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 Bacteriaانجراثيى  (1

 What are bacteriaيا هي انجراثيى  1-1

رشىً اٌغشاص١ُ ِغّٛػخ وج١شح ِس١طشح ِٓ الأؽ١بء اٌذل١مخ ثذائ١خ إٌٜٛ، ٟٚ٘ رٍّه أشىبي 

ِخزٍفخ ٚرسىٓ ِؼظُ ث١ئبد الأسع. رؾ١ب اٌغشاص١ُ ؽ١بح ِزؼب٠شخ ِغ إٌجبربد أٚ اٌؾ١ٛأبد أٚ 

ٚ٘ٛ  Bacteriologyرىْٛ ِزطفٍّخ ػ١ٍٙب. ٠ذػٝ اٌفشع اٌزٞ ٠ذسط اٌغشاص١ُ ثؼٍُ اٌغشاص١ُ 

ً رىبصشاً . رزىبصش اٌغشاص١ُ Microbiologyفشع ِٓ ػٍُ الأؽ١بء اٌذل١مخ  ثبلأشطبس  لاعٕس١ب

 .Conjugationٚرٍّه ظب٘شح الالزشاْ  binary fission اٌضٕبئٟ

Bacteria constitute a large domain of prokaryotic microorganisms. 

They have a number of shapes and are present in most habitats of 

Earth. Bacteria also live in symbiotic and parasitic relationships with 

plants and animals. The study of bacteria is known as bacteriology, a 

branch of microbiology. 

 Bacterial cell structureبُيت انخهيت انجرثىييت  1-2

 -A          انبُياث انخهىيت انذاخهيتIntracellular structures 

ّْ اٌغشاص١ُ ثذائ١بد ٜٔٛ فٟٙ لا رٍّه فٟ س١زٛثلاسّب اٌخ١ٍخ ػؼ١ّ  بد ِؾبؽخ ثغشبء، ثّب أ

 ٚرؾٛٞ ػذد ل١ًٍ ِٓ اٌج١ٕبد اٌذاخً خ٠ٍٛخ اٌىج١شح:

As they are prokaryotes, bacteria do not usually have membrane-

bound organelles in their cytoplasm, and thus contain few large 

intracellular structures. 

 ،اٌظبٔؼبد اٌخؼشاءٚاٌغس١ّبد اٌىٛٔذس٠خ، ٚرفزمذ اٌغشاص١ُ إٌٝ إٌٛاح اٌؾم١م١خ، 

بد الأخشٜ اٌّٛعٛدح ػٕذ ؽم١م١بد إٌٜٛ. ٌٚىٓ ٠ىْٛ اٌغشبء اٌس١زٛثلاسّٟ، ٚاٌؼؼ١ّ 

ِؼظُ اٌخ١ٍخ  ٠ّٚلأفٟ اٌؼذ٠ذ ِٓ اٌغشاص١ُ راد اٌزشو١ت اٌؼٛئٟ، ِٕط٠ٛبً ثذسعخ وج١شح 

 ػٍٝ شىً ؽجمبد غشبئ١خ رٍزمؾ اٌؼٛء.

They lack a true nucleus, mitochondria, chloroplasts and the other 

organelles present in eukaryotic cells. However, in many 

photosynthetic bacteria the plasma membrane is highly folded and 

fills most of the cell with layers of light-gathering membrane.  

https://en.wikipedia.org/wiki/Bacteriology
https://en.wikipedia.org/wiki/Microbiology
https://en.wikipedia.org/wiki/Domain_(biology)
https://en.wikipedia.org/wiki/Prokaryotic
https://en.wikipedia.org/wiki/Microorganism
https://en.wikipedia.org/wiki/Habitat
https://en.wikipedia.org/wiki/Symbiotic
https://en.wikipedia.org/wiki/Parasitic
https://en.wikipedia.org/wiki/Bacteriology
https://en.wikipedia.org/wiki/Microbiology
https://en.wikipedia.org/wiki/Prokaryote
https://en.wikipedia.org/wiki/Organelle
https://en.wikipedia.org/wiki/Cell_nucleus
https://en.wikipedia.org/wiki/Mitochondrion
https://en.wikipedia.org/wiki/Chloroplast
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غ فٟ ٠زٛػّ  DNAرزىْٛ اٌّبدح اٌٛساص١خ ٌٍغشاص١ُ ِٓ شش٠ؾ دائشٞ ِفشد ِٓ اٌـ

. RNAاٌزٞ ٠زشافك ِغ اٌجشٚر١ٕبد ٚ  nucleoidبٌغسُ إٌٛٚٞ ثاٌس١زٛثلاسّب ٠ٚذػٝ 

ٚثشىً ِشبثٗ ٌجم١خ اٌىبئٕبد اٌؾ١خ، رؾٛٞ اٌغشاص١ُ عس١ّبد س٠ج١خ ٌٚىٓ رخزٍف فٟ 

 (.1اٌغس١ّبد اٌش٠ج١خ اٌؼبئذح ٌىً ِٓ اٌؼزبئك ٚؽم١م١بد إٌٜٛ )شىً ث١ٕزٙب ػٓ ث١ٕخ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Structure of bacterial cell  بُيت انخهيت انبكتيريت: 1شكم  

 

Bacteria genetic material is typically a single circular DNA 

chromosome located in the cytoplasm and called the nucleoid which 

is associated with proteins and RNA. Like all living organisms, 

bacteria contain ribosomes, but the structure of the bacterial ribosome 

is different from that of eukaryotes and Archaea.  

 

https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/Nucleoid
https://en.wikipedia.org/wiki/Gene
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/Chromosome
https://en.wikipedia.org/wiki/Nucleoid
https://en.wikipedia.org/wiki/RNA
https://en.wikipedia.org/wiki/Organism
https://en.wikipedia.org/wiki/Ribosome
https://en.wikipedia.org/wiki/Eukaryote
https://en.wikipedia.org/wiki/Archaea
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ٌلاسزؼّبي اٌلاؽك اٌغزائ١خ  ٌزخض٠ٓ اٌّٛاد داخً خ٠ٍٛخ رُٕزِظ ثؼغ أٔٛاع اٌغشاص١ُ ؽج١جبد

اٌىجش٠ذ. ٚرسزط١غ ثؼغ أٔٛاع اٌغشاص١ُ، ِضً ِٚضً اٌغ١ٍىٛع١ٓ، ٚاٌفٛسفبد اٌّزؼذدح، 

راد اٌزشو١ت اٌؼٛئٟ، إٔزبط ؽ٠ٛظلاد غبص٠خ  Cyanobacteriaاٌجىزش٠ب اٌضسلبء 

ؽ١ش رسّؼ ٘زٖ اٌؾ٠ٛظلاد ٌٍغشاص١ُ  )اٌؼَٛ(داخ١ٍخ رسُزؼًّ ٌزٕظ١ُ ػ١ٍّخ اٌطفٛ

ً )اٌغ اد ٛص( ثّب ٠زٕبست ِغ اٌشذّ ثبٌؾشوخ فٟ ؽجمبد اٌّبء اٌّخزٍفخ طؼٛدا ٚ٘جٛؽب

 اٌؼٛئ١خ اٌّخزٍفخ ٚو١ّخ اٌّٛاد اٌّغز٠خ.

Some bacteria produce intracellular nutrient storage granules for later 

use, such as glycogen, polyphosphate, and sulphur. Certain bacterial 

species, such as the photosynthetic Cyanobacteria, produce internal 

gas vesicles, which they use to regulate their buoyancy – allowing 

them to move up or down into water layers with different light 

intensities and nutrient levels. 

 

-B انبُياث انخهىيت انخارجيتExtracellular structures 

اٌس١زٛثلاسّٟ،  انغشاءاٌخٍٛٞ إٌٝ إٌبؽ١خ اٌخبسع١خ ِٓ  انجذار٠ٛعذ فٟ ِؼظُ اٌغشاص١ُ  

ّْ اٌّبدح اٌشبئؼخ اٌزٟ  انغلاف٠ٚشىً وً ِٓ اٌغشبء ٚاٌغذاس اٌخ١٠ٍٛٓ ِب ٠سّٝ  اٌخٍٛٞ. إ

ٚاٌزٟ رزؤٌف ِٓ  peptidoglycanرذخً فٟ رشو١ت اٌغذاس ٟ٘ اٌسىش٠بد اٌجشٚر١ٕ١خ 

 سلاسً سىش٠بد ِزؼذدح ِزذاخٍخ ِغ ثشٚر١ٕبد. 

In most bacteria, a cell wall is present on the outside of the cell 

membrane. The cell membrane and cell wall comprise the cell 

envelope. A common bacterial cell wall material is peptidoglycan 

which is made from polysaccharide chains cross-linked by peptides. 

 :اٌغذاس اٌخٍِٛٞٓ  رجؼب ٌج١ٕخ ٌغشاص١ُا٠ٚٛعذ ٔٛػ١ٓ ِخزٍف١ٓ 

س١ّىخ ِٓ اٌسىش٠بد اٌجشٚر١ٕ١خ لا رؾٛٞ غشبء شؾّٟ راد ؽجمخ  جراثيى إيجابيت انغراو -

 .)ثٕفسغ١خ اٌٍْٛ ِغ طجغخ اٌغشاَ( خبسعٟ

رؾٛٞ غشبء شؾّٟ ِٚٓ اٌسىش٠بد اٌجشٚر١ٕ١خ   سل١مخراد ؽجمخ  انغراو سهبيتجراثيى  -

 .)ص٘ش٠خ اٌٍْٛ ِغ طجغخ اٌغشاَ( خبسعٟ

 

https://en.wikipedia.org/wiki/Cyanobacteria
https://en.wikipedia.org/wiki/Glycogen
https://en.wikipedia.org/wiki/Polyphosphate
https://en.wikipedia.org/wiki/Sulfur
https://en.wikipedia.org/wiki/Photosynthesis
https://en.wikipedia.org/wiki/Cyanobacteria
https://en.wikipedia.org/wiki/Peptidoglycan
https://en.wikipedia.org/wiki/Cell_wall#Bacterial_cell_walls
https://en.wikipedia.org/wiki/Cell_membrane
https://en.wikipedia.org/wiki/Cell_membrane
https://en.wikipedia.org/wiki/Cell_envelope
https://en.wikipedia.org/wiki/Cell_envelope
https://en.wikipedia.org/wiki/Peptidoglycan
https://en.wikipedia.org/wiki/Polysaccharide
https://en.wikipedia.org/wiki/Peptide
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الأسّبء ِٓ رفبػً خلا٠ب اٌغشاص١ُ ِغ طجغخ اٌغشاَ، ٚ٘ٛ رفبػً ٠زُ رٛظ١فٗ  ٚلذ اشزمذ ٘زٖ

ٌزظ١ٕف أٔٛاع اٌغشاص١ُ. ؽ١ش رزٍْٛ ثٕز١غخ ٘زا اٌزفبػً عشاص١ُ إ٠غبث١خ اٌغشاَ ثبٌٍْٛ اٌجٕفسغٟ 

 أِب اٌغشاص١ُ سٍج١خ اٌغشاَ فززٍْٛ ثٍْٛ ص٘شٞ.

There are two different types of bacteria according to the structure of cell 

wall:  

- Gram positive bacteria have a thick peptidoglycan layer and no 

outer lipid membrane. 

- whilst Gram negative bacteria have a thin peptidoglycan layer and 

have an outer lipid membrane. 

 The names originate from the reaction of cells to the Gram stain, a test 

employed for the classification of bacterial species. As a result of this 

test, gram-positive bacteria will get a violet colour, and gram-negative 

bacteria will get a pink colour. 

  Morphologyانشكم  1-3

الأؽغبَ، ٠ٚجٍغ ؽغُ اٌخ١ٍخ اٌغشص١ِٛخ ؽٛاٌٟ ٚرجذٞ اٌغشاص١ُ رٕٛع ٚاسغ ِٓ الأشىبي 

١ِىشْٚ. ٚرىْٛ ِؼظُ  5-0.5ؽٌٛٙب ث١ٓ  ٠زشاٚػ( اٌخ١ٍخ ؽم١م١خ إٌٛاح ؽ١ش 1/10ػِشش)

ٚرزشافك الاسزطبٌخ فٟ اٌشىً ػبدح ِغ  bacilliأٚ ػظ٠ٛخ  cocciأشىبي اٌغشاص١ُ إِب وش٠ٚخ 

ػٍٝ شىً أٚ  vibrioاٌسجبؽخ. ٚرىْٛ ثؼغ الأٔٛاع ػٍٝ شىً فبطٍخ رذػٝ ثبٌؼّبد 

 . ٠ٛعذ ػذد ل١ًٍ ِٓ الأٔٛاع اٌزٟ رىْٛ ِشثؼخ أٚ ِىؼجخ اٌشىً.spirillaؽٍضْٚ رذػٝ 

Bacteria display a wide diversity of shapes and sizes, called 

morphologies. Bacterial cells are about one-tenth the size of 

eukaryotic cells and are typically 0.5–5.0 micrometres in length. Most 

bacterial species are either spherical, called cocci, or rod-shaped, 

called bacilli. Elongation is associated with swimming. Some 

bacteria, called vibrio, are shaped like slightly curved rods or comma-

shaped; others can be spiral-shaped, called spirilla. A small number of 

species even have tetrahedral or cubical shapes.  

 

 ثّٕبرط ػذحّ:اٌغشاص١ُ ثجسبؽخ وخلا٠ب ِفشدح أٚ لذ رزشافك ِغ ثؼؼٙب رٛعذ 

 Neisseriaفمذ رىْٛ ػٍٝ شىً أصٚاط ِٓ اٌخلا٠ب وّسزؼّشح ١ٔضاس٠ب  -

https://en.wikipedia.org/wiki/Gram_stain
https://en.wikipedia.org/wiki/Gram-positive
https://en.wikipedia.org/wiki/Gram-negative
https://en.wikipedia.org/wiki/Coccus
https://en.wikipedia.org/wiki/Bacillus_(shape)
https://en.wikipedia.org/wiki/Spiral_bacteria#Vibrio
https://en.wikipedia.org/wiki/Spiral_bacteria#Spirillum
https://en.wikipedia.org/wiki/Morphology_(biology)
https://en.wikipedia.org/wiki/Micrometre
https://en.wikipedia.org/wiki/Coccus
https://en.wikipedia.org/wiki/Bacillus_(shape)
https://en.wikipedia.org/wiki/Spiral_bacteria#Vibrio
https://en.wikipedia.org/wiki/Spiral_bacteria#Spirillum
https://en.wikipedia.org/wiki/Neisseria
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 . Staphylococcusأٚ ثشىً ػٕمٛدٞ  Streptococcusأٚ ػٍٝ شىً سلاسً  -

، ٚغبٌجبً ِب Actinobacteriaٌزشىً خ١ٛؽ ِضً اٌغشاص١ُ اٌّؾٛس٠خ   اٌغشاص١ُ أْ رسزط١ً ٠ّىٓ -

 رؾبؽ اٌغشاص١ُ اٌخ١ط١خ ثغّذ ٠ؾٛٞ ػذح خلا٠ب.

Many bacterial species exist simply as single cells, others associate in 

characteristic patterns:  

-Neisseria form diploids (pairs), 

- Streptococcus form chains, and Staphylococcus group together in 

"bunch of grapes" clusters.  

-Bacteria can also be elongated to form filaments, for example the 

Actinobacteria. Filamentous bacteria are often surrounded by a sheath 

that contains many individual cells.  

 

  Different shapes of bacteria: أشكال يختهفت يٍ انجراثيى 2شكم 

https://en.wikipedia.org/wiki/Streptococcus
https://en.wikipedia.org/wiki/Staphylococcus
https://en.wikipedia.org/wiki/Actinobacteria
https://en.wikipedia.org/wiki/Neisseria
https://en.wikipedia.org/wiki/Neisseria
https://en.wikipedia.org/wiki/Streptococcus
https://en.wikipedia.org/wiki/Staphylococcus
https://en.wikipedia.org/wiki/Actinobacteria
https://en.wikipedia.org/wiki/Filamentous_bacteria
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 Bacterial conjugationعُذ انجراثيى  قتتراٌالا 1-4

ىبفِئخ ٌٍزىبصش اٌغٕسٟ أٚ اٌزضاٚط ثّب أٔٙب رزؼّٓ رجبدي  ُِ رؼزجش ػ١ٍّخ الإلزشْ ػٕذ اٌغشاص١ُ 

خلاي الالزشاْ ػٕظش الالزشاْ  )ٚرسّٝ اٌخ١ٍخ اٌّبٔؾخ(ٌٍّبدح اٌٛساص١خ، ٚرّٕؼ إؽذٜ اٌخلا٠ب 

ً ثلاص١ِذ. ٚرٍّه ِؼظُ ثلاص١ِذاد الالزشاْ أٔظّخ  أٚ ػٕظش ٚساصٟ لبثً ٌٍؾشوخ ٚ٘ٛ غبٌجب

  رٍّه ِسجمبً ػٕظش ِشبثٗ. رزؤوّذ ِٓ أْ اٌخ١ٍخ اٌّسزمجٍخ لا

Bacterial conjugation is often regarded as the bacterial equivalent of 

sexual reproduction or mating since it involves the exchange of 

genetic material. During conjugation the donor cell provides a 

conjugative or mobilizable genetic element that is most often a 

plasmid. Most conjugative plasmids have systems ensuring that the 

recipient cell does not already contain a similar element.  

 (:1رزؼّٓ ػ١ٍّخ الالزشاْ اٌغشصِٟٛ اٌّشاؽً اٌزب١ٌخ )ِخطؾ

 رٕزظ اٌخ١ٍخ اٌّبٔؾخ صائذح شؼش٠خ. -1

 رٍزظك اٌضائذح اٌشؼش٠خ إٌٝ اٌخ١ٍخ اٌّسزمجٍخ ٚرشثؾ اٌخ١ٍز١ٓ ِغ ثؼؼّٙب. -2

 إٌٝ اٌخ١ٍخ اٌّسزمجٍخ.   ٠DNAزُ وسش اٌجلاص١ِذ اٌّزؾشن ٠ٚزُ ٔمً شش٠ؾ ِفشد ِٓ  -3

رشوت ولا اٌخ١ٍز١ٓ شش٠ؾ ِىًّ ٌزٕزظ ثلاص١ِذ دائشٞ ِؼبػف اٌشش٠ؾ وّب رٕزظ  -4

 ػٍٝ اٌم١بَ ثذٚس اٌخ١ٍخ اٌّبٔؾخ. حظجؼ ولا اٌخ١ٍز١ٓ لبدسرصائذح شؼش٠خ ٚ

However, bacterial conjugation includes the following stages (see 

diagram 2-1):  

1- Donor cell produces pilus. 

2- Pilus attaches to recipient cell and brings the two cells together.  

3- The mobile plasmid is nicked and a single strand of DNA is then 

transferred to the recipient cell.  

4- Both cells synthesize a complementary strand to produce a double 

stranded circular plasmid and also reproduce pili; both cells are now 

viable donors. 

ً ِف١ذح ٌٍخ١ٍخ اٌّسزمجٍخ. ٠ّىٓ أْ رزؼّٓ اٌفٛائذ ِمبِٚخ رىْٛ ا ٌّؼٍِٛبد اٌٛساص١خ إٌّمٌٛخ غبٌجب

ُّ ٚاٌظبداد اٌؾ٠ٛ١خ،  اٌمذسح ػٍٝ اسزؼّبي ٔٛارظ الاسزملاة اٌغذ٠ذح. ٠ّىٓ اػزجبس الالزشاْ وآ١ٌخ ر

 رط٠ٛش٘ب ٌٍسّبػ ٌٍغشاص١ُ ثبلأزشبس.

https://en.wikipedia.org/wiki/Sexual_reproduction
https://en.wikipedia.org/wiki/Mating
https://en.wikipedia.org/wiki/Plasmid
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/Pilus
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The transported genetic information is often beneficial for to the recipient 

cell. The benefits may include: resistance of antibiotics, and ability to use 

new metabolic products. The conjugation can be considered as a 

developed mechanism to allow bacteria to distribute. 

 

Diagram 1: Bacterial conjugation  ى: الاقتتراٌ عُذ انجراثي1يخطط  

 

 Virusesانفيروساث  (2

 What are Virusesياهي انفيروساث  2-1

دل١مخ رظ١ت الإٔسبْ ٚاٌؾ١ٛاْ ٚإٌجبد، ٠ّٚىٓ أْ رمٛد إٌٝ أِشاع  وبئٕبداٌف١شٚسبد ٟ٘ 

.  AIDSإٌٝ أِشاع خط١شح وبلإ٠ذصشذرٙب ِٓ أِشاع ثس١طخ وبٌششؼ فٟ شذ٠ذح رزشاٚػ 

  (DNAٚاٌف١شٚسبد ٟ٘ ػجبسح ػٓ ِؼمذاد عض٠ئ١خ ػخّخ ِٓ اٌؾّٛع ا٠ٌٕٚٛخ

٠ٚذػٝ اٌفشع اٌزٞ ٠ذسط اٌف١شٚسبد ثؼٍُ اٌف١شٚسبد  .ِغٍفخ ثّؼطف ثشٚر١ٕٟ  RNA)أٚ

Virology. 
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Viruses are tiny organisms that infect humans, animals and plants, and 

may lead to severe illnesses. This may include flu or a cold to 

something more life threatening like HIV/AIDS. Viruses are 

supramolecular complexes of nucleic acid (DNA or RNA) 

encapsulated in a protein coat. The branch of sciences which studies 

viruses is called virology.  

ٟٚ٘ رؼًّ وطف١ٍ١بد رزطفً ػٍٝ اٌخلا٠ب ٚرذػٝ الأٔٛاع اٌزٟ رظ١ت اٌغشاص١ُ ثآولاد اٌغشاص١ُ 

bacteriophagesٚ ،رىْٛ ثؼغ اٌف١شٚسبد . رسجت اٌف١شٚسبد رؾًٍ )رخش٠ت( اٌخلا٠ب

ٓ رؾ٠ًٛ اٌخلا٠ب إٌٝ ؽبٌخ سشؽب١ٔخ ثزؾ٠ًٛ اٌخلا٠ب اٌّؼ١فخ إٌٝ ؽبٌخ غ١ش ِٕظّّخ ِٓ ِسؤٌٚخ ػ

 اٌخٍٛٞ ٚاٌزىبصش. الأمسبَ

Viruses act as parasites of cells, and those infecting bacteria are called 

bacteriophages (“bacteria eaters”). Often, viruses cause the lysis 

(destruction) of cells. Some viruses are implicated in transforming 

cells into a cancerous state, that is, in converting their hosts to an 

unregulated state of cell division and proliferation. 

 

لإٔزبط اٌؼٕبطش  ٚثسجت وْٛ ع١ّغ اٌف١شٚسبد ِؼزّذح ثشىً وج١ش ػٍٝ اٌخلا٠ب اٌّؼ١فخ

اٌف١شٚس١خ، ف١غت أْ رىْٛ اٌف١شٚسبد لذ ٔشؤد ثؼذ ٔشٛء اٌخلا٠ب فٟ س١بق اٌزطٛس. ِٚٓ 

سد اٌمذسح  ّٛ اٌّفزشع أْ رىْٛ اٌف١شٚسبد الأٌٚٝ ػجبسح ػٓ لطغ ِٓ اٌؾّغ إٌٛٚٞ اٌزٟ ؽ

ػٍٝ اٌزؼبػف ثشىً ِسزمً ػٓ اٌظجغٟ ٚاوزسجذ ف١ّب ثؼذ اٌّٛسصبد اٌؼشٚس٠خ اٌزٟ رّىٕٙب 

 ٓ اٌؾّب٠خ ٚالاسزملاي ٚالأزمبي ث١ٓ اٌخلا٠ب.ِ

لا رىْٛ اٌف١شٚسبد ؽ١خ ثؾذ رارٙب فٟٙ لا رّٕٛ ٚلا رزىبصش ٌٛؽذ٘ب ٌٚىٕٙب رىْٛ ثؾبعخ إٌٝ 

ٌزٌه فٟٙ ؽف١ٍ١بد ِغجشح ػٍٝ  اٌذخٛي إٌٝ اٌخلا٠ب اٌّؼ١فخ ٚرغ١ٕذ٘ب ٌزسبػذ٘ب فٟ ص٠بدح اٌؼذد

  اٌزطفً.

Because all viruses are heavily dependent on their host for the production 

of viral progeny, viruses must have arisen after cells were established in 

the course of evolution. Presumably, the first viruses were fragments of 

nucleic acid that developed the ability to replicate independently of the 

chromosome and then acquired the necessary genes enabling protection, 
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autonomy, and transfer between cells. Therefore they are considered as 

obligatory parasites. 

 

Viruses by themselves are not alive. They cannot grow or multiply on 

their own and need to enter a human or animal cell and take over the cell 

to help them multiply.  

 Structure of the virusبُيت انفيروس  2-2

 (:٠2زؤٌف اٌف١شٚط اٌّؼذٞ ِٓ صلاس أعضاء سئ١س١خ )ِخطؾ 

ٚ٘ٛ ِشوض اٌف١شٚط ٠ٚؾٛٞ ع١ّغ اٌّؼٍِٛبد   RNA)أٚ  (DNAاٌؾّغ إٌٛٚٞ:  -1

 اٌزٟ رغؼً اٌف١شٚط فش٠ذ ِٓ ٔٛػٗ ٠ٚسبػذٖ ػٍٝ ص٠بدح اٌؼذد.

 (: ٚ٘ٛ غطبء فٛق اٌؾّغ إٌٛٚٞ ٌؾّب٠زٗ.capsidاٌّؼطف اٌجشٚر١ٕٟ )وبثس١ذ  -2

لا رٍّه  (: ٠غطٟ اٌىبثس١ذ ٕٚ٘بن ػذح ف١شٚسبدenvelopeاٌغشبء اٌشؾّٟ )اٌّؾفظخ  -3

 ٘زٖ اٌّؾفظخ ٚرسّٝ ف١شٚسبد ػبس٠خ.

 

 Diagram 2- 2: Simplified structure of a virus: بُيت يبسطت نهفيروس  2-2يخطط 
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A virion (virus particle) has three main parts (diagram 2): 

1. Nucleic acid – this is the core of the virus with the DNA or RNA. 

The DNA or RNA holds all of the information for the virus and that 

makes it unique and helps it multiply. 

2. Protein Coat (capsid) – This is covering over the nucleic acid that 

protects it. 

3. Lipid membrane (envelope) – this covers the capsid; many viruses 

do not have this envelope and are called naked viruses. 

 

  Life cycle of a basic virus دورة حياة انفيروس 2-3

٠ٛعذ ػذح خطٛاد أسبس١خ رزجؼٙب ع١ّغ اٌف١شٚسبد اٌّؼذ٠خ ٚرذػٝ ثّغّٛػٙب دٚسح اٌزؾًٍ 

lytic cycle  ( ٟٚ٘ رزؼّٓ:23-)ِخطؾ 

 (.adsorption ٌزظبق)ِشؽٍخ الا٠ٍزظك اٌؼٕظش اٌف١شٚسٟ إٌٝ اٌخ١ٍخ اٌّؼ١فخ  -1

اٌخبص ف١ٗ إٌٝ اٌخ١ٍخ اٌّؼ١فخ )ِشؽٍخ   RNAأٚ   ٠DNAؾمٓ اٌؼٕظش اٌف١شٚسٟ  -2

 (. entry  اٌذخٛي

اٌّٙبعُ ػٍٝ اٌخ١ٍخ اٌّؼ١فخ ٠ٚغٕذ أٔض٠ّبرٙب ٌظٕغ ػٕبطش   RNAأٚ   ٠DNAس١طش -3

 (.replication)ِشؽٍخ اٌزؼبػف ٖ ذػٝ ٘زرف١شٚس١خ عذ٠ذح ٚ

رزغّغ اٌؼٕبطش اٌف١شٚس١خ اٌّظٕؼخ ِٓ لجً اٌخ١ٍخ اٌّؼ١فخ ٌزشىً ف١شٚسبد عذ٠ذح  -4

 (.assemblyٟٚ٘ )ِشؽٍخ اٌزغ١ّغ 

رمزً اٌف١شٚسبد اٌّزشىٍخ ؽذ٠ضبً اٌخ١ٍخ اٌّؼ١فخ ٌززؾشس ٚرجؾش ػٓ خ١ٍخ ِؼ١فخ عذ٠ذح  -5

 (.release )ِشؽٍخ اٌزؾش٠ش

There are a few basic steps that all infecting viruses follow and these 

are called the lytic cycle. These include (see diagram 2-3): 

1. A virus particle attaches to a host cell. This is called “adsorption”. 

2. The particle injects its DNA or RNA into the host cell. This is 

called “entry”. 

3. The invading DNA or RNA takes over the cell and recruits the 

host cell’s enzymes to make new virus particles. This is called 

“replication”. 



  

12 

 
https://manara.edu.sy/ 

 

4. The particles of the virus created by the cell come together to 

form new viruses. This is called “assembly” 

5. The newly formed viruses kill the cell so that they may break free 

and search for a new host cell. This is called “release”. 

 

 

 Diagram 2-3: virus lifecycle: دورة حياة انفيروس 3-2يخطط 

 

 

 ؟What is HIVيا هى فيروس عىز يُاعت الإَساٌ  3) 

٘ٛ ف١شٚط ٠ٙبعُ اٌخلا٠ب إٌّبػ١خ ٠ٚؼؼف لذسح اٌغسُ ػٍٝ  HIVف١شٚط ػٛص ِٕبػخ الإٔسبْ 

. الإطبثبد اٌزٟ رؾذس ِظبدفخٚاٌسشؽبٔبد رؤص١ش ِمبِٚخ الأِشاع الأخشٜ، ٚ٘زا ٠ض٠ذ ِٓ 

 أػشاع.أ٠خ ٘زا اٌف١شٚط ٌٛلذ ؽ٠ًٛ دْٚ أْ ٠ؼبٟٔ  اٌّظبة ٠ّٚىٓ أْ ٠ؾًّ اٌشخض

ّْ الإطبثخ ثف١شٚط   ٚإداسرٗ ٟ٘ إطبثخ ؽ٠ٍٛخ الأِذ. ٠ّٚىٓ أْ رّٕغ ِؼبٌغخ اٌّشع HIVإ

ٔمً اٌشخض اٌّظبة ّسزٜٛ شذ٠ذ، ٚرمٍض ِٓ خطش ٌثشىً فؼبّي، ٘زا اٌف١شٚط ِٓ اٌٛطٛي 

 ٌٍف١شٚط إٌٝ أشخبص أخش٠ٓ.
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Human immunodeficiency virus (HIV) is a virus that attacks immune 

cells When HIV targets and infiltrates these cells, it reduces the body's 

ability to combat other diseases. This increases the risk and impact of 

opportunistic infections and cancers. However, a person can carry HIV 

without experiencing symptoms for a long time. 

HIV is a lifelong infection. However, receiving treatment and managing 

the disease effectively can prevent HIV from reaching a severe level and 

reduce the risk of a person passing on the virus. 

 

 ؟What is AIDSيتلازيت عىز انًُاعت انًكتسب يرض يا هى 

ثف١شٚط اٌّشؽٍخ الأوضش رمذِب ِٓ الإطبثخ  ٟ)الأ٠ذص( ٘ AIDSٌّٕبػخ اٌّىزست اِزلاصِخ ػٛص 

، رشىً . ػٕذِب رزطٛس الإطبثخ ثٙزا اٌف١شٚط إٌٝ ِشؽٍخ الأ٠ذصHIVػٛص ِٕبػخ الإٔسبْ 

إرا  إٌٝ ِشع الأ٠ذصالإطبثبد ٚاٌسشؽبْ خطشاَ أػظُ. ٚغبٌجبَ ِب رزطٛس الإطبثخ ثٙزا اٌف١شٚط 

ّْ اٌزمذَ فٟ ِغبي ٘زا ٚؽ١ش ٠فمذ عٙبص إٌّبػخ فؼب١ٌزٗ ثبٌزذس٠ظ.  رشُوذ دْٚ ػلاط اٌؼلاط إ

الأخ١شح ٠ؼٕٟ رٕبلض ػذد الأشخبص اٌز٠ٓ س١ظٍْٛ إٌٝ اٌؾبٌخ  ARTثبٌّؼبداد اٌف١شٚس١خ 

 )فمذاْ فؼب١ٌخ عٙبص إٌّبػخ(.

Acquired Immune Deficiency Syndrome (AIDS) is the most advanced 

stage of HIV infection. Once HIV infection develops into AIDS, 

infections and cancer pose a greater risk. Without treatment, HIV 

infection is likely to develop into AIDS as the immune system gradually 

wears down. However, advances in Antiretroviral Therapy (ART) mean 

than an ever-decreasing number of people progress to this stage. 

 

 Effects on the immune systemانتأثيراث عهى انجهاز انًُاعي 

أسبث١غ ثشىً أػشاع رشجٗ  6-2 ثؼذػبدح  HIVرظٙش اٌؼلاِبد الأٌٚٝ ٌلإطبثخ ثف١شٚط 

٠ٕزظ ف١ٙب اٌزٟ  اٌؾبٌخ ٚ٘ٛ conversion -Seroؼشف ثّشع الأملاة اٌّظٍٟٚ٘زا ِب ٠اٌضوبَ. 

ؼٕٟ أْ عٙبصُ٘ إٌّبػٟ ٠ ٚ٘زا HIVٌف١شٚط  )أػذاد( عسُ اٌشخض اٌّظبة أعسبَ ِؼبدح

 اٌّظٍٟ: ؽّٝ، ؽفؼ  الأملاة٠مبرً الإطبثبد ٚرزؼّٓ الأػشاع اٌّشبثٙخ ٌٍضوبَ اٌزٟ رشافك 

 

https://www.medicalnewstoday.com/info/cancer-oncology/
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عٍذٞ، اٌزٙبة ؽٕغشح، أزفبؿ اٌغذد، أٌُ فٟ اٌؼؼلاد أٚ اٌّفبطً، رؼشق ٚخبطخ خلاي ا١ًٌٍ، 

 فمذاْ غ١ش ِمظٛد فٟ اٌٛصْ.

The first signs of HIV usually appear after 2-6 weeks in the form of flu-

like symptoms. This condition is known as sero-conversion illness. Sero-

conversion is the stage when a person's body is producing antibodies to 

HIV, which means that their immune system is fighting the infection. 

Flu-like symptoms that accompany sero-conversion include: fever, skin 

rash, sore throat, swollen glands, joint or muscle pain, sweats particularly 

at night, unintentional weight loss. 

 

 اٌّظبةسجٛع إٌٝ أسجٛػ١ٓ ٚػٕذِب رٕزٟٙ ٠ّىٓ أْ لا ٠ؼبٟٔ اٌشخض أِٓ رجمٝ ٘زٖ الأػشاع 

١ّ٠ٍْٛ ٌٍشؼٛس ثؤُٔٙ  اٌّظبث١ٓ ٌؼذح سٕٛاد. ٚػٍٝ اٌشغُ ِٓ وْٛ الأشخبص HIVِٓ أػشاع 

َ اسزّشاس ف١شٚط   HIVثؾبٌخ ع١ذح فّٓ اٌُّٙ اٌززوش ثؤْ اٌف١شٚط لا ٠ضاي ٔش١ؾ. ٠ٚؤدٞ أ٠ؼب

ثبٌزىبصش ٚإطبثخ خلا٠ب عذ٠ذح، إٌٝ رؼشس اٌغٙبص إٌّبػٟ ٌٍشخض اٌّظبة اٌزٞ ٠ؼٕٟ أّٔٗ غ١ش 

 لبدس ػٍٝ ؽّب٠خ اٌغسُ ِٓ اٌّشع.

These symptoms usually last for 1-2 weeks. Once the seroconversion 

period is over, a person may not experience any HIV symptoms for 

several years. Although people tend to feel well at this stage, it is 

important to remember that HIV is still active. As it continues to 

reproduce and infect new cells, HIV also damages a person's immune 

system, which means it is unable to protect the body from illness.  

 

اٌّؼ١فخ ثبلاٌزظبق ثٙب ٚاٌذخٛي إ١ٌٙب ٚرؼشف ٘زٖ اٌخلا٠ب   Tاٌخلا٠ب اٌزبئ١خ ٠HIVظ١ت ف١شٚط 

ٟٚ٘ ٔٛع ِٓ خلا٠ب اٌذَ اٌج١ؼبء ٚرشىً عضء أسبسٟ ِٓ اٌغٙبص  CD4 اٌّسبػذح اٌزبئ١خ ثبٌخلا٠ب

إٌّبػٟ. ٚػٕذِب ٠ىْٛ ٘زا اٌف١شٚط داخً اٌخلا٠ب اٌّؼ١فخ فٙٛ ٠زىبصش ٠ٚؼًّ ػٍٝ إٌؾبق 

 اٌؼشس ثٙب ٚرذ١ِش٘ب لجً اٌزؾشن ٚإطبثخ خلا٠ب أخشٜ.  

HIV infects a cell by first attaching itself to, and merging with, the host T 

cells. T cells, also known as CD4 cells, are a type of white blood cell that 

form a crucial part of the immune system. Once inside the host cells, HIV  

http://www.nhs.uk/Conditions/HIV/Pages/Symptomspg.aspx
https://www.medicalnewstoday.com/articles/168266.php
https://www.medicalnewstoday.com/articles/155412.php
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multiplies. The virus damages or destroys the cells before moving on to 

infect more cells. 

 

ٌخ اٌظؾ١خ ٌٍغٙبص إٌّبػٟ ٠ٚىْٛ اٌزؼذاد فٟ اٌؾبٌخ اٌظؾ١خ ث١ٓ بإٌٝ اٌؾ ٠CD4ش١ش رؼذاد خلا٠ب 

خ١ٍخ/ُِ 1500ٚ 500
3

اٌزٞ ٚ ٠ٚHIVزٕبلض ٘زا اٌؼذد رذس٠غ١بَ فٟ اٌشخض اٌّظبة ثف١شٚط  

خ١ٍخ/ُِ 200رؾذ  CD4اٌخلا٠ب  رؼذادٌُ ٠زٍمٝ اٌؼلاط. ػٕذِب ٠ٕخفغ 
3

ً ِب ٠زؼشس   ، فغبٌجب

 ص إٌّبػٟ ٚس١ؼبٟٔ اٌشخض ِٓ أػشاع ِؾذدح ِٓ اٌّشع. اٌغٙب

 A CD4 count is an indication of the health of a person's immune system. 

A healthy CD4 count is between 500/mm
3
 and 1,500/mm

3
. The CD4 

count of a person with HIV who does not receive HIV treatment will 

reduce over time. Once the CD4 levels fall below 200/mm
3
, a person's 

immune system will probably be damaged and the person will likely 

experience definitive signs and symptoms of illness.  

 

ّْ إٌبط اٌز٠ٓ ٠ؾٍّْٛ ف١شٚط  ٌُٚ ٠زٍمٛا اٌؼلاط ٠ؼؼْٛ أٔفسُٙ ثخطش أوجش ِٓ رطٛس  HIVإ

الأػشاع ٠ٍّٚىْٛ اؽزّبي أوجش لإِشاس اٌف١شٚط إٌٝ شخض أخش. ٚسززطٛس ؽبٌخ اٌشخض، 

ثذْٚ ػلاط، إٌٝ ِشؽٍخ الأ٠ذص ثسجت وْٛ عٙبصُ٘ إٌّبػٟ غ١ش لبدس ػٍٝ ؽّب٠خ اٌغسُ ثؼذ 

 فٟ ٘زٖ اٌّشؽٍخ رظجؼ ِؼظُ الإطبثبد اٌضب٠ٛٔخ ِٙذدح ٌٍؾ١بح.رٌه. ٚ

People who have HIV and are not receiving treatment they put 

themselves at greater risk of developing symptoms, a condition known as 

symptomatic HIV. They are also more likely to pass on the virus to 

another person. Without treatment, a person is likely to develop AIDS 

because their immune system is no longer able to protect the body. At this 

stage, even the most minor infection becomes life-threatening.  

http://www.aidsmap.com/CD4-cell-counts/page/1044596/

