
communication, and provide structural support.

• Cholesterol – Helps maintain membrane fluidity and 
stability.

• Carbohydrates – Often attached to proteins or lipids, 
they play a role in cell recognition and signaling.
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រចនាសម�័ន�ភា� សេកាសិកា
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ភា� សេកាសិកា្រត�វបានផ្ំសេឡើងជ‌ចម្បងៃន Phospholipid bilayer ែដលរួមមាន: 
• Phospholipids - ម៉ូេលគុលទំាងេនះមានក្បោល hydrophilic (្រសលាញ់

ទឹក) និងកន��យ hydrophobic (ខា� ចទឹក) បេង�ើតជ‌រចន‌សម�័ន�ពីរជ‌ន់។ 

• Proteins ្រប�េតអុីន - បង�ប់ក��ងភា� ស ្រប�េតអុីនទំាងេនះជួយដឹកជ���នសារធាតុ 

ស្រម�លទំន‌ក់ទំនង និងផ�ល់ការគំា្រទរចន‌សម�័ន�។ 

• Cholesterol កូេលេស�រ�ុល - ជួយរក្សោលំនឹងៃនភា� សរ�អិល។ 

• Carbohydrates កាបូអុី្រដ‌ត - ជ‌េរឿយៗភា� ប់េ�នងឹ្រប�េតអុីន ឬ lipid ពួកវ‌
េដើរតួក��ងការទទួលសា� ល់េកាសិកា និងផ�ល់ស��  



Basic Cell Structure(1)

1.Cell Membrane – A protective barrier that 
regulates what enters and exits the cell.

2.Cytoplasm – A gel-like substance where 
cellular activities occur.

3.Nucleus – The control center containing DNA, 
responsible for genetic information and cell 
regulation.
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Basic Cell Structure (2)

4. Organelles – Specialized structures within the 
cell, including: 

1.Mitochondria – Powerhouses that generate energy.
2.Endoplasmic Reticulum (ER) – Helps in protein and 

lipid synthesis.
3.Golgi Apparatus – Packages and distributes proteins.
4.Lysosomes – Contain enzymes for digestion and waste 

removal.
5.Ribosomes – Sites of protein synthesis.
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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
Here are the main categories:
1. Prokaryotic Cells
• Bacteria – Simple, single-celled organisms without a nucleus.
• Archaea – Similar to bacteria but adapted to extreme 

environments.
2. Eukaryotic Cells
• Animal Cells – Found in animals, lacking a cell wall but containing 

organelles like mitochondria.
• Plant Cells – Have a cell wall and chloroplasts for photosynthesis.
• Fungal Cells – Similar to plant cells but with a chitin-based cell wall.
• Protist Cells – Diverse group including amoebas and algae.
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Types of Cell 
3. Specialized Human Cells
• Blood Cells – Red blood cells (oxygen transport), white blood 

cells (immune defense), platelets (clotting).
• Muscle Cells – Skeletal, cardiac, and smooth muscle cells for 

movement.
• Nerve Cells – Neurons for transmitting signals.
• Skin Cells – Provide protection and regulate temperature.
• Stem Cells – Undifferentiated cells that can develop into 

various cell types.
• Cells vary in function and complexity, ensuring the survival 

and operation of living organisms. 
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Function of Cell
Their functions include:
1. Energy Production
• Mitochondria generate ATP through cellular respiration, 

providing energy for cellular activities.
2. Growth and Reproduction
• Cells divide through mitosis (for growth and repair) and 

meiosis (for reproduction).
3. Transport and Exchange
• The cell membrane regulates the movement of nutrients, 

gases, and waste through passive and active transport.
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Function of Cell
4. Protein Synthesis
• Ribosomes and the endoplasmic reticulum produce 

proteins necessary for cell function and repair.
5. Communication and Signaling
• Cells communicate via chemical signals, 

neurotransmitters, and hormones to coordinate bodily 
functions.

6. Defense and Immunity
• White blood cells protect against infections and foreign 

invaders.
• Cells are essential for maintaining life and ensuring the 

proper function of tissues and organs. 
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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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េតសររីង�មនុស្សេយងបេង�តេដយេកសិកបុ៉នា� ន?

• a-រប់េកដិ (្របែហល១រយេកដិ)  
• b-រប់េកដិ (្របែហល១ពន់េកដិ)    
• c-រប់េកដិ (្របែហល១មឺុនេកដិ)    
• d-រប់េកដិ (្របែហល១លនេកដិ)    
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េតេកសិកមនុស្ស្រត�វបានផលិតនិងេកតេឡងរល់
ៃថ�មាន្របែហលបុ៉នា� នក�ុង១វនិាទី?

• a-៥លនក�ុង១វនិាទី
• b-២៥លនក�ុង១វនិាទី
• c-៥០លនក�ុង១វនិាទី
• d-៥០០លនក�ុង១វនិាទី
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េតដូចេម�ចែដលេហថាេកសិក?

• a-ជាភាវៈរស
• b-ជារចនាសម�័ន�្រគឹះ
• c-ជាភាវៈរសមួយនិងជារចនាសម�័ន�្រគឹះមួយៃនខ�ួន
មនុស្ស
• d-វជាធាតុផ្សំរបស់មនុស្ស
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េតមី្រក�ទស្សន៍អុបទិកអចព្រងីកបានបុ៉នា� នដង?

• a-២០០ដង
• b-២.០០០ដង
• c-២០.០០០ដង
• d-២០០.០០០ដង
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េតមី្រក�ទស្សន៍េអឡិច្រត�និកព្រងីកបានបុ៉នា� នដង?

• a-២០០ដង
• b-២.០០០ដង
• c-២០.០០០ដង
• d-២០០.០០០ដង
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េតរង� ស់របស់េកសិកមានអ�ីខ�ះ?

• a- មី្រក�ងµ, មីលីមី្រក�ងmµ, ណាណូែម៉្រត nm, អង់�ស��ម
A0

• b- ណាណូែម៉្រតnm អង់�ស��ម A0

• c- មីលីមី្រក�ង mµ អង់�ស��ម A0

• d- មី្រក�ងµ អង់�ស��ម A0
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េតដូចេម�ចែដលេហថាមីតូកុង្រឌី Mitochondria?

• a-ជាកែន�ងផ�ុកអង់សីុម
• b-ជាកែន�ងសំរប់ផ�ល់ថាមពល
• c-ជាកែន�ងេធ�អុកសីុតកម�របស់េកសិក និងេពលេធ�
្របតិកម�គីមី

• d-ជាកែន�ងផ�ុក អង់សីុមសំរប់ផ�ល់ថាមពល េពលេធ�អុកសីុ
តកម�របស់េកសិក និងេពលេធ�្របតិកម�គីមី
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េតដូចេម�ចែដលេហថាមីវ៉គុយអុល Vacuole?

• a-វជា្របេហងតូចៗសំរប់ផ�ុកសរធាតុរវ
• b-វជា្របេហងតូចៗសំរប់ផ�ុកទឹក

• c-វជា្របេហងតូចៗសំរប់ផ�ុកសរធាតុរវទឹក និងបំរងុឬ
កកសំណល់របស់េកសិក

• d-វជា្របេហងតូចៗសំរប់ផ�ុកខ� ញ់

By Dr LAK Leng 58



េតដូចេម�ចែដលេហថាសង់្រទីអុល Centriole?

• a-វេនជិតស�ូលៃណយូ៉ រងជាបំពង់ពីតូចៗ
• b-វេនជិតស�ូលៃណយូ៉មានតូនាទីបំែបកេកសិក
• c-វេនជិតស�ូលៃណយូ៉ រងជាបំពង់តូចៗ និងមានតូនាទី
បំែបកេកសិក
• d-វមានតូនាទីបំែបកេកសិក
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េតដូចេម�ចែដលេហថាលីសូសូម Lysosome?

• a-វមានរងជា្រគាប់តូចៗ
• b-វមានរងជាថង់ និងផ�ុកេដយអង់សីុម 
• c-វមានអង់សីុម ឬយ៉ាស�  
• d-វមានរងជា្រគាប់តូចៗដូចថង់និងផ�ុកេដយអង់សីុមឬ
យ៉ាស�
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េតលីសូសូម Lysosome បំែបក្រប�េតអីុនេអយេទជា
អ�ី?

• a-អសីុតអមីេន
• b-អសីុតខ� ញ់
• c-អសីុតផូស� ត
• d-អសីុតក�រឌី�ីក

By Dr LAK Leng 61



េតលីសូសូមបំែបកគ�ីកូែសន Glycogen េអយេទ
ជាអ�ី?

• a-ឃ�ុយកូស (Glycogen  Glucose)
• b-ឃ�ុយកហ�ុង (Glycogen  Glucagon)
• c-ឃ�ុយសីុត (Glycogen  Glucide)
• d-ឃ�ុយកុយកូស (Glycogen  Glucucose)
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េតលីសូសូម Lysosome បំែបកលីពិតេអយេទជាអ�ី?

• a-េទជាគ�ីេសរ ៉លុ (Glycerol )  
• b-េទជាអសីុត្រក (Fatty acid)  
• c-េទជាគ�ីេសរ ៉លុនិងអសីុត្រក(Glycerol and Fatty acid)  
• d-េទជាកូេលេស�រ ៉លូនិង្រទីគ�ីេសរតី (Cholesterol and 
Triglyceride)  
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េតដូចេម�ចែដលេហថា Endoplasmic reticulum?

• a-វមានរងជាបំពង់រេលង 
• b-វមានរងជាថង់សំែប៉តេនជាប់ៗគា� ដូចសំណាញ់ 
• c-វមានរងជាបំពង់រេលងនិងថង់សំែប៉តេនជាប់ៗគា�
ដូចសំណាញ់ 
• d-វជាបំពង់វរេលងកលណាវគា� នឬខ�ះរបូីសូម 
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េតដូចេម�ចែដលេហថា Ribosome?

• a-មានរងបំពង់តូចៗេកតពីអសីុតរបូីនុយេក�អូទីត
• b-មានរងបំពង់តូចៗេកតពីអសីុតរបូីនុយេក�អីុក
• c-មានរងបំពង់តូចៗេកតពីអសីុតរបូីនុយេក�អូល
• d-មានរងបំពង់តូចៗេកតពីអសីុតរបូីនុយេក�អូទីតមានតូ
នាទីេធ�សំេយាគ្រប�េតអីុន
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េតដូចេម�ចែដលេហថា Eukaryotic cells?

• a-េកសិកបង� ញេចញេនៃណ� យូ៉ច្បោស់លស់
• b-េកសិកបង� ញេចញេ�សបេដយ�សទប់មួយ
• c-េកសិកបង� ញេចញេនៃណ� យូ៉ច្បោស់លស់ែបងែចក
ដច់ពីសីុតូផា� ស់
• d-េកសិកគា� នៃណ� យូ៉
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េតដូចេម�ចែដលេហថា Prokaryotic cells?

• a-េកសិកបង� ញេចញេនៃណ� យូ៉ច្បោស់លស់
• b-េកសិកបង� ញេចញេ�សបេដយ�សទប់មួយ
• c-េកសិកមិនបង� ញេចញេនៃណ� យូ៉ច្បោស់លស់ និង
មិនែបងែចកដច់ពីសីុតូផា� ស់
• d-េកសិកគា� នៃណ� យូ៉
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