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Lecture 7 اٌّؾبػشح اٌغبثؼخ 

 

Introduction to virologyِمذِخ فٟ ػٍُ اٌف١شٚعبد  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure show viruses اشىبي اٌف١شٚعبد    

 

What is a Virus? ِب ٘ٛ اٌف١شٚط  
Viruses are infectious units with diameters of about 16 nm to over 300 nm (poxviruses). Their 

small size makes them ultrafilterable, i.e. they are not retained by bacteria-proof filters.  

ٗبٗٞٓزو )ك٤وٍٝبد  300ٗبٗٞٓزو إ٠ُ أًضو ٖٓ  16اُل٤وٍٝبد ػجبهح ػٖ ٝؽلاد ٓؼل٣خ ثأهطبه رزواٝػ ٖٓ ؽٞا٢ُ 

 .ثٞاٍطخ ٓوّؾبد ٓوبٝٓخ ُِجٌز٤و٣ب اُغله١(. ٕـو ؽغٜٔب ٣غؼِٜب كبئوخ اُزو٤ّؼ ، أ١ لا ٣زْ الاؽزلبظ ثٜب

Viruses have evolved over longtime period, and have adapted to specific organisms or their 

cells.  

 .رطٞهد اُل٤وٍٝبد ػ٠ِ ٓلٟ كزوح ٣ِٞٛخ ، ٝر٤ٌلذ ٓغ ًبئ٘بد ؽ٤خ ٓؼ٤٘خ أٝ فلا٣بٛب

The infectious virus particles, or virions, are composed of proteins and are surrounded in some 

species of viruses by a lipid membrane, which is referred to as an envelope; the particles 

contain only one kind of nucleic acid, either DNA or RNA. Viruses do not reproduce by 

division, such as bacteria, yeasts or other cells, but they replicate in the living cells that they 

infect.  

رزٌٕٞ ع٤َٔبد اُل٤وًٝ أُؼل٣خ ، أٝ اُل٤وٍٝبد ، ٖٓ ثوٝر٤٘بد ٝرؾ٤ٜ ثٜب ك٢ ثؼ٘ أٗٞاع اُل٤وٍٝبد ؿْبء ك٢٘ٛ ، 

لا رزٌبصو  .RNA أٝ DNA ٣ْبه إ٤ُٚ ثبٍْ اُـلاف ؛ رؾز١ٞ اُغ٤َٔبد ػ٠ِ ٗٞع ٝاؽل كوٜ ٖٓ اُؾٔ٘ ا١ُٝٞ٘ ، إٓب

 .أٝ اُقلا٣ب الأفوٟ ، ٌُٜٝ٘ب رزٌبصو ك٢ اُقلا٣ب اُؾ٤خ اُز٢ ر٤ٖجٜب اُل٤وٍٝبد ػٖ ٛو٣ن الاٗوَبّ ، ٓضَ اُجٌز٤و٣ب أٝ اُقٔبئو

In them, they develop their genomic activity and produce the components from which they are 

made. They encode neither their own protein synthesis machinery (ribosomes) nor energy-

generating metabolic pathways. 

Therefore, viruses are intracellular parasites. They are able to re-route and modify the course 

of cellular processes for the optimal execution of their own reproduction.  

ٞع٤ٚ ٝرؼل٣َ َٓبه اُؼ٤ِٔبد اُق٣ِٞخ ٖٓ أعَ اُز٘ل٤ن ُنُي ، اُل٤وٍٝبد ٢ٛ ٛل٤ِ٤بد كافَ اُقلا٣ب. إْٜٗ هبكهٕٝ ػ٠ِ إػبكح ر

 .الأٓضَ ُزٌبصوْٛ
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Besides the genetic information encoding their structural components, they additionally 

possess genes that code for several regulatory activeproteins (such as transactivators) and 

enzymes (e.g. proteases and polymerases). 

ب ع٤٘بد روٓي ُِؼل٣ل ٖٓ اُجوٝر٤٘بد اُْ٘طخ  ًٚ إ٠ُ عبٗت أُؼِٞٓبد اُغ٤٘٤خ اُز٢ رْلو ٌٓٞٗبرٜب ا٤ٌِ٤ُٜخ ، كئٜٗب رٔزِي أ٣

 (اُز٘ظ٤ٔ٤خ )ٓضَ أُؼبٓلاد( ٝالإٗي٣ٔبد )ٓضَ اُجوٝر٤بى ٝاُج٤ٔ٤ُٞواى

Viruses have a host range. That is, viruses infect specific cells or tissues of specific hosts, or  , 

or specific plants. 

 .اُل٤وٍٝبد ُٜب ٗطبم ٤ٚٓق. أ١ إٔ اُل٤وٍٝبد ر٤ٖت فلا٣ب أٝ أَٗغخ ٓؼ٤٘خ ٖٓ ٤ٚٓل٤ٖ ٓؼ٤٘٤ٖ ، أٝ ٗجبربد ٓؼ٤٘خ

- Viral specificity refers to the specific kinds of cells a virus can infect. It is regulated by the 

specificities of attachment, penetration and replication of the virus (Receptors Properties of 

viruses  

ر٤ْو اُق٤ٕٖٞخ اُل٤و٤ٍٝخ إ٠ُ أٗٞاع ٓؼ٤٘خ ٖٓ اُقلا٣ب ٣ٌٖٔ ُِل٤وًٝ إٔ ٤ٖ٣جٜب. ٣زْ ر٘ظ٤ٔٚ ٖٓ فلاٍ ف٤ٕٖٞبد 

 اُل٤وًٝ )َٓزوجلاد فٖبئٔ اُل٤وٍٝبد اُزؼِن ٝالافزوام ٝرٌواه

- Viruses are not cells, do not have nuclei or mitochondria or ribosomes or other cellular 

components. 

 .اُل٤وٍٝبد ٤َُذ فلا٣ب ، ٝلا رؾز١ٞ ػ٠ِ ٟٗٞ أٝ ٤ٓزًٞٞٗله٣ب أٝ ه٣جٍٞٞٓبد أٝ ٌٓٞٗبد ف٣ِٞخ أفوٟ

 .اُل٤وٍٝبد لا ر٘ٔٞ اُل٤وٍٝبد رزٌبصو أٝ رزٌبصو.

Virus poperities  ّؼت اُل٤وٍٝبد 
- Viruses replicate or multiply. Viruses do not grow. اُل٤وٍٝبد رزٌبصو أٝ رزٌبصو. اُل٤وٍٝبد لا ر٘ٔٞ  . 

- Viruses replicate or multiply only within living cells. ُؾ٤خرزٌبصو اُل٤وٍٝبد أٝ رزٌبصو كوٜ كافَ اُقلا٣ب ا   

- Viruses are obligate intracellular parasites. اُل٤وٍٝبد ٢ٛ ٛل٤ِ٤بد كافَ اُقلا٣ب  . 

- The term virus was coined by Pasteur, and is from the Latin word for poison. 

 .ٖٓطِؼ اُل٤وًٝ ٕبؿٚ ثبٍز٤و ، ٝٛٞ ٖٓ أٌُِخ اُلار٤٘٤خ َُِْ

A virion is an infectious virus particle  اُل٤وًٝ ٛٞ ع٤َْ ك٤و٢ٍٝ ٓؼل١ 

- not all virus particles are infectious ٤َُذ ًَ عي٣ئبد اُل٤وًٝ ٓؼل٣خ 

-Viruses are composed of a nucleic acid, RNA or DNA رزٌٕٞ اُل٤وٍٝبد ٖٓ ؽٔ٘ ١ٝٞٗ أٝ هٗب أٝ كٗب   

- never both. أثلا ًلاٛٔب. 

- All viruses have a protein coat (capside) or shell that surrounds and protects the nucleic acid 

core. 

 .رؾز١ٞ ع٤ٔغ اُل٤وٍٝبد ػ٠ِ ؿلاف ثوٝر٢٘٤ )ؿطبء عبٗج٢( أٝ ؿلاف ٣ؾ٤ٜ ٣ٝؾ٢ٔ هِت اُؾٔ٘ ا١ُٝٞ٘

- Some viruses have a lipid envelope or membrane surrounding a nucleocapsid core.  

 .ؼ٘ اُل٤وٍٝبد ػ٠ِ ؿلاف ك٢٘ٛ أٝ ؿْبء ٣ؾ٤ٜ ث٘ٞاح ٤ًًِٞٗٞبث٤َلرؾز١ٞ ث

The source of the envelope is from the membranes of the host cell. 

 .ٖٓله أُـِق ٖٓ أؿ٤ْخ اُق٤ِخ ا٤ُٚٔلخ

- Some viruses package enzymes - e.g. RNAdependent- 

 َٓزوَ RN .أُضبٍػ٠ِ ٍج٤َ  -رؾيّ ثؼ٘ اُل٤وٍٝبد الإٗي٣ٔبد 

RNA polymerase or other enzymes - 

 - أٝ إٗي٣ٔبد أفوٟ RNA ث٤ٔ٤ُٞواى

some do not package enzymes اُجؼ٘ لا ٣ؾيّ الإٗي٣ٔبد 

 

 

 

 

 

 

 



 ترجمة عباس فاهم حميد 3

 

viral structure ك٤و٢ٍٝ  ٤ٌَٛ   

 
Figure show viral shapes ٠ٛػؼ اٌشىً الأشىبي اٌف١شٚع١خ   

 

Structure ث١ٕخ 

 Size and morphology ًاٌؾغُ ٚاٌزشى١ 

• Capsid وبثغ١ذ 

• Envelope ِغٍف 

• Complex ِؼمذ 

• Nucleic acid ٞٚٛٔ ؽّغ 

 

There are two major structures of viruses ٛ٘بى ٗٞػبٕ ٖٓ ا٤ُٜبًَ اُوئ٤َ٤خ ُِل٤وٍٝبد 

1-the enveloped virus   اُل٤وًٝ أُـِق 

2-NAKED Enveloped     ّجٚ ٓـِق 

 
Capsid وبثغ١ذ 

• Protective outer shell that surrounds viral nucleic acid 

 اٌغلاف اٌخبسعٟ اٌٛالٟ اٌزٞ ٠ؾ١ؾ ثبٌؾّغ إٌٛٚٞ اٌف١شٚعٟ

• Composed of capsomer subunits  collectively protect the nucleic acid from the 

environment 

 ّغ إٌٛٚٞ ِٓ اٌج١ئخرزىْٛ ِٓ ٚؽذاد لف١ظ١خ فشػ١خ رؾّٟ ِغزّؼخ اٌؾ

Envelope ِغٍف 

• Lipid and proteins - basically a modified version of our membranes 

 ٟٚ٘ فٟ الأعبط ٔغخخ ِؼذٌخ ِٓ أغش١زٕب -اٌذْ٘ٛ ٚاٌجشٚر١ٕبد 

• Envelope spikes - bind to cell surface proteins 

 رشرجؾ ثجشٚر١ٕبد عطؼ اٌخ١ٍخ -اٌّغب١ِش اٌّغٍفخ 

• During release of animal viruses, a part of the host membrane is Taken 

 أصٕبء ئؽلاق اٌف١شٚعبد اٌؾ١ٛا١ٔخ ، ٠زُ أخز عضء ِٓ غشبء اٌؼبئً
 Nucleic acid ؽٔ٘ ١ٝٞٗ 

• Viruses contain either DNA or RNA   

 RNA أٝ DNA رؾز١ٞ اُل٤وٍٝبد إٓب ػ٠ِ

• Possess only the genes to invade and regulate the metabolic activity of  host cells 
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 RNA أٝ DNA رؾز١ٞ اُل٤وٍٝبد إٓب ػ٠ِ

• Ex. Hepatitis B (4 genes) and herpesviruses (100 genes) 

 (ع٤ٖ 100ع٤٘بد( ٝك٤وٍٝبد اُٜوثٌ ) 4) B اَُبثن. اُزٜبة اٌُجل

• No viral metabolic genes, as the virus uses the host‟s metabolic resources 

 لا رٞعل ع٤٘بد أ٤ٚ٣خ ك٤و٤ٍٝخ ، ؽ٤ش ٣َزقلّ اُل٤وًٝ ٓٞاهك اُزٔض٤َ اُـنائ٢ ٤ُِٚٔق

 

General Steps in Viral Multiplication  ٟخطٛاد ػبِخ فٟ اٌؼشة اٌف١شٚع 

• Adsorption الاِزضاص 

• Penetration اخزشاق 

• Un coating ؽلاء 

• Synthesis غخ اٌغّغ ث١ٓ اٌطش٠ؾخ ٚإٌم١ؼخٔز١  

• Assembly ؽَشذ 

• Release ئؽلاق عشاػ 

Viruses recognize specific receptors and then the virus penetrates the cell  

 رزؼشف اٌف١شٚعبد ػٍٝ ِغزمجلاد ِؼ١ٕخ صُ ٠خزشق اٌف١شٚط اٌخ١ٍخ

 
Figure show viral life cycle   اٌف١شٚع١خ ٠ٛػؼ اٌشىً دٚسح اٌؾ١بح 
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Virus Classification رظ١ٕف اٌف١شٚعبد 

On the basis of shared properties viruses are grouped at different hierarchical levels of 

order, family, subfamily, genus and species.  

زٍفخ ِٓ اٌزشر١ت ، ٚاٌؼبئٍخ ، ٚاٌؼبئٍخ ػٍٝ أعبط اٌخظبئض اٌّشزشوخ ، ٠زُ رغ١ّغ اٌف١شٚعبد فٟ ِغز٠ٛبد ٘ش١ِخ ِخ

 .اٌفشػ١خ ، ٚاٌغٕظ ، ٚالأٔٛاع

More than 30,000 different virus isolates are known today and grouped in more than 

3,600 species, in 164 genera and 71 families.  

 14عٕغبً ٚ  407ٔٛع ، فٟ  6033ؼخ فٟ أوضش ِٓ ػضٌخ ِخزٍفخ ِٓ اٌف١شٚعبد ِؼشٚفخ ا١ٌَٛ ٟٚ٘ ِغّ 63333أوضش ِٓ 

 .ػبئٍخ

Viral morphology provides the basis for grouping viruses into families.  

 .٠ٛفش اٌزشىً اٌف١شٚعٟ الأعبط ٌزغ١ّغ اٌف١شٚعبد فٟ اٌؼبئلاد

 

Besides physical properties, several factors pertaining to the mode of replication play a role in 

classification:  

 :إ٠ُ عبٗت اُقٖبئٔ اُل٤ي٣بئ٤خ ، رِؼت اُؼل٣ل ٖٓ اُؼٞآَ أُزؼِوخ ثطو٣وخ اَُ٘ـ كٝهًا ك٢ اُز٤ٖ٘ق

the configuration of the nucleic acid (ss or ds, linear or circular), whether the genome consists 

of one molecule of nucleic acid or is segmented, and whether the strand of ss RNA is sense or 

antisense.  

، فط٢ أٝ كائو١( ، ٍٞاء ًبٕ اُغ٤ّ٘ٞ ٣زٌٕٞ ٖٓ عي١ء ٝاؽل ٖٓ اُؾٔ٘ ا١ُٝٞ٘ أٝ  ds أٝ ss) ر٣ٌٖٞ اُؾٔ٘ ا١ُٝٞ٘

 .ٛٞ ٓؼ٠٘ أٝ ٓٚبك ss ٓغيأ ، ٝٓب إما ًبٕ ف٤ٜ اُؾٔ٘ ا١ُٝٞ٘ اُو٣ج٢

Also considered in classification is the site of viral capsid assembly and, in enveloped viruses, 

the site of nucleocapsid envelopment.  

ب ك٢ اُز٤ٖ٘ق ٓٞهغ رغ٤ٔغ اُول٤ٖخ اُل٤و٤ٍٝخ ، ٝك٢ اُل٤وٍٝبد أُـِلخ ، ٓٞهغ ؿلاف ٤ًًِٞٗٞبث٤َل ًٚ  .٣ؼزجو أ٣

The use of Latinized names ending in -viridae for virus families and ending in -virus for viral 

genera has gained wide 

acceptance.  

ُلأع٘بً اُل٤و٤ٍٝخ ػ٠ِ  virus- ُؼبئلاد اُل٤وٍٝبد ٝر٘ز٢ٜ ثـ viridae- اًزَت اٍزقلاّ الأٍٔبء اُلار٤٘٤خ اُز٢ ر٘ز٢ٜ ثـ

 .هجٍٞ ٗطبم ٝاٍغ

The names of subfamilies end in -virinae. Vernacular names continue to be used to describe 

the viruses within a genus.  

 .كافَ عٌ٘ ٣َزٔو اٍزقلاّ الأٍٔبء اُؼب٤ٓخ ُٕٞق اُل٤وٍٝبد .virinae- ر٘ز٢ٜ أٍٔبء اُؼبئلاد اُلوػ٤خ ثـ

In this text, Latinized endings for families and subfamilies usually are not used.  

 .ك٢ ٛنا اُ٘ٔ ، ػبكحً لا ٣زْ اٍزقلاّ اُٜ٘ب٣بد اُلار٤٘٤خ ُِؼبئلاد ٝاُؼبئلاد اُلوػ٤خ

Batimore classification  رظ١ٕف ثبر١ّٛس 

Virus classification is the process of naming viruses and placing them into a taxonomic 

system.  

 .ٛٞ ػ٤ِٔخ ر٤َٔخ اُل٤وٍٝبد ٝٝٙؼٜب ك٢ ٗظبّ ر٤ٖ٘ل٢ ر٤ٖ٘ق اُل٤وٍٝبد

Much like the classification systems used for cellular organisms, virus classification is the 

subject of ongoing debate and proposals.  

وٍٝبد ٛٞ ٓٞٙٞع ٗوبُ َٓزٔو ٓضَ اٌُض٤و ٖٓ أٗظٔخ اُز٤ٖ٘ق أَُزقلٓخ ٌُِبئ٘بد اُق٣ِٞخ ، كئٕ ر٤ٖ٘ق اُل٤

 .ٝٓوزوؽبد

Baltimore classification (first defined in 1971) is a classification system that places viruses 

into one of seven groups depending on a combination of their nucleic acid (DNA or RNA), 

strandedness (single-stranded or double-stranded), Sense, and method of replication.  
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( ٛٞ ٗظبّ ر٤ٖ٘ق ٣ٚغ اُل٤وٍٝبد ك٢ ٝاؽلح ٖٓ ٍجغ 1971ر٤ٖ٘ق ثبُز٤ٔٞه )اُن١ رْ رؾل٣لٙ لأٍٝ ٓوح ك٢ ػبّ 

، روطؼذ ثْٜ اَُجَ )أؽبك١ أٝ ٓيكٝط روطؼذ ثْٜ  (RNA أٝ DNA) ٓغٔٞػبد اػزٔبكاً ػ٠ِ ٓي٣ظ ٖٓ اُؾٔ٘ ا١ُٝٞ٘

 .لإؽَبً ، ٝٛو٣وخ رٌواهاَُجَ( ، ا

Named after David Baltimore, a Nobel Prize-winning biologist, these groups are designated 

by Roman numerals and discriminate viruses depending on their mode of replication and 

genome type. 

ه ، ػبُْ الأؽ٤بء اُؾبئي ػ٠ِ عبئيح ٗٞثَ ، ثبلأههبّ اُوٝٓب٤ٗخ ٝر٤ٔي رْ ر٤َٔخ ٛنٙ أُغٔٞػبد ػ٠ِ اٍْ ك٣ل٤ل ثبُز٤ٔٞ

 .اُل٤وٍٝبد اػزٔبكاً ػ٠ِ ٛو٣وخ رٌواهٛب ٝٗٞع اُغ٤ّ٘ٞ

Transmission of Viruses أزمبي اٌف١شٚعبد 
Respiratorytransmission: InfluenzA اٗزوبٍ اُغٜبى اُز٘ل٢َ: الأٗلِٞٗيا 

Faecal-oraltransmission:Enterovirus اٗزوبٍ اُجواى اُل١ٞٔ: اُل٤وًٝ أُؼ١ٞ 

•Blood-bornetransmission: HBV اٗزوبٍ اُلّ ػٖ ٛو٣ن اُلّ: ك٤وًٝ اُزٜبة اٌُجل ة 

SexualTransmission:HIV الاٗزوبٍ اُغ٢َ٘: ك٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ 

•Animalor insectvectors –Rabiesvirus71 

 71هاث٤يكب٣وًٝ  -ْواد اُؾْواد اُ٘بهِخ ُِؾ٤ٞإ أٝ اُؾ

Viral-like particles (VLPs) اٌغغ١ّبد اٌشج١ٙخ ثبٌف١شٚعبد 
VLPs are nanoscale structures made up of assembled viral proteins that lack viral 

genetic material and are therefore non-infectious.  

رزىْٛ ِٓ ثشٚر١ٕبد ف١شٚع١خ ِغّؼخ رفزمش ئٌٝ اٌّبدح اٌٛساص١خ  اٌغغ١ّبد اٌشج١ٙخ ثبٌف١شٚعبد  ٟ٘ ١٘بوً ٔب٠ٛٔخ

 .اٌف١شٚع١خ ٚثبٌزبٌٟ فٟٙ غ١ش ِؼذ٠خ

VLPs are dispersed nanomaterials that can be produced in a variety of systems, 

including mammals, plants, insects, and bacteria.  

اد ٔب٠ٛٔخ ِشززخ ٠ّىٓ ئٔزبعٙب فٟ ِغّٛػخ ِزٕٛػخ ِٓ الأٔظّخ ، ثّب فٟ رٌه اٌغغ١ّبد اٌشج١ٙخ ثبٌف١شٚعبد ٟ٘ ِٛ

 اٌضذ١٠بد ٚإٌجبربد ٚاٌؾششاد ٚاٌجىز١ش٠ب

VLPs can be exploited as carriers for the delivery of bio- and nanomaterials, such as 

drugs, vaccines, quantum dots and imaging substances by virtue of the cavity within 

their structure.  

٠ّىٓ اعزغلاي اٌغغ١ّبد اٌشج١ٙخ ثبٌف١شٚعبد وٕبللاد ٌزٛط١ً اٌّٛاد اٌؾ٠ٛ١خ ٚاٌّزٕب١٘خ اٌظغش ، ِضً الأد٠ٚخ 

 .ٚاٌٍمبؽبد ٚإٌمبؽ اٌى١ِّٛخ ِٚٛاد اٌزظ٠ٛش ثؾىُ اٌزغ٠ٛف داخً ١٘ىٍٙب

VLPs are icosahedral or rod-shaped structures made by the self-assembly of viral 

structural proteins . 

اٌغغ١ّبد اٌشج١ٙخ ثبٌف١شٚعبد  ٟ٘ ١٘بوً ػشش٠خ اٌٛعٖٛ أٚ ػٍٝ شىً لؼ١ت ٠زُ رظ١ٕؼٙب ػٓ ؽش٠ك اٌزغ١ّغ اٌزارٟ 

 .ٌٍجشٚر١ٕبد ا١ٌٙى١ٍخ اٌف١شٚع١خ

These nanoparticle structures were first identified in 1968 in the sera of patients with 

Down’s syndrome, leukemia and hepatitis.  

فٟ ِظً ِشػٝ ِزلاصِخ داْٚ ٚعشؽبْ اٌذَ ٚاٌزٙبة  4302رُ اٌزؼشف ػٍٝ ٘زٖ ا١ٌٙبوً إٌب٠ٛٔخ لأٚي ِشح فٟ ػبَ 

 .اٌىجذ

However, their biological nature remained unknown, though it was shown that there are 

antigenic sites on the surface of these particles.  

ِٚغ رٌه ، ظٍذ ؽج١ؼزٙب اٌج١ٌٛٛع١خ غ١ش ِؼشٚفخ ، ػٍٝ اٌشغُ ِٓ أٔٗ رج١ٓ أْ ٕ٘بن ِٛالغ ِغزؼذ٠خ ػٍٝ عطؼ ٘زٖ 

 .اٌغغ١ّبد

Subsequently it was shown that virus capsid, envelope and, sometimes, core viral 

proteins can form VLP structures.  

ثؼذ رٌه ، رج١ٓ أْ لف١ظخ اٌف١شٚط ، ٚاٌغلاف ، ٚفٟ ثؼغ الأؽ١بْ ، اٌجشٚر١ٕبد اٌف١شٚع١خ الأعبع١خ ٠ّىٓ أْ رشىً 

 .VLP ١٘بوً
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VLP types -  أٔٛاع اٌغغ١ّبد اٌشج١ٙخ ثبٌف١شٚعبد 

Based on the presence or absence of lipid envelopes, VLPs are classified into two main types:  

 :ث٘بءً ػ٠ِ ٝعٞك أٝ ػلّ ٝعٞك ٓـِلبد ك٤٘ٛخ ، ٣زْ ر٤ٖ٘ق  أٗٞاع اُغ٤َٔبد اُْج٤ٜخ ثبُل٤وٍٝبد إ٠ُ ٗٞػ٤ٖ هئ٤٤َ٤ٖ

enveloped and non-enveloped VLPs  

 اُغ٤َٔبد اُْج٤ٜخ ثبُل٤وٍٝبد ٓـِق ٝؿ٤و ٓـِق 

presence of proteins organized into single-layered, two layered- or multi-layered .  

  .ٝعٞك ثوٝر٤٘بد ٓ٘ظٔخ ك٢ ٛجوخ ٝاؽلح أٝ ٛجوز٤ٖ أٝ ٓزؼلكح اُطجوبد

A largely exploited application of VLPs is their potential in vaccinology where they can offer 

several advantages over conventional vaccine approaches . 

أؽل اُزطج٤وبد أَُزـِخ إ٠ُ ؽل ًج٤و ٖٓ اُغ٤َٔبد اُْج٤ٜخ ثبُل٤وٍٝبد ٛٞ إٌٓبٗبرٜب ك٢ ػِْ اُِوبؽبد ؽ٤ش ٣ٌٖٔ إٔ رولّ 

 .اُؼل٣ل ٖٓ أُيا٣ب ٓوبهٗخ ثأٍب٤ُت اُِوبػ اُزو٤ِل٣خ

Because of their size and shape, which resembles the actual size and shape of native viruses,  

 ثَجت ؽغٜٔب ٌِّٜٝب ، ٝاُن١ ٣ْجٚ اُؾغْ ٝاٌَُْ اُلؼ٢ِ ُِل٤وٍٝبد الأ٤ِٕخ ،

these structures can efficiently elicit the immune responses and in VLPs lacking viral genomes 

there is no potential for replication within the target cells,  

رض٤و الاٍزغبثبد أُ٘بػ٤خ ثٌلبءح ٝك٢ اُغ٤َٔبد اُْج٤ٜخ ثبُل٤وٍٝبد اُز٢ رلزوو إ٠ُ اُغ٤ّ٘ٞ اُل٤و٢ٍٝ  ٣ٌٖٔ ُٜنٙ ا٤ُٜبًَ إٔ

 ، لا رٞعل إٌٓب٤ٗخ ُِزٌبصو كافَ اُقلا٣ب أَُزٜلكخ ،

which offers improved safety especially for immunocompromised or elderly vaccinees While 

VLPs can stimulate both humoral and cellular immune response. 

اُز٢ رٞكو أٓبٗبً ٓؾَ٘بً فبٕخ ُِوبؽبد ٓ٘وٕٞخ أُ٘بػخ أٝ ا٤َُٖ٘ٔ ث٤٘ٔب ٣ٌٖٔ إٔ رؾلي اُغ٤َٔبد اُْج٤ٜخ ثبُل٤وٍٝبد 

 .الاٍزغبثخ أُ٘بػ٤خ اُقِط٤خ ٝاُق٣ِٞخ

Subviral particles (viroid and prion)- )ٕٞع٤َٔبد رؾذ اُل٤وًٝ )ك٤و٣ٝل ٝثو٣ 
1. Viroids ًك٤و٣ٝل 

Plant viruses resemble animal viruses in many respects: plant viruses are morphologically 

similar to animal viruses, and they have similar types of nucleic acid .  

اُ٘جبد رْجٚ ٖٓ اُ٘بؽ٤خ ا٤ٌُِْخ ك٤وٍٝبد  رْجٚ ك٤وٍٝبد اُ٘جبد ك٤وٍٝبد اُؾ٤ٞاٗبد ك٢ ًض٤و ٖٓ اُ٘ٞاؽ٢: ك٤وٍٝبد

 .اُؾ٤ٞاٗبد ، ُٝل٣ٜب أٗٞاع ٓٔبصِخ ٖٓ الأؽٔبٗ ا٣ُٝٞ٘خ

In fact, some plant viruses can multiply inside insect cells. Plant viruses cause many diseases 

of economically important crops, including beans (bean mosaic virus), corn and sugarcane 

(wound tumor virus), and potatoes (potato yellow dwarf virus).  

ك٢ اُٞاهغ ، ٣ٌٖٔ ُجؼ٘ ك٤وٍٝبد اُ٘جبد إٔ رزٌبصو كافَ فلا٣ب اُؾْواد. رَجت ك٤وٍٝبد اُ٘جبد اُؼل٣ل ٖٓ الأٓواٗ 

٤ُب( ٝاُنهح ٝهٖت اٌَُو )ك٤وًٝ ٝهّ اُغوػ( ُِٔؾب٤َٕ أُٜٔخ اهزٖبك٣بً ، ثٔب ك٢ مُي اُلٍٞ )ك٤وًٝ ٓٞىا٤٣ي اُلبٕٞ

 (ٝاُجطبٌٛ )ك٤وًٝ اُجطبٌٛ اُويّ الإٔلو

Viruses can cause color change, deformed growth, wilting, and stunted growth in their plant 

hosts.  

 .٤َ ٗجبر٤خ ٓوثؼخ اٌَُْك٢ اُٞاهغ ، ٣ٌٖٔ ُجؼ٘ ك٤وٍٝبد اُ٘جبد إٔ رزٌبصو كافَ فلا٣ب اُؾْواد. ٓؾٍٖٞ ٓؾبٕ

Some hosts, however, remain symptomless and only serve as reservoirs of infection. Plant 

cells are generally protected from disease by an impermeable cell wall.  

٣خ اُقلا٣ب اُ٘جبر٤خ ثٌَْ ػبّ ٖٓ ٝٓغ مُي ، رظَ ثؼ٘ اُؼٞائَ ثلا أػواٗ ٝرؼَٔ كوٜ ًَٔزٞكػبد ُِؼلٟٝ. رزْ ؽٔب

 الأٓواٗ ثغلاه ف١ِٞ ؿ٤و ٓ٘ق

Viruses must enter through wounds or be assisted by other plant parasites, including 

nematodes, fungi, and, most often, insects that suck the plant‟s sap.  

ٕ رَبػلٛب ٛل٤ِ٤بد ٗجبر٤خ أفوٟ ، ثٔب ك٢ مُي اُل٣لإ اُق٤ط٤خ ٝاُلطو٣بد ٣غت إٔ رلفَ اُل٤وٍٝبد ٖٓ فلاٍ اُغوٝػ أٝ أ

 .، ٝك٢ أؿِت الأؽ٤بٕ اُؾْواد اُز٢ رٔزٔ َٗؾ اُ٘جبد
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Once one plant is infected, it can spread infection to other plants in its pollen and seeds. In 

laboratories, plant viruses are cultured in protoplasts (plant cells with the cell walls removed) 

and in insect cell cultures. 

ثٔغوك إٕبثخ ٗجبد ٝاؽل ، ٣ٌٖٔ إٔ ٣ْ٘و اُؼلٟٝ إ٠ُ اُ٘جبربد الأفوٟ ك٢ ؽجٞة اُِوبػ ٝاُجنٝه. ك٢ أُقزجواد ، ريُهع 

 .ٕ اُقلا٣ب( ٝك٢ ٓياهع اُقلا٣ب اُؾْو٣خك٤وٍٝبد اُ٘جبد ك٢ اُجوٝرٞثلاٍذ )اُقلا٣ب اُ٘جبر٤خ ٓغ إىاُخ علها

Some plant diseases are caused by viroids, short pieces of naked RNA, only 300 to 400 

nucleotides long, with no protein coat.  

 300ٍ ، ثطٞ (RNA) رؾلس ثؼ٘ أٓواٗ اُ٘جبد ػٖ أّجبٙ اُل٤وٍٝبد ، ٢ٛٝ هطغ ه٤ٖوح ٖٓ اُؾٔ٘ ا١ُٝٞ٘ اُو٣ج٢

 .٤ًِٞ٤ٗٞر٤ل كوٜ ، ثلٕٝ ؿلاف ثوٝر٢٘٤ 400إ٠ُ 

The nucleotides are often internally paired, so the molecule has a closed, folded, three-

dimensional structure that presumably helps protect it from attack by cellular enzymes.  

ٞر٤لاد كاف٤ِبً ، ُنُي ٣ٌٕٞ ُِغي١ء ث٤٘خ ٓـِوخ ٝٓط٣ٞخ ٝصلاص٤خ الأثؼبك ٝاُز٢ ٣لُزوٗ أٜٗب رَبػل ؿبُجبً ٓب ٣زْ إهوإ ا٤ًِٞ٤ُ٘

 .ك٢ ؽٔب٣زٚ ٖٓ ٛغّٞ الإٗي٣ٔبد اُق٣ِٞخ

The RNA does not code for any proteins. Thus far, viroids have been conclusively identified 

as pathogens only of plants. 

ي اُؾٔ٘ ا١ُٝٞ٘ اُو٣ج٢ لأ١ ثوٝر٤٘بد. ؽز٠ ا٥ٕ ، رْ رؾل٣ل أّجبٙ اُل٤وٍٝبد ثٌَْ هبٛغ ػ٠ِ أٜٗب َٓججبد لا ٣وٓ

 .الأٓواٗ ُِ٘جبربد كوٜ

2. Prions اٌجش٠ٛٔبد 

A few infectious diseases are caused by prions. In 1982, American neurobiologist Stanley 

Prusiner proposed that infectious proteins caused a neurological disease in sheep called 

scrapie.  

، الزشػ ػبٌُ الأؽ١بء اٌؼظج١خ الأِش٠ىٟ عزبٍٟٔ ثشٚصٔش أْ  4325رغجت اٌجش٠ٛٔبد ثؼغ الأِشاع اٌّؼذ٠خ. فٟ ػبَ 

 .اٌجشٚر١ٕبد اٌّؼذ٠خ رغجت ِشػًب ػظج١بً فٟ الأغٕبَ ٠غّٝ عىشاثٟ

The infectivity of scrapie-infected brain tissue is reduced by treatment with proteases 

but not by treatment with radiation, suggesting that the infectious agent is pure protein.  

شؼبع ، ِّب ٠زُ رم١ًٍ ػذٜٚ أٔغغخ اٌّخ اٌّظبثخ ثبٌؼذٜٚ ػٓ ؽش٠ك اٌؼلاط ثبٌجشٚر١بص ٌٚىٓ ١ٌظ ػٓ ؽش٠ك اٌؼلاط ثبلإ

 .٠ش١ش ئٌٝ أْ اٌؼبًِ اٌّؼذٞ ٘ٛ ثشٚر١ٓ ٔمٟ

Prusiner coined the name prion for proteinaceous infectious particle Nine animal 

diseases now fall into this category, including the “mad cow disease” that emerged in 

cattle in Great Britain in 1987.  

ثشٚع١ٕش الاعُ اٌجش٠ْٛ ٌٍغغ١ّبد اٌّؼذ٠خ اٌجشٚر١ٕ١خ رغؼخ أِشاع ؽ١ٛا١ٔخ رٕذسط ا٢ْ فٟ ٘زٖ اٌفئخ ، ثّب فٟ رٌه  طبؽ

 .4321"ِشع عْٕٛ اٌجمش" اٌزٞ ظٙش فٟ اٌّبش١خ فٟ ثش٠طب١ٔب اٌؼظّٝ فٟ ػبَ 

All nine are neurological diseases called spongiform encephalopathies because large 

vacuoles develop in the brain  ,The human diseases are kuru, Creutzfeldt-Jakob disease 

(CJD), Gerstmann-SträusslerScheinker syndrome, and fatal familial insomnia. 

س فٟ اٌذِبؽ ، ع١ّغ الأِشاع اٌزغؼخ ػجبسح ػٓ أِشاع ػظج١خ رغّٝ اػزلاي اٌذِبؽ الإعفٕغٟ لأْ فغٛاد وج١شح رزطٛ

عزشاٚعٍش ش١ٕىش ، ٚالأسق -، ِٚزلاصِخ ع١شعزّبْ (CJD) ٚالأِشاع اٌجشش٠خ ٟ٘ وٛسٚ ، ِٚشع وشٚرضف١ٍذ عبوٛة

 .اٌؼبئٍٟ ا١ٌّّذ

These diseases run in families, which indicates a possible genetic cause. However, they 

cannot be purely inherited, because mad cow disease arose from feeding scrapie-infected 

sheep meat to cattle, and the new (bovine) variant was transmitted to humans who ate 

undercooked beef from infected cattle.  

رىْٛ ٚساص١خ ثؾزخ ، لأْ رٕزشش ٘زٖ الأِشاع فٟ اٌؼبئلاد ، ِّب ٠ش١ش ئٌٝ عجت ٚساصٟ ِؾزًّ. ِٚغ رٌه ، لا ٠ّىٓ أْ 

ِشع عْٕٛ اٌجمش ٔشأ ِٓ رغز٠خ ٌؾَٛ الأغٕبَ اٌّظبثخ ثبٌغىشاثٟ ئٌٝ اٌّبش١خ ، ٚأزمً إٌٛع اٌغذ٠ذ )الأثمبس( ئٌٝ اٌجشش 

 .اٌز٠ٓ أوٍٛا ٌؾَٛ الأثمبس غ١ش اٌّطجٛخخ ع١ذًا ِٓ اٌّبش١خ اٌّظبثخ
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Additionally, CJD has been transmitted with transplanted nerve tissue and 

contaminated surgical instruments. These diseases are caused by the conversion of a 

normal host glycoprotein called PrPC (for cellular prion protein) into an infectious form 

called PrPSc (for scrapie protein).  

شع وشٚرضف١ٍذ عبوٛة ِغ الأٔغغخ اٌؼظج١خ اٌّضسٚػخ ٚالأدٚاد اٌغشاؽ١خ اٌٍّٛصخ. رؾذس ثبلإػبفخ ئٌٝ رٌه ، رُ ٔمً ِ

ٌجشٚر١ٓ اٌجش٠ْٛ اٌخٍٛٞ( ئٌٝ شىً ِؼذٞ ) PrPC ٘زٖ الأِشاع ثغجت رؾ٠ًٛ ثشٚر١ٓ عىشٞ ِؼ١ف ؽج١ؼٟ ٠غّٝ

 .(ٌجشٚر١ٓ عىشاثٟ) PrPSc ٠غّٝ

The gene for PrPC is located on chromosome 20 in humans. Recent evidence suggests 

that PrPC is involved in regulating cell death. The actual cause of cell damage is not 

known.  

ِزٛسؽ فٟ رٕظ١ُ ِٛد  PRPC فٟ اٌجشش. رش١ش الأدٌخ اٌؾذ٠ضخ ئٌٝ أْ 53فٟ اٌىشِٚٛعَٛ  PrPC ٠مغ اٌغ١ٓ اٌخبص ثـ

 .لا٠ب غ١ش ِؼشٚفاٌخلا٠ب. اٌغجت اٌؾم١مٟ ٌزٍف اٌخ

Fragments of PrPSc molecules accumulate in the brain, forming plaques; these plaques 

are used for postmortem diagnosis, but they do not appear to be the cause of cell 

damage. 

ا٠ٌٍٛؾبد ٌزشخ١ض اٌٛفبح ، ٌىٓ لا ٠جذٚ أٔٙب فٟ اٌذِبؽ ِىٛٔخ ٠ٌٛؾبد. رغُزخذَ ٘زٖ  PrPSc رزشاوُ شظب٠ب ِٓ عض٠ئبد

 عجت رٍف اٌخلا٠ب

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure show prions and viroids ػوٗ اٌَُْ اُجو٣ٞٗبد ٝاُل٤وٍٝبد 

Cytocidal Infections- اُزٜبثبد ٓج٤ل اُقلا٣ب 

Infection by cytocidal viruses is usually associated with changes in cell morphology, in cell 

physiology and sequential biosynthetic events. Many of these changes are necessary for 

efficient virus replication. 

ػبكح ٓب رورجٜ اُؼلٟٝ ثبُل٤وٍٝبد اُوبرِخ ُِقلا٣ب ثبُزـ٤واد ك٢ ٓٞهكُٞٞع٤ب اُق٤ِخ ٝك٢ ك٤َُٞٞع٤ب اُق٤ِخ ٝأؽلاس اُزق٤ِن 

 .أُززبثؼخ. اُؼل٣ل ٖٓ ٛنٙ اُزـ٤٤واد ٙوٝه٣خ َُِ٘ـ أُزٔبصَ اُلؼبٍ ُِل٤وٍٝبد اُؾ١ٞ٤

Many types of cytopathic effects occur. Often the first sign of viral infections is rounding of 

the cells. In some diseased tissues, intracellular structures called inclusion bodies appear in the 

nucleus and/or cytoplasm of infected cells.  

رؾلس أٗٞاع ػل٣لح ٖٓ رأص٤واد الاػزلاٍ اُق١ِٞ. ؿبُجبً ٓب رٌٕٞ اُؼلآخ الأ٠ُٝ ُِؼلٟٝ اُل٤و٤ٍٝخ ٢ٛ روو٣ت اُقلا٣ب. ك٢ 

 .٤زٞثلاىّ اُقلا٣ب أُٖبثخثؼ٘ الأَٗغخ أُو٣ٚخ ، رظٜو ٤ٛبًَ كافَ اُقلا٣ب ر٠َٔ أعَبّ ٓزٚٔ٘خ ك٢ اُ٘ٞاح ٝ / أٝ ٍ
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Inclusion bodies were first identified by light microscopy in smears and stained sections of 

infected tissues. Their composition can often be clarified by electron microscopy.  

غٜو١ اُٚٞئ٢ ك٢ أَُؾبد ٝالأعياء أُِطقخ ٖٓ رْ اُزؼوف ػ٠ِ أعَبّ أٍُْٞ لأٍٝ ٓوح ػٖ ٛو٣ن اُلؾٔ أُ

 الأَٗغخ أُٖبثخ. ؿبُجبً ٓب ٣ٌٖٔ ر٤ٙٞؼ ر٣ٌٜٞ٘ب ػٖ ٛو٣ن اُلؾٔ أُغٜو١ الإٌُزو٢ٗٝ

In an adenovirus infection, for example, crystalline arrays of adenovirus capsids accumulate in 

the nucleus to form an inclusion body. 

ك٢ ػلٟٝ اُل٤وًٝ اُـل١ ، ػ٠ِ ٍج٤َ أُضبٍ ، رزواًْ أُٖلٞكبد اُجِٞه٣خ ٖٓ ًجَٞلاد اُل٤وًٝ اُـل١ ك٢ اُ٘ٞاح ُزٌَْ 

ب ٓزْٚ ًٔ  عَ

Inclusions may alternatively be host cell structures altered by the virus. For example, in 

reovirus-infected cells, virions associate with the microtubules, giving rise to a crescent-

shaped perinuclear inclusion.  

هل رٌٕٞ اُز٤ٔٚ٘بد ثللاً ٖٓ مُي ٤ٛبًَ اُقلا٣ب ا٤ُٚٔلخ اُز٢ رـ٤وٛب اُل٤وًٝ. ػ٠ِ ٍج٤َ أُضبٍ ، ك٢ اُقلا٣ب أُٖبثخ 

 .١ إ٠ُ اٗلٓبط ؽٍٞ اُ٘ٞاح ػ٠ِ ٌَّ ٛلاٍثبُل٤وٍٝبد اُل٤و٤ٍٝخ ، رورجٜ اُل٤وٍٝبد ثبلأٗبث٤ت اُله٤وخ ، ٓٔب ٣ؤك

Infection of cells by other viruses causes specific alterations in the cytoskeleton of cells. For 

example, extensive changes in cellular intermediate filaments in relation to formation of viral 

inclusions may be observed after cytomegalovirus 

رَجت إٕبثخ اُقلا٣ب ثبُل٤وٍٝبد الأفوٟ رـ٤٤واد ٓؼ٤٘خ ك٢ ا٤ٌَُٜ اُق١ِٞ ُِقلا٣ب. ػ٠ِ ٍج٤َ أُضبٍ ، ٣ٌٖٔ ٓلاؽظخ 

 رـ٤٤واد ٝاٍؼخ ك٢ اُق٤ٞٛ ا٤ٍُٞطخ اُق٣ِٞخ ك٤ٔب ٣زؼِن ثز٣ٌٖٞ ّٞائت ك٤و٤ٍٝخ ثؼل اُل٤وًٝ أُٚقْ ُِقلا٣ب

-Persistent Infections اُزٜبثبد َٓزٔوح 

In a persistent infection the virus is not eliminated from all of the host tissues after initial 

infection or the acute phase of disease.  

اُؾبكح ٖٓ  ك٢ ؽبُخ اُؼلٟٝ أَُزٔوح ، لا ٣زْ اُوٚبء ػ٠ِ اُل٤وًٝ ٖٓ ع٤ٔغ أَٗغخ اُؼبئَ ثؼل الإٕبثخ الأ٤ُٝخ أٝ أُوؽِخ

 .أُوٗ

The several types of persistent infection [chronic, slow, latent, and transforming infections. 

 .أٗٞاع اُؼلٟٝ أُيٓ٘خ اُؼل٣لح ]الاُزٜبثبد أُيٓ٘خ ٝاُجط٤ئخ ٝاٌُبٓ٘خ ٝأُزؾُٞخ

Some viruses evolved the ability to remain in specific cells for long periods of time.  

 .ٛٞهد ثؼ٘ اُل٤وٍٝبد اُولهح ػ٠ِ اُجوبء ك٢ فلا٣ب ٓؼ٤٘خ ُلزواد ٣ِٞٛخ ٖٓ اُيٖٓ

These infections include: latent, chronic, and slow virus infections. The type of persistent 

infection usually influences the extent of cellular changes. 

ٛنٙ اُؼلٟٝ: اُؼلٟٝ اُل٤و٤ٍٝخ اٌُبٓ٘خ ٝأُيٓ٘خ ٝاُجط٤ئخ. ٣ؤصو ٗٞع اُؼلٟٝ أَُزٔوح ػبكح ػ٠ِ ٓلٟ اُزـ٤واد  رَْٔ

 .اُق٣ِٞخ

Latent Infection: Latent infections are characterized by restricted expression of the episomal 

or integrated virus genome. The viral genomic product(s) are associated with few, if any, 

changes in the latently infected cell. 

: رز٤ٔي اُؼلٟٝ اٌُبٓ٘خ ثزؼج٤و ٓو٤ل ػٖ ع٤ّ٘ٞ اُل٤وًٝ اُؼو٢ٙ أٝ أُزٌبَٓ. ٣ورجٜ أُ٘زظ )أُ٘زغبد( اُؼلٟٝ اٌُبٓ٘خ

 .ٓ٘بًاُغ٢ٓٞ٘٤ اُل٤و٢ٍٝ ثزـ٤٤واد ه٤ِِخ ، إٕ ٝعلد ، ك٢ اُق٤ِخ أُٖبثخ ًب

 

Chronic Infection: The cellular effects of chronic infection are usually the same as those of 

acute cytocidal infections, except that production of progeny may be slower, intermittent or 

limited to a few cells.  

د اُق٣ِٞخ ُِؼلٟٝ أُيٓ٘خ ٓٔبصِخ ُزِي اُقبٕخ ثبُؼلٟٝ اُوبرِخ ُِقلا٣ب اُؾبكح ، : ػبكح ٓب رٌٕٞ اُزأص٤وااُؼلٟٝ أُيٓ٘خ

 .ثبٍزض٘بء إٔ إٗزبط اََُ٘ هل ٣ٌٕٞ أثطأ أٝ ٓزوطؼبً أٝ ٓؾلٝكاً ك٢ ػلك ه٤َِ ٖٓ اُقلا٣ب

The long-term cellular changes may result in severe disease, immune suppression or may 

trigger immune responses to damaged, or undamaged cells or tissues. 

هل رؤك١ اُزـ٤٤واد اُق٣ِٞخ ٣ِٞٛخ أُلٟ إ٠ُ ٓوٗ ّل٣ل أٝ رضج٤ٜ أُ٘بػخ أٝ هل رؤك١ إ٠ُ اٍزغبثبد ٓ٘بػ٤خ ُِقلا٣ب أٝ 

 .الأَٗغخ اُزبُلخ أٝ ؿ٤و اُزبُلخ
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Slow Infection: This type of virus-cell interaction is characterized by a prolonged incubation 

period, without significant morphological and physiological changes of infected cells.  

: ٣ز٤ٔي ٛنا اُ٘ٞع ٖٓ اُزلبػَ ث٤ٖ اُقلا٣ب اُل٤و٤ٍٝخ ثلزوح ؽٚبٗخ ٓطُٞخ ، كٕٝ رـ٤واد ٓٞهكُٞٞع٤خ اُؼلٟٝ اُجط٤ئخ

 .٣ب أُٖبثخٝك٤َُٞٞع٤خ ًج٤وح ُِقلا

A slow progression of cellular injury may take years and is followed by extensive cellular 

injury and disease. 

 .هل ٣َزـوم اُزولّ اُجط٢ء ُلإٕبثخ اُق٣ِٞخ ٍ٘ٞاد ٣ٝزجؼٚ إٕبثخ ف٣ِٞخ ٝاٍؼخ اُ٘طبم ٝٓوٗ

 

Transforming Infections ٟٝرؾ٣َٞ اُؼل 

DNA or RNA tumor viruses may mediate multiple changes that convert a normal cell into a 

malignant one.  

 .رـ٤٤واد ٓزؼلكح رؾٍٞ اُق٤ِخ اُطج٤ؼ٤خ إ٠ُ ف٤ِخ فج٤ضخ RNA أٝ DNA هل رزٍٜٞ ك٤وٍٝبد ٝهّ

RNA tumor viruses usually transform cells to a malignant phenotype by integrating their own 

genetic material into the cellular genome and may also produce infectious progeny.  

ػبكحً ٓب رؾٍٞ ك٤وٍٝبد ٝهّ اُؾٔ٘ ا١ُٝٞ٘ اُو٣ج٢ اُقلا٣ب إ٠ُ ٜٗٔ ظبٛو١ فج٤ش ػٖ ٛو٣ن كٓظ ٓبكرٜب اُغ٤٘٤خ ك٢ 

ب مه٣خ ٓؼل٣خ ًٚ  .اُغ٤ّ٘ٞ اُق١ِٞ ٝهل ر٘زظ أ٣

DNA tumor virus infections are often cytocidal; thus transformation is associated with 

abortive or restrictive infections in which few viral genes are expressed. 

ح اُز٢ ٣زْ ؿبُجبً ٓب رٌٕٞ ػلٟٝ ك٤وًٝ ٝهّ اُؾٔ٘ ا١ُٝٞ٘ ٓج٤لاً ُِقلا٣ب ؛ ٝثبُزب٢ُ ٣ورجٜ اُزؾٍٞ ثبُؼلٟٝ اُلبِّخ أٝ أُو٤ل

 .ك٤ٜب اُزؼج٤و ػٖ ػلك ه٤َِ ٖٓ اُغ٤٘بد اُل٤و٤ٍٝخ

 

Lecture 8 أُؾبٙوح اُضبٓ٘خ 
Measles ٓوٗ اُؾٖجخ 

Measles virus is a paramyxovirus belonging to the genus Morbillivirus. It is a pleomorphic 

virus ranging in diameter from 100 to 300 nm.  

ٛٞ أؽل اُل٤وٍٝبد أُقبٛب٤ٗخ اُز٢ ر٘ز٢ٔ إ٠ُ عٌ٘ ك٤وٍٝخ ؽٖج٤خ . ٝٛٞ ك٤وًٝ ٓزؼلك الأٌّبٍ ٣زواٝػ ك٤وًٝ اُؾٖجخ 

 .ٗبٗٞٓزو 300إ٠ُ  100هطوٙ ٖٓ 

As of 2015, there are 24 genotypes of measles virus with reference strains recognized by 

WHO. Only six of the genotypes have been detected since 2011 .  

ٗٞػًب ٝهاص٤بً ٖٓ ك٤وًٝ اُؾٖجخ ٓغ ٍلالاد ٓوعؼ٤خ ٓؼزوف ثٜب ٖٓ هجَ ٓ٘ظٔخ اُٖؾخ  24، ٛ٘بى  2015اػزجبهًا ٖٓ ػبّ 

 .2011اُؼب٤ُٔخ. رْ اًزْبف ٍزخ كوٜ ٖٓ الأٗٔبٛ اُغ٤٘٤خ ٓ٘ن ػبّ 

Most importantly, the genetic variation does not appear to be biologically significant, as all 

genotypes are neutralized by measles vaccine-induced antibodies. 

الأْٛ ٖٓ مُي ، لا ٣جلٝ إٔ الافزلاف اُغ٢٘٤ ْٜٓ ٖٓ اُ٘بؽ٤خ اُج٤ُٞٞع٤خ ، ؽ٤ش ٣زْ رؾ٤٤ل ع٤ٔغ الأٗٔبٛ اُغ٤٘٤خ ثٞاٍطخ 

 .الأعَبّ أُٚبكح اُز٢ ٣َججٜب ُوبػ اُؾٖجخ

Measles is caused by Morbillivirus that infects the respiratory system Symptoms start with 

high fever, runny nose, cough, and red, watery eyes.  

رؾلس اُؾٖجخ ثَجت اُل٤وًٝ أُٞهث٢ِ٤ اُن١ ٤ٖ٣ت اُغٜبى اُز٘ل٢َ ، ٝرجلأ أػواٙٚ ثبهرلبع كهعخ اُؾواهح ٤ٍٝلإ 

 .ه اُؼ٤ٕٞ اُلآؼخالأٗق ٝاَُؼبٍ ٝاؽٔوا

Tiny white spots with bluish-white centers on a red background are found inside the mouth on 

the inner lining of the cheek (Koplik‟s spots) two-three days after the initial symptoms.  

فِل٤خ ؽٔواء كافَ اُلْ ػ٠ِ اُجطبٗخ اُلاف٤ِخ ُِقل )ثوغ  رْ اُؼضٞه ػ٠ِ ثوغ ث٤ٚبء ٕـ٤وح ٓغ ٓواًي ث٤ٚبء ٓيههخ ػ٠ِ

 .ًٞث٤ِي( ثؼل ٤ٓٞ٣ٖ إ٠ُ صلاصخ أ٣بّ ٖٓ ظٜٞه الأػواٗ الأ٤ُٝخ
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The rash appears as flat red spots on the face at the hairline and spreads downward to the 

neck, trunk, arms, legs, and feet Symptoms may appear 7 to 14 days after contact with the 

virus 

٣ظٜو اُطلؼ اُغِل١ ػ٠ِ ٌَّ ثوغ ؽٔواء َٓطؾخ ػ٠ِ اُٞعٚ ػ٘ل فٜ اُْؼو ٣ٝ٘زْو ٗيٝلاً إ٠ُ اُوهجخ ٝاُغنع ٝاُنهاػ٤ٖ 

ب ٖٓ ٓلآَخ اُل٤وًٝ 14إ٠ُ  7ٝاَُبه٤ٖ ٝاُول٤ٖٓ.هل رظٜو الأػواٗ ثؼل  ًٓ ٞ٣. 

 

Complications of measles include-رَْٔ ٓٚبػلبد اُؾٖجخ ٓب ٢ِ٣ 

Ear infection ٕػلٟٝ الأم 

Bronchitis اُزٜبة ّؼج٢ 

Pneumonia اُزٜبة هئ١ٞ 

Encephalitis اُزٜبة اُلٓبؽ 

Pregnancy problems (such as miscarriage, stillbirth, and premature delivery) 

 (ٌوحْٓبًَ اُؾَٔ )ٓضَ الإعٜبٗ ٝٝلاكح ع٤ٖ٘ ٤ٓذ ٝاُٞلاكح أُج

 

 
 

Fig. show measles virus structure رظٜو ث٤٘خ ك٤وًٝ اُؾٖجخ   

    

Measles virus is viable for less than 2 hours at ambient temperatures on surfaces and objects, 

while the aerosolized virus remains infectious for 30 minutes or more.  

بثلاً ُِؾ٤بح ُٔلح روَ ػٖ ٍبػز٤ٖ ك٢ كهعبد اُؾواهح أُؾ٤طخ ػ٠ِ الأٍطؼ ٝالأ٤ّبء ، ث٤٘ٔب ٣ظَ ٣ٌٕٞ ك٤وًٝ اُؾٖجخ ه

 .كه٤وخ أٝ أًضو 30ك٤وًٝ اُٜجبء اُغ١ٞ ٓؼل٣بً ُٔلح 

It is heat-labile and is inactivated after 30 minutes at 56°C. However, the virus appears to 

survive freeze-drying relatively well and, when freeze-dried with a protein stabilizer, can 

survive storage for decades at -70°C.  

كهعخ ٓئ٣ٞخ. ٝٓغ مُي ، ٣جلٝ إٔ اُل٤وًٝ ٣٘غٞ ٖٓ اُزغل٤ق ثبُزغ٤ٔل  56كه٤وخ ػ٘ل  30إٗٚ هبثَ ُِؾواهح ٣ٝزْ رؼط٤ِٚ ثؼل 

-ل ثبٍزقلاّ ٓضجذ اُجوٝر٤ٖ ، ٣ٌٔ٘ٚ اُجوبء ػ٠ِ ه٤ل اُؾ٤بح ػ٘ل اُزقي٣ٖ ُؼوٞك ػ٘ل ثٌَْ ع٤ل َٗج٤بً ، ٝػ٘ل اُزغل٤ق ثبُزغ٤ٔ

 .كهعخ ٓئ٣ٞخ 70

The virus is inactivated by solvents, such as ether and chloroform, by acids (pH less than 5), 

alkalis (pH greater than 10), and by UV and visible light. It is also susceptible to many 

disinfectants, including 1% sodium hypochlorite, 70% alcohol and formalin.  
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( ٝاُو٣ِٞبد ٣5زْ رؼط٤َ اُل٤وًٝ ػٖ ٛو٣ن أُن٣جبد ٓضَ الأص٤و ٝاٌُِٞهٝكٞهّ ٝالأؽٔبٗ )اُوهْ ا٤ُٜلهٝع٢٘٤ أهَ ٖٓ 

خ ٝاُٚٞء أُوئ٢. ًٔب أٗٚ ػوٙخ ُِؼل٣ل ٖٓ أُطٜواد ، ثٔب ك٢ ( ٝالأّؼخ كٞم اُج٘لَغ10٤)اُوهْ ا٤ُٜلهٝع٢٘٤ أًجو ٖٓ 

 .٪ ًؾٍٞ ٝكٞهٓب70ٖ٤ُ٪ ٤ٛجًِٞٞه٣ذ اُٖٞك٣ّٞ ٝ 1مُي 

Transmission Measles virus is transmitted primarily by respiratory droplets or airborne spray 

to mucous membranes in the upper respiratory tract or the conjunctiva.  

الاٗزوبٍ ٣٘زوَ ك٤وًٝ اُؾٖجخ ك٢ أُوبّ الأٍٝ ػٖ ٛو٣ن اُومام اُز٘ل٢َ أٝ اُومام أُؾٍٔٞ عٞاً إ٠ُ الأؿ٤ْخ أُقب٤ٛخ ك٢ 

 .اُغٜبى اُز٘ل٢َ اُؼ١ِٞ أٝ أُِزؾٔخ

Common source outbreaks associated with airborne transmission of measles virus have been 

documented. 2.4 Reservoir Humans are the only natural hosts of measles virus.  

اُقيإ اُجْو ْٛ اُؼٞائَ اُطج٤ؼ٤خ  2.4رْ رٞص٤ن كب٤ّبد أُٖبكه اُْبئؼخ أُورجطخ ثبٗزوبٍ ك٤وًٝ اُؾٖجخ ػجو اُٜٞاء. 

 اُٞؽ٤لح ُل٤وًٝ اُؾٖت

Although monkeys may become infected, transmission among them in the wild does not 

appear to be a mechanism by which the virus persists in nature.  

ػ٠ِ اُوؿْ ٖٓ إٔ اُووٝك هل رٖبة ثبُؼلٟٝ ، إلا إٔ اٗزوبٍ اُل٤وًٝ ك٤ٔب ث٤ٜ٘ب ك٢ اُجو٣خ لا ٣جلٝ أٗٚ آ٤ُخ ٣َزٔو ٖٓ فلاُٜب 

 .اُل٤وًٝ ك٢ اُطج٤ؼخ

Incubation The incubation period is approximately 10–12 days from exposure to the onset of 

fever and other unspecific symptoms, and 14 days (with a range of 7–18 days, and, rarely, as 

long as 19–21 days) from exposure to the onset of rash.  

ب ٖٓ اُزؼوٗ ُجلا٣خ اُؾ٠ٔ ٝالأػواٗ الأفوٟ ؿ٤و أُؾلكح ، ٝ  12-٣10ووة ٖٓ اُؾٚبٗخ: رزواٝػ كزوح اُؾٚبٗخ ٓب  ًٓ ٞ٣

ب )ثٔلٟ  14 ًٓ ب ، ٝٗبكهًا ٓب رٔزل ٖٓ  ٣7-18ٞ ًٓ ب( ٖٓ اُزؼوٗ إ٠ُ ظٜٞه اُطلؼ اُغِل١ 21إ٠ُ  ٣19ٞ ًٓ ٞ٣. 

Communicability Measles can be transmitted from four days before rash onset (i.e., one to two 

days before fever onset) to four days after rash onset. Infectivity is greatest three days before 

rash onset. Measles is highly contagious.  

ؾ٠ٔ( إ٠ُ أهثؼخ أ٣بّ ثؼل ٣ٌٖٔ إٔ ر٘زوَ اُؾٖجخ ٖٓ أهثؼخ أ٣بّ هجَ ظٜٞه اُطلؼ اُغِل١ )أ١ ٣ّٞ إ٠ُ ٤ٓٞ٣ٖ هجَ ظٜٞه اُ

 .ظٜٞه اُطلؼ اُغِل١. رٌٕٞ اُؼلٟٝ أًجو هجَ صلاصخ أ٣بّ ٖٓ ظٜٞه اُطلؼ اُغِل١. اُؾٖجخ ٓؼل٣خ ُِـب٣خ

Secondary attack rates among susceptible household contacts have been reported to be 75%–

90%. Due to the high transmission efficiency of measles, outbreaks have been reported in 

populations where only 3% to 7% of the individuals were susceptible.  

٪. ٗظوًا لاهرلبع ًلبءح 90-٪ 75رْ الإثلاؽ ػٖ ٓؼللاد اُٜغّٞ اُضب١ٞٗ ث٤ٖ أُقبُط٤ٖ الأٍو٤٣ٖ أُؼو٤ٖٙ ُلإٕبثخ ثَ٘جخ 

 .٪ كوٜ ٖٓ الأكواك ػوٙخ ُلإٕبثخ 7٪ إ٠ُ  3بد ك٢ اٌَُبٕ ؽ٤ش ًبٕ اٗزوبٍ اُؾٖجخ ، رْ الإثلاؽ ػٖ كب٤ّ

Whereas vaccination can result in respiratory excretion of the attenuated measles virus, 

person-to-person transmission has never been shown. 

٢َ ُل٤وًٝ اُؾٖجخ أُٖٞٛ ، ُْ ٣زْ إصجبد اٗزوبٍ اُؼلٟٝ ٖٓ ك٢ ؽ٤ٖ إٔ اُزطؼ٤ْ ٣ٌٖٔ إٔ ٣ؤك١ إ٠ُ إكواى اُغٜبى اُز٘ل

 .ّقٔ ٥فو

Immunity following natural infection is believed to be lifelong, and vaccination with measles 

vaccine has been shown to be protective for at least 20 years 

ب ػ٠ِ  20ؼ٤خ رَزٔو ٓلٟ اُؾ٤بح ، ٝهل صجذ إٔ اُزطؼ٤ْ ثِوبػ اُؾٖجخ ًبٕ ٝهبئ٤بً ُٔلح ٣ؼُزول إٔ أُ٘بػخ ثؼل اُؼلٟٝ اُطج٤ ًٓ ػب

 الأهَ

PROTECT YOUR FAMILY FROM MEASLES(prevention) )ػبئِزي ٖٓ اُونائق )أُ٘غ ِْ   اؽ

The best way to protect your family from measles is to get vaccinated. Doctors recommend 

that all children get the MMR shot and adults should get one if they didn‟t have it as a child. 

The MMR shot is safe and effective at preventing measles. It also protects against mumps and 

rubella. 

٣ٝغت  MMR ء ثإٔ ٣ؾَٖ ع٤ٔغ الأٛلبٍ ػ٠ِ ُوبػأكَٚ ٛو٣وخ ُؾٔب٣خ أٍوري ٖٓ اُؾٖجخ ٢ٛ اُزطؼ٤ْ. ٢ٕٞ٣ الأٛجب

آٓ٘خ ٝكؼبُخ ك٢ اُٞهب٣خ ٖٓ اُؾٖجخ.  MMR إٔ ٣ؾَٖ اُجبُـٕٞ ػ٠ِ ٝاؽل إما ُْ ٣ٌٖ هل ؽِٖٞا ػ٤ِٚ ك٢ ٛلُٞزْٜ. إٕ ؽو٘خ

 .ًٔب أٗٚ ٣و٢ ٖٓ اٌُ٘بف ٝاُؾٖجخ الأُٔب٤ٗخ
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What is the prevention of the measles? ِب ٟ٘ اٌٛلب٠خ ِٓ اٌؾظجخ؟ 

The only way to prevent measles is to get the measles, mumps, and rubella (MMR) vaccine. 

One MMR vaccine provides around 93 percent protection against measles.  

ػ ٝاؽل ٙل اُطو٣وخ اُٞؽ٤لح ُِٞهب٣خ ٖٓ اُؾٖجخ ٢ٛ اُؾٍٖٞ ػ٠ِ ُوبػ اُؾٖجخ ٝاٌُ٘بف ٝاُؾٖجخ الأُٔب٤ٗخ. ٣ٞكو ُوب

 .ثبُٔبئخ ٖٓ اُؾٔب٣خ ٙل اُؾٖجخ 93اُؾٖجخ ٝاٌُ٘بف ٝاُؾٖجخ الأُٔب٤ٗخ ؽٞا٢ُ 

A second booster dose, which started to be recommended in 1990, helps to improve the 

effectiveness of the measles vaccine to more than 97 percent 

ك٢  97، رَبػل ػ٠ِ رؾ٤َٖ كؼب٤ُخ ُوبػ اُؾٖجخ إ٠ُ أًضو ٖٓ  1990اُز٤ٕٞخ ثٜب ك٢ ػبّ  عوػخ ٓؼيىح صب٤ٗخ ، ٝاُز٢ ثلأ

 أُبئخ

HIV The human immunodeficiency viruses ك٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ك٤وٍٝبد ٗؤ أُ٘بػخ اُجْو٣خ  

The human immunodeficiency viruses 1 and 2 (HIV-1, HIV-2) originated from the simian 

immunodeficiency viruses (SIVs) of primates. Thus, HIV-1 and HIV-2 each had a zoonotic 

origin but now spread directly from human to human.  

ٖٓ  (SIVs) ٖٓ ك٤وٍٝبد ٗؤ أُ٘بػخ اُووك (HIV-1  ،HIV-2) 2ٝ  1ْٗأد ك٤وٍٝبد ٗؤ أُ٘بػخ اُجْو٣خ 

إَٔ ؽ٤ٞا٢ٗ أُْ٘أ ٌُٜٝ٘ٔب ٣٘زْوإ ا٥ٕ ٓجبّوح ٖٓ إَٗبٕ إ٠ُ  HIV-1 ٝ HIV-2 ٌٛنا ، ًبٕ ٌَُ ٖٓاُوئ٤َ٤بد. ٝ

 .إَٗبٕ

HIV-1 was first isolated in 1983 and HIV-2 in 1986 and they represent two different 

epidemics. The SIV of chimpanzees (SIVcpz) gave rise to HIV-1 in humans, and the SIV of 

the sooty mangabey monkey (SIVsm) to HIV-2 in humans. 

ٖٓ  SIV ٝٛٔب ٣ٔضلإ ٝثبء٣ٖ ٓقزِل٤ٖ. أكد 1986ك٢ ػبّ  HIV-2 ٝ 1983لأٍٝ ٓوح ك٢ ػبّ  HIV-1 رْ ػيٍ

ك٢  HIV-2 إ٠ُ (SIVsm) ُووكح أُ٘ـبث٢ اَُقب٢ٓ SIV ك٢ اُجْو ، ٝ HIV-1 إ٠ُ ظٜٞه (SIVcpz) أُْجبٗي١

 .اُجْو

1- It is still uncertain exactly how the transmission of these SIVs to humans occurred, but it 

may have been during the hunting and preparation of these primates for food, by the 

indigenous people of these areas in Central and Western Africa, where these primate species 

live. 

إ٠ُ اُجْو ، ٌُٖٝ هثٔب ًبٕ مُي أص٘بء ا٤ُٖل ٝإػلاك ٛنٙ  SIVs لا ٣ياٍ ٖٓ ؿ٤و أُؤًل ػ٠ِ ٝعٚ اُلهخ ٤ًق ؽلس اٗزوبٍ

 .اُوئ٤َ٤بد ُِـناء ٖٓ هجَ اٌَُبٕ الأ٤٤ِٕٖ ُٜنٙ أُ٘بٛن ك٢ ٍٜٝ ٝؿوة إكو٣و٤ب ، ؽ٤ش ٛنٙ الأٗٞاع اُوئ٤َ٤خ ٣ؼ٤ِ

2-Studies using molecular clock evolutionary assumptions have suggested that the ancestor 

virus for HIV-1 appeared in around 19313 and that of HIV-2 in around 1940.4 After this 

initial transmission event, it is likely individuals infected with these primate SIVs then 

transmitted the human form of the viruses (HIV-1, HIV-2) to other people in their 

communities, from where it spread, world-wide. 

ظٜو ك٢  HIV-1 اهزوؽذ اُلهاٍبد اُز٢ رَزقلّ الاكزواٙبد اُزطٞه٣خ ػ٠ِ ٓلاه اَُبػخ اُغي٣ئ٤خ إٔ ك٤وًٝ ٍِق

ثؼل ؽلس الاٗزوبٍ الأ٢ُٝ ٛنا ، ٖٓ أُؾزَٔ إٔ ٣ٌٕٞ  1940.4ك٢ ؽٞا٢ُ ػبّ  HIV-2 ٝإٔ ك٤وًٝ 19313ؽٞا٢ُ ػبّ 

لأّقبٓ  (HIV-1  ،HIV-2) الأكواك أُٖبثٕٞ ثٜنٙ اُؼلٟٝ اُل٤و٤ٍٝخ اُوئ٤َ٤خ هل ٗوِٞا الإَٗبٕ. ٌَّ ٖٓ اُل٤وٍٝبد

 .آفو٣ٖ ك٢ ٓغزٔؼبرْٜ ، ٖٓ ؽ٤ش ٣٘زْو ، ك٢ ع٤ٔغ أٗؾبء اُؼبُْ

HIV-1 and HIV-2, are members of the family of Retroviruses, in the genus of Lentiviruses. 

Retroviruses have been found in various vertebrate species, associated with a wide variety of 

diseases, in both animals and humans, The human immunodeficiency viruses are 

approximately 100 nm in diameter.  

HIV-1  ٝ HIV-2 ٌ٘رْ اُؼضٞه ػ٠ِ اُل٤وٍٝبد  . ك٤وٍٝخ ثط٤ئخ ، ٣٘ز٤ٔبٕ إ٠ُ ػبئِخ اُل٤وٍٝبد اُوٜوو٣خ ، ك٢ ع

اُوٜوو٣خ ك٢ أٗٞاع ٓقزِلخ ٖٓ اُلوبه٣بد ، ٓورجطخ ثٔغٔٞػخ ٝاٍؼخ ٖٓ الأٓواٗ ، ك٢ ًَ ٖٓ اُؾ٤ٞاٗبد ٝاُجْو ، ٣جِؾ 

 .ٗبٗٞٓزو 100ْو٣خ ؽٞا٢ُ هطو ك٤وٍٝبد ٗؤ أُ٘بػخ اُج
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It has a lipid envelope, in which are embedded the trimeric transmembrane glycoprotein gp41 

to which the surface glycoprotein gp120 is attached Within the viral core, lies 2 copies of the 

~10 kilobase (kb) positive-sense, viral RNA genome  

اُن١ ٣زَٖ ثٚ اُجوٝر٤ٖ اٌَُو١  gp41 ٣ؾز١ٞ ػ٠ِ ؿلاف ك٢٘ٛ ، ٣زْ ر٤ٔٚ٘ٚ ك٢ ؿْبء صلاص٢ اُـْبء ثوٝر٤ٖ ٌٍو١

٤ًِٞ ثب٣ذ  10كافَ اُ٘ٞاح اُل٤و٤ٍٝخ ، ٣ٝوغ َٗقزبٕ ٖٓ ع٤ّ٘ٞ اُؾٔ٘ ا١ُٝٞ٘ اُو٣ج٢ اُل٤و٢ٍٝ اُجبُؾ  gp120 اَُطؾ٢

 .روو٣جبً

The HIV strains in Group M are the ones mainly responsible for the HIV/AIDS pandemic, and 

they are so diverse that they have been sub classified into subtypes (or clades) A-K.  

٢ٛ أَُؤُٝخ ثٌَْ هئ٢َ٤ ػٖ عبئؾخ ك٤وًٝ ٗؤ أُ٘بػخ  M إٕ ٍلالاد ك٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ك٢ أُغٔٞػخ

 A-K ( الإ٣لى ، ٢ٛٝ ٓز٘ٞػخ ُِـب٣خ ُلهعخ أٜٗب رْ ر٤ٖ٘لٜب إ٠ُ أٗٞاع كوػ٤خ )أٝ ٤ًِبداُجْو٣خ / 

This huge diversity of HIV-1 is important when diagnostic testing, treatment and monitoring 

are applied as the results may differ between different subtypes or clades  

ب ػ٘ل رطج٤ن الافزجبهاد اُزْق٤ٖ٤خ ٝاُؼلاط ٝأُواهجخ ؽ٤ش هل رقزِق اُ٘زبئظ ث٤ٖ  HIV-1 اُز٘ٞع اُٜبئَ ك٢ ٣ؼل ٛنا ًٔ ٜٓ

 .الأٗٞاع اُلوػ٤خ أُقزِلخ أٝ ا٤ٌُِبد

HIV symptoms أػشاع ف١شٚط ٔمض إٌّبػخ اٌجشش٠خ  
Stage 1: Acute primary infectionأُوؽِخ 1: اُؼلٟٝ الأ٤ُٝخ اُؾبكح  

The early symptoms of HIV can feel like having the flu. Around one to four weeks after 

getting HIV, you may start to experience these flu-like symptoms. These normally don‟t last 

long (a week or two). You may only get some of the symptoms and some people don‟t have 

any symptoms at all. 

٣ٌٖٔ إٔ رجلٝ الأػواٗ أُجٌوح ُل٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ٓضَ الإٕبثخ ثبلأٗلِٞٗيا. ثؼل ؽٞا٢ُ أٍجٞع إ٠ُ أهثؼخ 

أٍبث٤غ ٖٓ الإٕبثخ ثل٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ، هل رجلأ ك٢ رغوثخ ٛنٙ الأػواٗ اُْج٤ٜخ ثأػواٗ الإٗلِٞٗيا. ٛنٙ ػبكح 

٣ٞلا )أٍجٞع أٝ أٍجٞػ٤ٖ(. هل رٖبة ثجؼ٘ الأػواٗ كوٜ ٝلا ٣ؼب٢ٗ ثؼ٘ الأّقبٓ ٖٓ أ١ أػواٗ ػ٠ِ لا رلّٝ ٛ

 .الإٛلام

Symptoms can include: fever (raised temperature) rash sore throat swollen glands headache 

upset stomach joint aches and pains muscle pain. These symptoms happen because your body 

is reacting to the HIV virus. Cells that are infected with HIV are circulating throughout your 

blood system.  

٣ٌٖٔ إٔ رَْٔ الأػواٗ: اُؾ٠ٔ )اهرلبع كهعخ اُؾواهح( ، اُطلؼ اُغِل١ ، اُزٜبة اُؾِن ، رٞهّ اُـلك ، اُٖلاع ، 

أُلبَٕ ٝآلاّ ك٢ اُؼٚلاد. رؾلس ٛنٙ الأػواٗ لإٔ عَٔي ٣زلبػَ ٓغ ك٤وًٝ ٗؤ أُ٘بػخ  اٙطواثبد أُؼلح ، آلاّ

 .اُجْو٣خ. ر٘زْو اُقلا٣ب أُٖبثخ ثل٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ك٢ ع٤ٔغ أٗؾبء ٗظبّ اُلّ

In response, your immune system tries to attack the virus by producing HIV antibodies – this 

process is called seroconversion. Timing varies but once you have HIV it can take your body 

up to a few months to go through the seroconversion process. Having these symptoms alone 

does not mean you definitely have HIV.  

 -٢ ٜٓبعٔخ اُل٤وًٝ ػٖ ٛو٣ن إٗزبط أعَبّ ٓٚبكح ُل٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ اٍزغبثخً ُنُي ، ٣ؾبٍٝ عٜبىى أُ٘بػ

ٝر٠َٔ ٛنٙ اُؼ٤ِٔخ الاٗولاة ا٢ُِٖٔ. ٣قزِق اُزٞه٤ذ ٌُٖٝ ثٔغوك إٕبثزي ثل٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ٣ٌٖٔ إٔ 

ٝؽلٛب لا ٣ؼ٢٘ ٣َزـوم عَٔي ٓب ٣َٖ إ٠ُ ثٚؼخ أّٜو ٤ُقٚغ ُؼ٤ِٔخ اُزؾ٣َٞ ا٢ُِٖٔ. إٕ ٝعٞك ٛنٙ الأػواٗ 

 .ثبُٚوٝهح أٗي ٖٓبة ثل٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ

The only way to know if you have HIV is by taking a test. HIV will not always show up in a 

test at this early stage, and you may need to test again later to confirm your result (find out 

more about „window periods‟).  

اُطو٣وخ اُٞؽ٤لح ُٔؼوكخ ٓب إما ً٘ذ ٖٓبثبً ثل٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ٢ٛ إعواء افزجبه. ُٖ ٣ظٜو ك٤وًٝ ٗؤ 

ب ك٢ الافزجبه ك٢ ٛنٙ أُوؽِخ أُجٌوح ، ٝهل رؾزبط إ٠ُ الافزجبه ٓوح أفوٟ لاؽوبً ُزأ٤ًل اُ٘ز٤غخ )رؼوف  ًٔ أُ٘بػخ اُجْو٣خ كائ

 (ؽٍٞ "كزواد الاٗزظبهػ٠ِ أُي٣ل 
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In the early stages of infection, the amount of HIV in your blood is high and you‟re more 

likely to pass the virus onto others.  

ً ك٢ أُواؽَ أُجٌوح ٖٓ الإٕبثخ ، رٌٕٞ ٤ًٔخ ك٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ك٢ كٓي ػب٤ُخ ٖٝٓ أُوعؼ إٔ ر٘وَ اُل٤وٝ

 .إ٠ُ ا٥فو٣ٖ

Stage 2: The asymptomatic stage ٗأُوؽِخ 2: أُوؽِخ ثلٕٝ أػوا 

Once a person has been through the acute primary infection stage and seroconversion process, 

they can often start to feel better. In fact, HIV may not cause any other symptoms for up to 10 

or even 15 years (depending on age, background and general health).  

ثٔغوك إٔ ٣ٔو اُْقٔ ثٔوؽِخ اُؼلٟٝ الأ٤ُٝخ اُؾبكح ٝػ٤ِٔخ الاٗولاة ا٢ُِٖٔ ، ٣ٌٖٔ إٔ ٣جلأ ك٢ ًض٤و ٖٓ الأؽ٤بٕ ك٢ 

 15أٝ ؽز٠  10ػواٗ أفوٟ ُٔلح رَٖ إ٠ُ اُْؼٞه ثبُزؾَٖ. ك٢ اُٞاهغ ، هل لا ٣َجت ك٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ أ١ أ

ب )ؽَت اُؼٔو ٝاُقِل٤خ ٝاُٖؾخ اُؼبٓخ ًٓ  (ػب

However, the virus will still be active, infecting new cells and making copies of itself. HIV 

can still be passed on during this stage. If left untreated, over time, HIV infection will cause 

severe damage to the immune system.  

ٝٓغ مُي ، ٤ٍظَ اُل٤وًٝ ْٗطًب ، ؽ٤ش ٤ٖ٣ت فلا٣ب عل٣لح ٣ٖٝ٘غ َٗقًب ٓ٘ٚ. لا ٣ياٍ ٖٓ أٌُٖٔ اٗزوبٍ ك٤وًٝ ٗؤ 

أُ٘بػخ اُجْو٣خ فلاٍ ٛنٙ أُوؽِخ. إما روًُذ كٕٝ ػلاط ، كَٞف رزَجت ػلٟٝ ك٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ثٔوٝه 

 .اُٞهذ ك٢ إُؾبم أٙواه ع٤َٔخ ثغٜبى أُ٘بػخ

Stage 3: Symptomatic HIV infection  ٗأُوؽِخ 3: ػلٟٝ ك٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ أػوا 

By the third stage of HIV infection a person‟s immune system is severely damaged. At this 

point, they‟re more likely to get serious infections or diseases that the body would otherwise 

be able to fight off.  

ثؾٍِٞ أُوؽِخ اُضبُضخ ٖٓ الإٕبثخ ثل٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ، ٣زٚوه عٜبى أُ٘بػخ ُلٟ اُْقٔ ثْلح. ك٢ ٛنٙ 

 .ػ٠ِ ٓؾبهثزٜبأُوؽِخ ، ٣ٌٕٞٗٞ أًضو ػوٙخ ُلإٕبثخ ثؼلٟٝ أٝ أٓواٗ فط٤وح ٣ٌٕٞ اُغَْ هبكهًا 

These infections are known as „opportunistic infections‟. Symptoms can include: weight loss 

chronic diarrhoea night sweats fever persistent cough mouth and skin problems regular 

infections serious illness or disease 

لٟٝ الاٗزٜبى٣خ". ٣ٌٖٔ إٔ رَْٔ الأػواٗ: كولإ اُٞىٕ ، الإٍٜبٍ أُيٖٓ ، اُزؼوم ا٢ِ٤ُِ ، رؼُوف ٛنٙ اُؼلٟٝ ثبٍْ "اُؼ

 .اُؾ٠ٔ ، اَُؼبٍ أَُزٔو ، ْٓبًَ اُغِل ، اُؼلٟٝ اُؼبك٣خ ، أُوٗ أٝ أُوٗ اُقط٤و

Transmissibility HIV اٗزوبٍ ك٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ 

can be transmitted through body fluids such as blood, plasma or serum, genital secretions and 

transplanted organs such as kidney, bone and cornea; infection by artificial insemination has 

been documented.  

لأػٚبء أُيهٝػخ ٓضَ ٣ٌٖٔ إٔ ٣٘زوَ ػٖ ٛو٣ن ٍٞائَ اُغَْ ٓضَ اُلّ أٝ اُجلاىٓب أٝ أَُٖ ٝالإكواىاد اُز٘ب٤ٍِخ ٝا

 .ا٠ٌُِ ٝاُؼظبّ ٝاُوو٤ٗخ ؛ رْ رٞص٤ن الإٕبثخ ثبُزِو٤ؼ اُٖ٘بػ٢

Transmission via saliva and bite injuries has been reported in individual cases; recently a case 

was reported from China .Open lesions can be points of entry for HIV.  

ؽ ػٖ اٗزوبٍ ػٖ ٛو٣ن اُِؼبة ٝإٕبثبد ػٚخ ك٢ ؽبلاد كوك٣خ ؛ ك٢ ا٥ٝٗخ الأف٤وح رْ الإثلاؽ ػٖ ؽبُخ ٖٓ رْ الإثلا

 .ا٤ُٖٖ. ا٥كبد أُلزٞؽخ ٣ٌٖٔ إٔ رٌٕٞ ٗوبٛ كفٍٞ ُل٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ

HIV infections through needle stick injury is possible because very small amounts of blood 

are sufficient to infect a person, provided that virus titres are high and/or HIV-containing cells 

are transmitted.  

ٖٓ أٌُٖٔ ؽلٝس ػلٟٝ ثل٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ٖٓ فلاٍ إٕبثخ ٝفي الإثوح لإٔ ٤ًٔبد اُلّ اُٖـ٤وح علاً رٌل٢ 

ػ٤بهاد اُل٤وًٝ ػب٤ُخ ٝ / أٝ ر٘زوَ اُقلا٣ب أُؾز٣ٞخ ػ٠ِ ك٤وًٝ ٗؤ أُ٘بػخ  لإٕبثخ أ١ ّقٔ ، ثْوٛ إٔ رٌٕٞ

 .اُجْو٣خ
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HIV can neither be transmitted by aerosols, social contacts and stings by insects or arthropods, 

nor by food or water.  

ُٜجبء اُغ١ٞ ، أٝ الارٖبلاد الاعزٔبػ٤خ ، أٝ ػٖ ٛو٣ن ُلؿبد لا ٣ٌٖٔ إٔ ٣٘زوَ ك٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ػٖ ٛو٣ن ا

 .اُؾْواد أٝ أُل٤ِٖبد ، ٝلا ػٖ ٛو٣ن اُطؼبّ أٝ أُبء

Prevention of HIV/AIDS اُٞهب٣خ ٖٓ ك٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ / الإ٣لى 

Protection from HIV begins with understanding how the virus is spread.  

 .ُؾٔب٣خ ٖٓ ك٤وًٝ ٗؤ أُ٘بػخ اُجْو٣خ ثلْٜ ٤ًل٤خ اٗزْبه اُل٤وًٝرجلأ ا

-Use condoms, Male latex condoms are the most effective way to prevent HIV  

اٍزقلاّ اُٞاه٢ اُنًو١ ، اُٞاه٢ اُنًو١ أُٖ٘ٞع ٖٓ ٓبكح اُلارٌٌ ٢ٛ اُطو٣وخ الأًضو كؼب٤ُخ ُِٞهب٣خ ٖٓ ك٤وًٝ ٗؤ 

 ُجْو٣خأُ٘بػخ ا

-Do not abuse alcohol or drugs. ػلّ رؼب٢ٛ اٌُؾٍٞ أٝ أُقلهاد. 

- You can use strategies such as never sharing needles. Health educations- 

 ٣ٌٔ٘ي اٍزقلاّ اٍزوار٤غ٤بد ٓضَ ػلّ ْٓبهًخ الإثو ٓطِوبً. اُزضو٤ق اُٖؾ٢

Influenza viruses ف١شٚعبد الأفٍٛٔضا 
Influenza viruses  belong to the Orthomyxoviridae family and are divided into types A, B and 

C. Influenza types A and B are responsible for epidemics of respiratory illness that are often 

associated with increased rates of hospitalization and death.  

َٓؤُٝخ ػٖ  A ٝ B رؼل الأٗلِٞٗيا .A ٝ B ٝ C ٝر٘وَْ إ٠ُ أٗٞاعر٘ز٢ٔ ك٤وٍٝبد الأٗلِٞٗيا إ٠ُ ػبئِخ ك٤وًٝ الإٗلِٞٗيا 

 .أٝثئخ أٓواٗ اُغٜبى اُز٘ل٢َ اُز٢ رورجٜ ؿبُجبً ثي٣بكح ٓؼللاد الاٍزْلبء ٝاُٞكبح

Influenza type C is milder infection that does not cause epidemics, and does not therefore 

have the severe public health impact of influenza types A and B. 

٢ٛ ػلٟٝ أًضو اػزلالاً ٝلا رَجت الأٝثئخ ، ٝثبُزب٢ُ ٤ٌُ ُٜب رأص٤و فط٤و ػ٠ِ اُٖؾخ اُؼبٓخ ٖٓ  C الأٗلِٞٗيا ٖٓ اُ٘ٞع

 A ٝ B الأٗلِٞٗيا ٖٓ اُ٘ٞع

Symptoms ٗأػوا 

 fever ؽٔخ 

 chills هْؼو٣وح 

 headache   ًٕلاع اُوا 

 muscle aches  آلاّ اُؼٚلاد 

 feeling tired and weak اُْؼٞه ثبُزؼت ٝاُٚؼق 

 sneezing, and stuffy or runny nose- ٜٗباُؼطٌ ٝاَٗلاك الأٗق أٝ ٤ٍلا  

 sore throat and cough- ٍاُزٜبة اُؾِن ٝاَُؼب 

 Children may also have abdominal pain, nausea and vomiting. Influenza A is a bit like a 

very bad cold, but a cold doesn't usually cause aches and pains or a high fever. 

ب ٖٓ آلاّ ك٢ اُجطٖ ٝ ًٚ ؿض٤بٕ ٝه٢ء. رْجٚ الأٗلِٞٗيا أ إ٠ُ ؽلٍ ٓب ٗيلاد اُجوك اُْل٣لح ، ٌُٖ اُيًبّ لا هل ٣ؼب٢ٗ الأٛلبٍ أ٣

ب أٝ ؽ٠ٔ ّل٣لح ًٓ  .٣َجت ػبكحً أٝعبػًب ٝآلا

 

 
Fig. show influenza virus in E.M.   اٌز١ٓ. ٠ظٙش ف١شٚط الأفٍٛٔضا فٟ 
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Fig. show influenza virus structure   رظٙش ١٘ىً ف١شٚط الأفٍٛٔضا 

All influenza viruses are negative strand RNA viruses with a segmented genome. Influenza 

type A and B viruses have 8 genes that code for 10 proteins, including the surface proteins 

haem agglutinin (HA) and neuraminidase (NA).  

 ٝ A ٍِج٤خ اُْو٣ٜ ٓغ ع٤ّ٘ٞ ٓغيأ. رؾز١ٞ ك٤وٍٝبد الأٗلِٞٗيا ٖٓ اُ٘ٞع RNA ع٤ٔغ ك٤وٍٝبد الإٗلِٞٗيا ٢ٛ ك٤وٍٝبد

B  ع٤٘بد روٓي ُؼْوح ثوٝر٤٘بد ، ثٔب ك٢ مُي اُجوٝر٤٘بد اَُطؾ٤خ ٤ٛٔبؿِٞر٤٘٤ٖ 8ػ٠ِ (HA) ٝاُ٘ٞها٤٘٤ٓلاى (NA). 

In the case of influenza type A viruses, further subdivision can be made into different 

subtypes according to differences in these two surface proteins. To date, 16 HA subtypes and 

9 NA subtypes have been identified.  

ٗٞاع كوػ٤خ ٓقزِلخ ٝكوبً ، ٣ٌٖٔ رو٤َْ أُي٣ل ٖٓ اُزو٤َٔبد اُلوػ٤خ إ٠ُ أ A ك٢ ؽبُخ ك٤وٍٝبد الأٗلِٞٗيا ٖٓ اُ٘ٞع

 .NA أٗٞاع كوػ٤خ ٖٓ HA  ٝ9 ٗٞػًب كوػ٤بً ٖٓ 16ُلافزلاكبد ك٢ ٛن٣ٖ اُجوٝر٤٘٤ٖ اَُطؾ٤٤ٖ. ؽز٠ ا٥ٕ ، رْ رؾل٣ل 

However, during the 20th century, the only influenza A subtypes that circulated extensively in 

humans were A(H1N1); A(H1N2); A(H2N2); and A(H3N2). All known. Subtypes of 

influenza type A viruses have been isolated from birds and can affect a range of mammal 

species.  

اُز٢ اٗزْود ػ٠ِ ٗطبم ٝاٍغ ك٢ اُجْو  A ٝٓغ مُي ، فلاٍ اُووٕ اُؼْو٣ٖ ، ًبٗذ الأٗٞاع اُلوػ٤خ اُٞؽ٤لح ٖٓ الإٗلِٞٗيا

٢ٛ A (H1N1) ؛ أ (H1N2) ؛ أ (H2N2) ٝ ؛ A (H3N2).  ٢ّء ٓؼوٝف. رْ ػيٍ أٗٞاع كوػ٤خ ٖٓ ك٤وٍٝبد ًَ

 .ٖٓ اُط٤ٞه ٣ٌٖٝٔ إٔ رؤصو ػ٠ِ ٓغٔٞػخ ٖٓ أٗٞاع اُضل٤٣بد A الأٗلِٞٗيا ٖٓ اُ٘ٞع

As with humans, the number of influenza A subtypes that have been isolated from other 

mammalian species is limited. Influenza type B viruses almost exclusively infect humans. 

اُز٢ رْ ػيُٜب ػٖ أٗٞاع اُضل٤٣بد الأفوٟ ٓؾلٝك. ر٤ٖت  A ًٔب ٛٞ اُؾبٍ ٓغ اُجْو ، كئٕ ػلك الأٗٞاع اُلوػ٤خ ُلإٗلِٞٗيا

 .اُجْو ثٌَْ ؽٖو١ روو٣جبً B ك٤وٍٝبد الأٗلِٞٗيا ٖٓ اُ٘ٞع

The hallmark of human influenza viruses is their ability to undergo antigenic change which 

occurs in the following two ways: 

 :أَُخ ا٤ُٔٔيح ُل٤وٍٝبد الإٗلِٞٗيا اُجْو٣خ ٢ٛ هلهرٜب ػ٠ِ اُقٚٞع ُزـ٤و َٓزٚل١ ٣ؾلس ثبُطو٣وز٤ٖ اُزب٤ُز٤ٖ

- Antigenic drift – is a process of gradual and relatively continuous change in the viral HA and 

NA proteins. It results from the accumulation of point mutations in the HA and NA genes 

during viral replication.  

اُل٤و٤ٍٝخ. ٣٘زظ ػٖ رواًْ  HA ٝ NA ٛٞ ػ٤ِٔخ رـ٤٤و رله٣غ٢ َٝٓزٔو َٗج٤بً ك٢ ثوٝر٤٘بد -الاٗغواف الأٗز٤غ٢٘٤  -

 .أص٘بء رٌبصو اُل٤وًٝ HA ٝ NA اُطلواد اُ٘وط٤خ ك٢ ع٤٘بد

Both influenza type A and B viruses undergo antigenic drift, leading to new virus strains. The 

emergence of these new strains necessitates the frequent updating of influenza vaccine virus 

strains.  

ُلاٗؾواف أَُزٚل١ ، ٓٔب ٣ؤك١ إ٠ُ ظٜٞه ٍلالاد ك٤و٤ٍٝخ  A ٝ B ٣قٚغ ًَ ٖٓ ك٤وٍٝبد الأٗلِٞٗيا ٖٓ اُ٘ٞع

 .عل٣لح. ٣َزِيّ ظٜٞه ٛنٙ اَُلالاد اُغل٣لح اُزؾل٣ش أُزٌوه َُلالاد ك٤وًٝ ُوبػ الأٗلِٞٗيا

Because antibodies to previous influenza infections may not provide full protection against the 

new strains resulting from antigenic drift, individuals can have many influenza infections over 
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a lifetime -Antigenic shift – in addition to antigenic drift, influenza type A viruses can also 

undergo a more dramatic and abrupt type of change called antigenic shift.  

ٗظوًا لإٔ الأعَبّ أُٚبكح ُِؼلٟٝ اَُبثوخ ُلإٗلِٞٗيا هل لا رٞكو اُؾٔب٣خ اٌُبِٓخ ٙل اَُلالاد اُغل٣لح اُ٘برغخ ػٖ اٗغواف 

ثبلإٙبكخ إ٠ُ  -ُزؾٍٞ أَُزٚل١ ا -أَُزٚلاد ، ٣ٌٖٔ ُلأكواك إٔ ٣ٖبثٞا ثبُؼل٣ل ٖٓ ػلٟٝ الأٗلِٞٗيا ػ٠ِ ٓلٟ اُؼٔو 

ب إ٠ُ أًضو فطٞهح ٝ ٗٞع ٓلبعئ ٖٓ اُزـ٤٤و  A الاٗغواف أَُزٚل١ ، ٣ٌٖٔ إٔ رقٚغ ك٤وٍٝبد الأٗلِٞٗيا ٖٓ اُ٘ٞع ًٚ أ٣

 .٠َٔ٣ اُزؾٍٞ أَُزٚل١

By definition, a shift has occurred when an influenza type A virus emerges among humans 

bearing either a HA protein or a combination of HA and NA proteins that have not been 

circulating 

أٝ ٓي٣غًب ٖٓ  HA ث٤ٖ اُجْو ؽبٓلاً إٓب ثوٝر٤ٖ A ثؾٌْ اُزؼو٣ق ، ؽلس رؾٍٞ ػ٘لٓب ٣ظٜو ك٤وًٝ الأٗلِٞٗيا ٖٓ اُ٘ٞع

 اُز٢ ُْ ٣زْ رلاُٜٝب HA ٝ NA ثوٝر٤٘بد

Transmission  of influenza أزمبي الأفٍٛٔضا 
Influenza viruses are spread from infectious people to susceptible people through large virus-

containing droplets and aerosols that are produced by coughing, sneezing or talking. Less 

commonly, influenza viruses may also be spread via contaminated fomites or by direct 

touching.  

ر٘زْو ك٤وٍٝبد الإٗلِٞٗيا ٖٓ الأّقبٓ أُٖبث٤ٖ ثبُؼلٟٝ إ٠ُ الأّقبٓ أُؼو٤ٖٙ ُلإٕبثخ ثٜب ٖٓ فلاٍ اُومام اٌُج٤و 

ل ر٘زْو أُؾز١ٞ ػ٠ِ اُل٤وٍٝبد ٝاُٜجبء اُغ١ٞ اُز٢ ٣زْ إٗزبعٜب ػٖ ٛو٣ن اَُؼبٍ أٝ اُؼطٌ أٝ اُزؾلس. أهَ ٤ّٞػًب ، ه

ب ػٖ ٛو٣ن أكٝاد ِٓٞصخ أٝ ػٖ ٛو٣ن أٌُِ أُجبّو ًٚ  .ك٤وٍٝبد الإٗلِٞٗيا أ٣

Children are an important factor in the spread of influenza within communities and within 

households – influenza outbreaks among schoolchildren can herald the start of influenza 

activity in a community.  

ب ك٢ اٗزْبه الإٗلِٞٗيا كافَ أُغزٔؼبد ٝكافَ الأٍو  ًٔ كلب٤ّبد الإٗلِٞٗيا ث٤ٖ أٛلبٍ أُلاهً  -٣ؼزجو الأٛلبٍ ػبٓلاً ٜٓ

 .٣ٌٖٔ إٔ ر٘نه ثجلء ْٗبٛ الإٗلِٞٗيا ك٢ أُغزٔغ

During some community outbreaks, illness rates among school-age children have been shown 

to rise and decline earlier in the outbreak than the rates among adults.  

فلاٍ ثؼ٘ اُلب٤ّبد أُغزٔؼ٤خ ، رج٤ٖ إٔ ٓؼللاد أُوٗ ث٤ٖ الأٛلبٍ ك٢ ٍٖ أُلهٍخ رورلغ ٝر٘قل٘ ك٢ ٝهذ ٓجٌو ٖٓ 

 .رل٢ْ أُوٗ ٓوبهٗخ ثبُٔؼللاد ث٤ٖ اُجبُـ٤ٖ

Households with young children have higher influenza illness rates overall and secondary 

attack rates are higher in households where the index case is a young child.  

١ٞ أػ٠ِ الأٍو أُؼ٤ْ٤خ اُز٢ ُل٣ٜب أٛلبٍ ٕـبه ُل٣ْٜ ٓؼللاد أػ٠ِ ُلإٕبثخ ثبلأٗلِٞٗيا ثٌَْ ػبّ ٝٓؼللاد اُٜغّٞ اُضبٗ

 .ك٢ الأٍو اُز٢ ٣ٌٕٞ ك٤ٜب أُؤّو ؽبُخ ٛلَ ٕـ٤و

In addition to exposure to influenza in households, exposure to influenza in other closed 

settings can also be associated with high attack rates.  

ب إٔ ٣ورجٜ اُزؼوٗ ُلإٗلِٞٗيا ك٢ أٓبًٖ ٓـِوخ أفوٟ ثٔؼللاد  ًٚ ثبلإٙبكخ إ٠ُ اُزؼوٗ ُلإٗلِٞٗيا ك٢ أُ٘بىٍ ، ٣ٌٖٔ أ٣

 .ٛغّٞ ػب٤ُخ

Reported examples include outbreaks in nursing homes and hospital wards (Arden et al., 

1995), among passengers on a cruise ship (Brotherton et al., 2003) and among adolescents in a 

ski hostel (Lyytikainen et al., 1998). 

،  (Arden et al.  ،1995) رَْٔ الأٓضِخ أُجِؾ ػٜ٘ب ؽبلاد رل٢ْ أُوٗ ك٢ كٝه هػب٣خ ا٤َُٖ٘ٔ ٝأع٘ؾخ أَُزْل٤بد

،  .Lyytikainen et al) ٝث٤ٖ أُواٛو٤ٖ ك٢ ٗيٍ ُِزيُظ (Brotherton et al.  ،2003) ٝث٤ٖ هًبة ٍل٤٘خ ٤ٍبؽ٤خ

1998 
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 During the course of the 20th century three pandemics occurred:  

 فلاٍ اُووٕ اُؼْو٣ٖ ؽلصذ صلاس أٝثئخ

-1918–1919 – the “Spanish flu” A(H1N1) pandemic led to more than 40 million deaths 

worldwide (Palese, 2004). Nearly half of these deaths were among people 20–40 years 

of age, and case-fatality rates of 30% were reported among pregnant women.  

 ٤ِٕٓٞ ّقٔ ك٢ ع٤ٔغ أٗؾبء اُؼبُْ 40إ٠ُ ٝكبح أًضو ٖٓ  A (H1N1) "أكٟ عبئؾخ "الأٗلِٞٗيا الإٍجب٤ٗخ - 1918-1919

(Palese  ،2004).  ٖب ، ٝرْ  40ٝ  20ًبٕ ٓب ٣ووة ٖٓ ٖٗق ٛنٙ اُٞك٤بد ث٤ٖ الأّقبٓ اُن٣ٖ رزواٝػ أػٔبهْٛ ث٤ ًٓ ػب

 .٪ ث٤ٖ اَُ٘بء اُؾٞا30َٓالإثلاؽ ػٖ ٓؼللاد إٓبرخ ُِؾبلاد ثَ٘جخ 

-1957–1958 – the “Asian flu” A(H2N2) pandemic was associated with a total excess 

mortality of more than 1 million deaths globally (Lipatov et al., 2004). 

خ ٝكبح ػ٠ِ ثٔغٔٞع كبئ٘ ُِٞك٤بد ثأًضو ٖٓ ٤ِٕٓٞ ؽبُ A (H2N2) "اهرجٜ عبئؾخ "الأٗلِٞٗيا ا٣ٞ٤ٍ٥خ - 1957-1958

 (2004َٓزٟٞ اُؼبُْ )٤ُجبرٞف ٝآفوٕٝ ، 

-1968–1969 – despite the lack of well-established estimates, the global excess mortality 

caused by the “Hong Kong flu” A(H3N2) pandemic has been calculated at around 1 million 

(Lipatov et al., 2004). 

ػ٠ِ اُوؿْ ٖٓ الاكزوبه إ٠ُ اُزول٣واد اُواٍقخ ، كول رْ ؽَبة اُي٣بكح اُؼب٤ُٔخ ك٢ اُٞك٤بد اُ٘بعٔخ ػٖ ٝثبء  - 1968-1969

 (2004ث٘ؾٞ ٤ِٕٓٞ )٤ُجبرٞف ٝآفوٕٝ ،  (H3N2) "إٗلِٞٗيا ٛٞٗظ ًٞٗظ" أ

 

Influenza control and prevention  ِىبفؾخ الأفٍٛٔضا ٚاٌٛلب٠خ ِٕٙب 

Influenza vaccines Annual vaccination is the primary means of reducing the impact of 

seasonal influenza. 

 .ٌمبؽبد الأٔفٍٛٔضا اٌزطؼ١ُ اٌغٕٛٞ ٘ٛ اٌٛع١ٍخ الأعبع١خ ٌٍؾذ ِٓ رأص١ش الأٔفٍٛٔضا اٌّٛع١ّخ

Vaccination is associated with reductions in:influenza-related respiratory illness and 

physician visits among all age groups; hospitalizations and deaths among people at high 

risk; otitis media among children;  

ّش٠خ ؛ ٠شرجؾ اٌزطؼ١ُ ثزم4ً١ٍ أِشاع اٌغٙبص اٌزٕفغٟ اٌّشرجطخ ثبلإٔفٍٛٔضا ٚص٠بساد الأؽجبء ث١ٓ ع١ّغ اٌفئبد اٌؼ

 .الاعزشفبء ٚاٌٛف١بد ث١ٓ الأشخبص اٌّؼشػ١ٓ ٌخطش وج١ش ؛ اٌزٙبة الأرْ اٌٛعطٝ ث١ٓ الأؽفبي

Currently, seasonal influenza vaccines contain a trivalent mixture of inactivated strains 

of the influenza viruses likely to circulate during the next influenza season.  

رؾزٛٞ ٌمبؽبد الأٔفٍٛٔضا اٌّٛع١ّخ ؽب١ٌبً ػٍٝ ِض٠ظ صلاصٟ اٌزىبفإ ِٓ اٌغلالاد اٌّؼطٍخ ِٓ ف١شٚعبد الأٔفٍٛٔضا اٌزٟ 

 .٠ؾزًّ أزشبس٘ب خلاي ِٛعُ الإٔفٍٛٔضا اٌمبدَ

Because influenza viruses are constantly changing, the seasonal influenza vaccines are 

updated and administered annually to provide the necessary protection. 

ٔظشًا لأْ ف١شٚعبد الإٔفٍٛٔضا رزغ١ش ثبعزّشاس ، ٠زُ رؾذ٠ش ٌمبؽبد الأٔفٍٛٔضا اٌّٛع١ّخ ٚئػطبؤ٘ب ع٠ٕٛبً ٌزٛف١ش اٌؾّب٠خ 

 .اٌلاصِخ
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Lecture 3 اٌّؾبػشح اٌزبعؼخ 

Viral hepatitis ٟاٌزٙبة اٌىجذ اٌف١شٚع 

Viral hepatitis describes a characteristic clinical syndrome resulting from necro-

inflammatory pathology of the liver that is caused by one of the recognized hepatitis 

viruses. 

٠ظف اٌزٙبة اٌىجذ اٌف١شٚعٟ ِزلاصِخ عش٠ش٠خ ١ِّضح ٔبرغخ ػٓ أِشاع اٌزٙبة اٌىجذ اٌزٟ ٠غججٙب أؽذ ف١شٚعبد اٌزٙبة 

 .اٌىجذ اٌّؼشٚفخ

There are five established human hepatotropic hepatitis viruses: hepatitis A virus 

(HAV), hepatitis B virus (HBV), hepatitis C virus (HCV), hepatitis D virus (HDV), and 

hepatitis E virus (HEV).  

 B ، ف١شٚط اٌزٙبة اٌىجذ A (HAV) جذٕ٘بن خّغخ ف١شٚعبد اٌزٙبة اٌىجذ اٌجششٞ اٌّإوذح4 ف١شٚط اٌزٙبة اٌى

(HBV) ف١شٚط اٌزٙبة اٌىجذ ، C (HCV) ف١شٚط اٌزٙبة اٌىجذ ، D (HDV) ف١شٚط اٌزٙبة اٌىجذ ، E (HEV).  

 

 hepatitis B virus HBV  ك٤وًٝ اُزٜبة اٌُجل 

Hepatitis B virus genome double stranded circular DNA related to  genus Orthohepadnavirus, 

classified as part of the Hepadnaviridae family. 

كائو١ ٓيكٝط اُغل٣ِخ ٓورجٜ ثغٌ٘ ك٤وٍٝبد اٌُجل ، أُٖ٘ق ًغيء ٖٓ  DNA ع٤ّ٘ٞ ك٤وًٝ اُزٜبة اٌُجل اُٞثبئ٢ ة

 .ػبئِخ ك٤وٍٝبد ًجل٣خ

Hepatitis B virus is a member of the Hepadnavirus family. The virus particle, called Dane 

particle (virion), consists of an outer lipid envelope and an icosahedral nucleocapsid core 

composed of protein. The nucleocapsid encloses the viral DNA.  

ٔبه٣ٕٞ٤ًزٌٕٞ ع٤َْ اُل٤وًٝ ، ا٠َُٔٔ ثغ٤َْ كٗ .Hepadnavirus ٛٞ ػٚٞ ك٢ ػبئِخ ك٤وًٝ B ك٤وًٝ اُزٜبة اٌُجل  

(virion)  ؿلاف ك٢٘ٛ فبهع٢ ٝٗٞاح ٤ًِٞ٤ًٗٞبث٤َل ٌٓٞٗخ ٖٓ ثوٝر٤ٖ. ٣ؾ٤ٜ ٤ًًِٞٗٞبث٤َلاد  اُؾٔ٘ ا١ُٝٞ٘ ٖٓ ،

 .اُل٤و٢ٍٝ

The outer envelope contains embedded proteins which are involved in viral binding of, and 

entry into, susceptible cellswas originally recognized as the agent responsible for “serum 

hepatitis”, the most common form of parenterally transmitted viral hepatitis, and an important 

cause of acute and chronic infection of the liver.  

٢ ُِقلا٣ب اُؾَبٍخ ٝاُلفٍٞ إ٤ُٜب ٝاُز٢ رْ ٣ؾز١ٞ اُـلاف اُقبهع٢ ػ٠ِ ثوٝر٤٘بد ٓٚٔ٘خ رْبهى ك٢ الاهرجبٛ اُل٤وٍٝ

اُزؼوف ػ٤ِٜب ك٢ الإَٔ ًؼبَٓ َٓؤٍٝ ػٖ "اُزٜبة اٌُجل ك٢ اُلّ" ، ٝٛٞ اٌَُْ الأًضو ٤ّٞػًب لاُزٜبة اٌُجل اُل٤و٢ٍٝ 

ب ُلإٕبثخ ثبُزٜبة اٌُجل اُل٤و٢ٍٝ اُؾبك ٝأُيٖٓ. ػلٟٝ ك٢ اٌُجل ًٔ  .أُ٘وٍٞ ثبُؾوٖ ، ٍٝججبً ٜٓ

The incubation period of hepatitis B is variable with a range of 1 to 6 months.  

اٌُجل كزوح ؽٚبٗخ اُزٜبة  B  ٖٓ أّٜو. 6إ٠ُ  1ٓزـ٤وح ٝرزواٝػ  

 

 

 

 

 

 

 

 

 

 

 

Hepatitis B virus (HBV)  figure show  ٣ظٜو اٌَُْ ك٤وًٝ اُزٜبة اٌُجل  
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hepatitis C virus (HCV) ك٤وًٝ اُزٜبة اٌُجل اُٞثبئ٢ ٢ٍ 

HCV is a small, enveloped, positive single-stranded RNA virus that belongs to the 

Flaviviridae family, genus Hepacivirus. Analysis of viruses from plasma and from cell culture 

supernatant indicated that enveloped particles are icosahedral and 56-65 nm in diameter, while 

and the viral core is about 45 nm. 

HCV ًٝك٤و ٞٛ RNA  ٌٕ٘ـ٤و ، ٓـِق ، إ٣غبث٢ ٝاؽل روطؼذ ثٚ اَُجَ ، ٣٘ز٢ٔ إ٠ُ ػبئِخ ك٤وٍٝبد ٖٓلوح ، ع

ك٤وًٝ اُي . أّبه رؾ٤َِ اُل٤وٍٝبد ٖٓ اُجلاىٓب ٖٝٓ ٛبف صوبكخ اُق٤ِخ إ٠ُ إٔ اُغ٤َٔبد أُـِلخ ٢ٛ ػْو٤ٗٝخ اُٞعٞٙ 

 .ٗبٗٞٓزو 45ٗبٗٞٓزو ، ث٤٘ٔب اُ٘ٞاح اُل٤و٤ٍٝخ ؽٞا٢ُ  65-56طوٛب ٝه

Viral spikes on the membrane of the virion are about 6 nm  and they are formed by 

heterodimers of E1 and E2 glycoproteins and is classified into 7 genotypes.  

 ٝ E1 ٗبٗٞٓزو ٝرزٌٕٞ ٖٓ ٓوب٤٣ٌ ٓـب٣وح ُِجوٝر٤٘بد اٌَُو٣خ 6بء اُل٤و٣ٕٞ ؽٞا٢ُ ٣جِؾ ٍٛٞ اُ٘زٞءاد اُل٤و٤ٍٝخ ػ٠ِ ؿْ

E2  أٗٔبٛ ٝهاص٤خ 7ٝرٖ٘ق إ٠ُ. 

The prevalence of chronic HCV infection globally is approximately 80 to 170 million , second 

only to HBV. Chronic HCV infection is a leading cause of cirrhosis and HCC in the Western 

world, and the most common indication for liver transplantation. 

٤ِٓٞٗبً ، ٣ٝؾزَ  170إ٠ُ  ٣80جِؾ ٓؼلٍ اٗزْبه ػلٟٝ اُزٜبة اٌُجل اُل٤و٢ٍٝ أُيٖٓ ػ٠ِ َٓزٟٞ اُؼبُْ ٓب ٣ووة ٖٓ 

اٌُجل أُيٖٓ ٖٓ الأٍجبة اُوئ٤َ٤خ ُز٤ِق اٌُجل ٍٝوٛبٕ اٌُجل ك٢  أُورجخ اُضب٤ٗخ ثؼل اُزٜبة اٌُجل ث٢. رؼل ػلٟٝ اُزٜبة

اُؼبُْ اُـوث٢ ، ٢ٛٝ أًضو أُؤّواد  ٤ّٞػًب ُيهاػخ اٌُجل.

 

 

 

 

 

 

 

 

 

 

 

Hepatitis C virus (HCV)  figure show   (٣ظٜو اٌَُْ ك٤وًٝ اُزٜبة اٌُجل اُٞثبئ٢ )٢ٍ 

Hepatitis D virus (HDV)  ٞف١شٚط اٌزٙبة اٌىجذ د 

Hepatitis D virus (HDV) is an unusual, single-stranded, circular RNA virus with a number of 

similarities to certain plant viral satellites and viroids.  

كائو١ ؿ٤و ػبك١ أؽبك١ اُق٤ٜ ، ٓغ ػلك ٖٓ أٝعٚ اُزْبثٚ ٓغ ثؼ٘  RNA ٛٞ ك٤وًٝ D (HDV) ك٤وًٝ اُزٜبة اٌُجل

 .الأهٔبه اُٖ٘بػ٤خ اُل٤و٤ٍٝخ اُ٘جبر٤خ ٝأّجبٙ اُل٤وٍٝبد

This virus requires hepadna virus helper functions for propagation in hepatocytes, and is an 

important cause of acute and severe chronic liver damage in many regions of the world . 

٣زطِت ٛنا اُل٤وًٝ ٝظبئق َٓبػل ك٤وًٝ اٌُجل ٖٓ أعَ اُزٌبصو ك٢ فلا٣ب اٌُجل ، ٝٛٞ ٍجت ْٜٓ ُزِق اٌُجل اُؾبك ٝاُْل٣ل 

 .أُيٖٓ ك٢ اُؼل٣ل ٖٓ ٓ٘بٛن اُؼبُْ
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Figure show Hepatitis D virus (HDV )دٞ  ٠ٛػؼ اٌشىً ف١شٚط اٌزٙبة اٌىجذ   

Percutaneous Transmission HBV, HCV, HDV 

 ك٤وًٝ اُزٜبة اٌُجل ٢ٍ، ك٤وًٝ اُزٜبة اٌُجل ة ، ك٤وًٝ اُزٜبة اٌُجل ك١ ػٖ ٛو٣ن اُغِل

The transmission of HBV, HCV, and HDV is human to human, via percutaneous, sexual, or 

vertical transmission. 

اٌُجل ك١  ٣٘زوَ ٖٓ إَٗبٕ إ٠ُ إَٗبٕ ، ػٖ ٛو٣ن  اٗزوبٍ ك٤وًٝ اُزٜبة اٌُجل ٢ٍ، ك٤وًٝ اُزٜبة اٌُجل ة ، ك٤وًٝ اُزٜبة

 .اُغِل أٝ اُغ٢َ٘ أٝ اُؼٔٞك١

There are no known animal or environmental reservoirs of the virus.  

 .لا رٞعل َٓزٞكػبد ؽ٤ٞا٤ٗخ أٝ ث٤ئ٤خ ٓؼوٝكخ ُِل٤وًٝ

The introduction of the HBV vaccine has had a dramatic impact on the reported incidence of 

acute hepatitis B (AHB). 

 (AHB) اُؾبك B رأص٤و ًج٤و ػ٠ِ ٓؼلٍ الإٕبثخ ثبُزٜبة اٌُجل HBV ًبٕ لإكفبٍ ُوبػ

 

Prevention of HBV, HCV, HDV 

 اُٞهب٣خ ٖٓ اُزٜبة اٌُجل ك٤وًٝ اُزٜبة اٌُجل ٢ٍ، ك٤وًٝ اُزٜبة اٌُجل ة ، ك٤وًٝ اُزٜبة اٌُجل ك١

Control of HDV infection can be achieved by targeting and limiting HBV infections. HBV 

vaccination is therefore recommended to avoid HBV-HDV coinfection. 

ٝاُؾل ٜٓ٘ب. ُنُي  B ٣ٌٖٔ ا٤َُطوح ػ٠ِ ػلٟٝ ك٤وًٝ اُزٜبة اٌُجل ك١ ٖٓ فلاٍ اٍزٜلاف ػلٟٝ ك٤وًٝ اُزٜبة اٌُجل

 . ك٤وًٝ اُزٜبة اٌُجل ك١-ة ُزغ٘ت اُؼلٟٝ أُواكوخ ُـ ك٤وًٝ اُزٜبة اٌُجل  B ٠ٕٞ٣ ثبُزطؼ٤ْ ٙل اُزٜبة اٌُجل

There is no effective measure to prevent HDV infection of chronic HBV carriers, and 

prevention of HBV-HDV superinfection can only be achieved through education to reduce 

risk behaviors. 

أُيٖٓ ، ٝلا ٣ٌٖٔ  B ٖٓ ؽب٢ِٓ ك٤وًٝ اُزٜبة اٌُجل (HDV) زٜبة اٌُجللا ٣ٞعل رلث٤و كؼبٍ ُِٞهب٣خ ٖٓ ػلٟٝ ك٤وًٝ اُ

 .إلا ٖٓ فلاٍ اُزضو٤ق ُِؾل ٖٓ ا٤ًَُِٞبد أُؾلٞكخ ثبُٔقبٛو HBV-HDV رؾو٤ن اُٞهب٣خ ٖٓ ػلٟٝ

 

Hepatitis A virus (HAV) ٟف١شٚط اٌزٙبة اٌىجذ اٌٛثبئ 

Hepatitis A virus (HAV), classified as hepatovirus, is a small, unenveloped symmetrical RNA 

virus which shares many of the characteristics of the picornavirus family, and is the cause of 

infectious or epidemic hepatitis transmitted by the fecal-oral route. 

ٕـ٤و ؿ٤و ٓـِق ٓزٔبصَ ٣ْزوى  RNA ، أُٖ٘ق ػ٠ِ أٗٚ ك٤وًٝ ًجل ، ٛٞ ك٤وًٝ A (HAV) ك٤وًٝ اُزٜبة اٌُجل

ك٢ اُؼل٣ل ٖٓ فٖبئٔ ػبئِخ اُل٤وًٝ اُج٤ٌٞهٗب١ٝ ، ٝٛٞ ٍجت اُزٜبة اٌُجل اُٞثبئ٢ أٝ أُؼل١ اُن١ ٣٘زوَ ػٖ ٛو٣ن 

 .اُجواى اُل١ٞٔ

 
 
 
 
  

Fig. show HAV structure  ًاٌشىً. رظٙش ١٘ى  
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hepatitis E virus HEV ك٤وًٝ اُزٜبة اٌُجل اُٞثبئ٢ ا١ 

HEV is a small, non-enveloped virus with a 7.2 kb, positive-sense RNA genome Previously 

classified in the Caliciviridae family, HEV has now been classified into the Hepeviridae 

family (genus Orthohepevirus). 

HEV ٤و ٓـِق ثغ٤ّ٘ٞٛٞ ك٤وًٝ ٕـ٤و ؿ RNA  ٤ًِٞثب٣ذ ، ًبٕ ٖٓ٘لبً ٍبثوبً ك٢ ػبئِخ ك٤وٍٝبد  7.2إ٣غبث٢ أُؼ٠٘

 .( عٌ٘ أٝهص٤ٛٞجل٤وًٝ) Hepeviridae ا٥ٕ ك٢ ػبئِخ HEV ًأ٤ٍخ ، ٝهل رْ ر٤ٖ٘ق

Hepatitis E virus (HEV), the most recently discovered hepatitis virus, causes an acute HAV-

like illness  The first epidemic outbreak recorded was in 1955 . 

٣زَجت ك٤وًٝ اُزٜبة اٌُجل اُٞثبئ٢ )ٛـ( ، ٝٛٞ أؽلس ك٤وًٝ رْ اًزْبكٚ ك٢ ٓغبٍ اُزٜبة اٌُجل ، ك٢ ؽلٝس ٓوٗ ّج٤ٚ 

 .1955ثل٤وًٝ اُزٜبة اٌُجل اُٞثبئ٢.ًبٕ أٍٝ اٗزْبه ٝثبئ٢ رْ رَغ٤ِٚ ك٢ ػبّ 

from a water-borne source. It had an impressively high mortality, particularly in pregnant 

women in whom rates of acute liver failure were reported as high as 30%. 

ٖٓ ٖٓله ٓبئ٢. ًبٕ ٓؼلٍ اُٞك٤بد ٓورلؼبً ثٌَْ ٓض٤و ُلإػغبة ، فبٕخ ػ٘ل اَُ٘بء اُؾٞآَ اُِٞار٢ رْ الإثلاؽ ػٖ 

 .٪ 30َ ًجل١ ؽبك رَٖ إ٠ُ ٓؼللاد كْ

 In 1983, Russian virologist Mikhail Balayan confirmed the existence of a non-A, non-B 

hepatitis transmitted via the fecal-oral route, by ingesting infected stool extracts and 

developing an acute hepatitis himself.  

اُن١ ٣٘زوَ ػٖ ٛو٣ن  B ، ؿ٤و A ًل ػبُْ اُل٤وٍٝبد اُو٢ٍٝ ٤ٓقبئ٤َ ثب٤ُبٕ ٝعٞك اُزٜبة اٌُجل ؿ٤و، أ 1983ك٢ ػبّ 

 .اُجواى اُل١ٞٔ ، ػٖ ٛو٣ن ر٘بٍٝ َٓزقِٖبد اُجواى أُٖبثخ ثبُؼلٟٝ ٝرطٞه اُزٜبة اٌُجل اُؾبك ث٘لَٚ

 

 
Fig. show HAV structure رظٙش ١٘ىً   

Transmission of HEV and HAV اٗزوبٍ اُزٜبة اٌُجل أ ٝ ُزٜبة اٌُجل ا١ 

They transmitted by Person-to-person transmission via the fecal-oral route is the primary 

means of HAV and HEV transmission.  

 .HAV ٝ HEV ٗزوبٍر٘زوَ ػٖ ٛو٣ن الاٗزوبٍ ٖٓ ّقٔ ٥فو ػجو اُطو٣ن اُجواى١ اُل١ٞٔ ٛٞ ا٤ٍُِٞخ الأٍب٤ٍخ لا

Transmission occurs most frequently among close contacts in households, and can be 

transmitted following ingestion of fecally contaminated water or food 

 ّ أٝ ٓبء ِٓٞس ثبُجواى٣ؾلس اٗزوبٍ اُؼلٟٝ ثٌَْ ٓزٌوه ث٤ٖ أُقبُط٤ٖ ك٢ أُ٘بىٍ ، ٣ٌٖٝٔ إٔ ٣٘زوَ ثؼل ر٘بٍٝ ٛؼب

 

HEV and HAV  prevention  ٖٓ اُٞهب٣خ 

-Always wash your hands thoroughly after  you come in contact with an infected person's 

blood, stools, or other bodily fluid. 

ب ثؼل ٓلآَخ كّ اُْقٔ أُٖبة أٝ ثواىٙ أٝ أ١ ٍٞائَ  ًٔ  .عَل٣خ أفوٟاؿََ ٣ل٣ي ع٤لاً كائ

-Avoid unclean food and water. ٖرغ٘ت اُطؼبّ ٝأُبء ؿ٤و اُ٘ظ٤ل٤. 
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The virus may spread quickly through day care centers and other places where people are in 

close contact. To prevent outbreaks, wash hands well before and after each diaper change, 

before serving food, and after using the restroom. 

جو ٓواًي اُوػب٣خ اُٜ٘به٣خ ٝؿ٤وٛب ٖٓ الأٓبًٖ اُز٢ ٣ٌٕٞ ك٤ٜب الأّقبٓ ػ٠ِ ارٖبٍ ٝص٤ن. هل ٣٘زْو اُل٤وًٝ ثَوػخ ػ

 .ُٔ٘غ رل٢ْ أُوٗ ، اؿََ ٣ل٣ي ع٤لاً هجَ ًَ رـ٤٤و ُِؾلبٙبد ٝثؼلٛب ٝهجَ رول٣ْ اُطؼبّ ٝثؼل اٍزقلاّ اُؾٔبّ

-Avoid raw shellfish. رغ٘ت أُؾبه ا٢ُ٘ء. 

-Beware of sliced fruit that may have been washed in contaminated water. Travelers should 

peel all fresh fruits and vegetables themselves. 

اؽنه ٖٓ ّوائؼ اُلبًٜخ اُز٢ هل رٌٕٞ هل ؿَِذ ك٢ ٓبء ِٓٞس. ٣غت ػ٠ِ أَُبكو٣ٖ رو٤ْو ع٤ٔغ اُلٞاًٚ ٝاُقٚوٝاد 

 .اُطبىعخ ثأٗلَْٜ

-Do not buy food from street vendors. ٖلا رْزو١ اُطؼبّ ٖٓ اُجبػخ اُغبئ٤ِ. 

-Use only carbonated bottled water for brushing teeth and drinking in areas where the water 

may be unsafe. (Remember that ice cubes can carry infection.) 

اٍزقلّ ا٤ُٔبٙ اُـبى٣خ أُؼجأح كوٜ ُـ٤ََ الأٍ٘بٕ ّٝوثٜب ك٢ أُ٘بٛن اُز٢ هل رٌٕٞ ك٤ٜب ا٤ُٔبٙ ؿ٤و آٓ٘خ. )رنًو إٔ ٌٓؼجبد 

 .(اُضِظ ٣ٌٖٔ إٔ رؾَٔ اُؼلٟٝ

-If no water is available, boiling water is the best method for eliminating hepatitis A. Bringing 

the water to a full boil for at least 1 minute generally makes it safe to drink. 

ك٢ ؽبُخ ػلّ رٞكو أُبء ، كئٕ ؿ٢ِ أُبء ٛٞ أكَٚ ٛو٣وخ ُِوٚبء ػ٠ِ اُزٜبة اٌُجل أ. إٕ ؿ٢ِ أُبء ثبٌُبَٓ ُٔلح كه٤وخ ػ٠ِ 

 .الأهَ ٣غؼِٚ آٓ٘بً ُِْوة

-Heated food should be hot to the touch and eaten right away. 

 .٣غت إٔ ٣ٌٕٞ اُطؼبّ أَُقٖ ٍبف٘بً ػ٘ل َُٔٚ ٝإٔ ٣ؤًَ ػ٠ِ اُلٞه

 

Lecture 43 ٖاٌّؾبػشح اٌؼبشش 

Coronaviruses ف١شٚعبد وٛسٚٔب 

Coronaviruses (CoVs) are important pathogens for human and vertebrates. 

 .ِٓ ِغججبد الأِشاع اٌّّٙخ ٌلإٔغبْ ٚاٌفمبس٠بد (CoVs) رؼذ ف١شٚعبد وٛسٚٔب

They can infect respiratory, gastrointestinal, hepatic, and central nervous system of 

human, livestock, birds, bat, mouse, and many other wild animals 

٠ّىٓ أْ رظ١ت اٌغٙبص اٌزٕفغٟ ٚاٌغٙبص اٌٙؼّٟ ٚاٌىجذ ٚاٌغٙبص اٌؼظجٟ اٌّشوضٞ ٌلإٔغبْ ٚاٌّبش١خ ٚاٌط١ٛس 

 ٚاٌخفبف١ش ٚاٌفأس ٚاٌؼذ٠ذ ِٓ اٌؾ١ٛأبد اٌجش٠خ الأخشٜ

human coronaviruses types أٗٞاع ك٤وٍٝبد ًٞهٝٗب اُجْو٣خ 
-SARS-CoV (the beta coronavirus that causes severe acute respiratory syndrome, or SARS)  

in southern China in 2002/2003. 

أُزلاىٓخ اُز٘ل٤َخ اُؾبكح اُٞف٤ٔخ )ك٤وًٝ ًٞهٝٗب ث٤زب أَُجت ُٔزلاىٓخ اُغٜبى اُز٘ل٢َ اُؾبكح اُٞف٤ٔخ أٝ اَُبهً( ك٢ 

 .2002/2003ع٘ٞة ا٤ُٖٖ ػبّ 

-human coronaviruses MERS-CoV (the beta coronavirus that causes Middle East Respiratory 

Syndrome, or MERS) in the Arabian Peninsula in 2012 with even higher mortality 

approaching 40%. 

ك٤وٍٝبد ًٞهٝٗب اُجْو٣خ ك٤وًٝ ًٞهٝٗب اُْوم الأٍٜٝ )ك٤وًٝ ًٞهٝٗب ث٤زب اُن١ ٣َجت ٓزلاىٓخ اُْوم الأٍٜٝ 

 .٪40أػ٠ِ ٣وزوة ٖٓ ٓغ ٓؼلٍ ٝك٤بد  2012اُز٘ل٤َخ أٝ ك٤وًٝ ًٞهٝٗب اُْوم الأٍٜٝ( ك٢ ّجٚ اُغي٣وح اُؼوث٤خ ك٢ ػبّ 

-SARS-CoV-2 (the novel coronavirus that causes coronavirus disease 2019, or COVID-19) 

outbreak. 

 .(، أٝ ك٤وًٝ ًٞهٝٗب 2019رل٢ْ ك٤وًٝ ًٞهٝٗب  )ك٤وًٝ ًٞهٝٗب اُغل٣ل أَُجت ُٔوٗ ك٤وًٝ ًٞهٝٗب 

coronaviruses manifest rapid adaptation to new host receptors with the ability to overcome 

interspecies barrier.  

 .رظٜو ك٤وٍٝبد ًٞهٝٗب ر٤ٌلبً ٍو٣ؼبً ٓغ َٓزوجلاد ا٤ُٚٔق اُغل٣ل ٓغ اُولهح ػ٠ِ اُزـِت ػ٠ِ ؽبعي ث٤ٖ الأٗٞاع
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general structure of human coronavirus ٞا١ٌٙىً اٌؼبَ ٌف١شٚط وٛسٚٔب اٌجشش 

Coronaviruses belongs to the subfamily Coronavirinae in the family of Coronaviridae and the 

subfamily contains four genera:  

ر٘ز٢ٔ ك٤وٍٝبد ًٞهٝٗب إ٠ُ اُل٤ِٖخ اُلوػ٤خ ك٤وًٝ ًٞهٝٗب ك٢ ػبئِخ ك٤وًٝ ًٞهٝٗب ٝرؾز١ٞ اُل٤ِٖخ اُلوػ٤خ ػ٠ِ 

 :أهثؼخ أع٘بً

Alphacoronavirus, Betacoronavirus, Gammacoronavirus, and Deltacoronavirus. The genome 

of CoVs (27–32 kb) is a single stranded positive-sense RNA (+ssRNA) which is larger than 

any other RNA viruses.  

 CoVs (27-32 ّك٤وًٝ اٌُٞهٝٗب أُلب ، ك٤وًٝ ث٤زبًٞهٝٗب ، ك٤وًٝ ؿبٓبًٞهٝٗب ، ٝك٤وًٝ كُزبًٞهٝٗبك٤وًٝ. ع٤٘ٞ

 .RNA ٝٛٞ أًجو ٖٓ أ١ ك٤وٍٝبد أفوٟ ٖٓ ك٤وٍٝبد (ssRNA +) ٝاؽل ٓٞعت اُؾٌ RNA ٤ًِٞ ثب٣ذ( ػجبهح ػٖ

The nucleocapsid protein (N) formed the capsid outside the genome and the genome is further 

packed by an envelope which is associated with three structural proteins: membrane protein 

(M), spike protein (S), and envelope protein (E) . 

ب ثٞاٍطخ ؿلاف ٓورجٜ ثضلاصخ  (N)  ٌَّ اُجوٝر٤ٖ ٤ًًِٞٗٞبث٤َلاد ًٚ اُول٤ٖخ فبهط اُغ٤ّ٘ٞ ٣ٝزْ رؼجئخ اُغ٤ّ٘ٞ أ٣

 .(E) لاف، ٝثوٝر٤ٖ اُـ (S) ، ثوٝر٤ٖ ٍجب٣ي (M) ثوٝر٤٘بد ٤ٌِ٤ٛخ: ثوٝر٤ٖ اُـْبء

 
Classification of coronaviruses رظ١ٕف ف١شٚعبد وٛسٚٔب  

 
 
Transmission of Coronavirusesأزمبي ف١شٚعبد وٛسٚٔب  
SARS-CoV in human is thought to arise from bat SARSr-CoV, with palm civets being 

intermediate hosts. Direct transmission routes from bats to humans have also been postulated. 

MERS-CoV, on the other hand, is thought to be transmitted to humans from infected 

dromedary camels (Camelus dromedarius).  

، ٓغ ًٕٞ اُيثبك اُ٘ق٤َ ٤ٚٓلبً ٤ٍٝطًب. ًٔب رْ  SARSr-CoV ك٢ الإَٗبٕ ٣ْ٘أ ٖٓ SARS-CoV ٣ؼُزول إٔ ك٤وًٝ

٣٘زوَ إ٠ُ اُجْو ٖٓ  MERS-CoV ؼزول إٔاكزواٗ ٛوم اٗزوبٍ ٓجبّوح ٖٓ اُقلبك٤ِ إ٠ُ اُجْو. ٖٓ ٗبؽ٤خ أفوٟ ، ٣ُ 

 .(Camelus dromedarius) اُغٔبٍ اُؼوث٢ أُٖبثخ

Interspecies transmission from zoonotic sources can occur by viral spillover events during 

direct or indirect contact between humans and reservoir hosts. As a result of expanding human 

activity and climate change, previously geographically restricted viruses and their reservoir or 

intermediate hosts are continuously driven to new ecological niche with potential close human 

contact.  

٤ٞا٤ٗخ أُٖله ػٖ ٛو٣ن أؽلاس اٗزْبه اُل٤وًٝ أص٘بء الارٖبٍ أُجبّو ٣ٌٖٔ إٔ ٣ؾلس الاٗزوبٍ ث٤ٖ الأٗٞاع ٖٓ ٖٓبكه ؽ

أٝ ؿ٤و أُجبّو ث٤ٖ اُجْو ٤ٚٓٝل٢ أَُزٞكػبد. ٗز٤غخ ُزٍٞغ اُْ٘بٛ اُجْو١ ٝرـ٤و أُ٘بؿ ، ٣زْ ككغ اُل٤وٍٝبد أُو٤لح 

 .اد ارٖبٍ ثْو١ ٝص٤ن ٓؾزَٔعـواك٤بً ٍبثوبً َٝٓزٞكػبرٜب أٝ ٤ٚٓلبرٜب ا٤ٍُٞطخ ثبٍزٔواه إ٠ُ ٌٓبٗخ ث٤ئ٤خ عل٣لح م

The outbreaks of the severe acute respiratory syndrome (SARS) in 2002/2003 and the Middle 

East respiratory syndrome (MERS) in 2012 have demonstrated the possibility of animal‐to‐

human and human‐to‐human transmission of newly emerging CoVs. 

ك٢  (MERS) ٝٓزلاىٓخ اُْوم الأٍٜٝ اُز٘ل٤َخ 2002/2003أظٜو رل٢ْ أُزلاىٓخ اُز٘ل٤َخ اُؾبكح اُٞف٤ٔخ )ٍبهً( ك٢ 

 .إٌٓب٤ٗخ اٗزوبٍ اُل٤وٍٝبد ٖٓ اُؾ٤ٞاٗبد إ٠ُ الإَٗبٕ ٖٝٓ الإَٗبٕ إ٠ُ الإَٗبٕ ُِل٤وٍٝبد اُ٘بّئخ ؽل٣ضبً 2012ػبّ 
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COVID -19 وٛف١ذ 

Several clusters of pneumonia cases of unknown causes were reported in Wuhan city, Hubei 

province, China, in December 2019. By epidemiological investigations, most of these patients 

were related to the Huanan Seafood Wholesale Market.  

الإثلاؽ ػٖ ػلح ٓغٔٞػبد ٖٓ ؽبلاد الاُزٜبة اُوئ١ٞ لأٍجبة ؿ٤و ٓؼوٝكخ ك٢ ٓل٣٘خ ٝٝٛبٕ ، ٓوبٛؼخ ٛٞث٢ ، ا٤ُٖٖ  رْ

. ٖٓ فلاٍ اُزؾو٤وبد اُٞثبئ٤خ ، ًبٕ ٓؼظْ ٛؤلاء أُو٠ٙ ٓورجط٤ٖ ثَٞم ٛٞاٗبٕ ُِٔأًٞلاد اُجؾو٣خ 2019، ك٢ ك٣َٔجو 

 .ثبُغِٔخ

The causative agent of this pneumonia was confirmed as the severe acute respiratory 

syndrome coronavirus-2 (SARS-CoV-2), previously named 2019 novel coronavirus (2019-

nCoV), and the diseases was termed coronavirus disease-2019 (COVID-19).  

)أُزلاىٓخ  2ٓزلاىٓخ اُغٜبى اُز٘ل٢َ اُؾبكح اُٞف٤ٔخ ك٤وًٝ ًٞهٝٗب  رْ رأ٤ًل اُؼبَٓ أَُجت ُٜنا الاُزٜبة اُوئ١ٞ ػ٠ِ أٗٚ

ك٤وًٝ ًٞهٝٗب ( -2019) 2019ك٤وًٝ ًٞهٝٗب( ، ٝاُن١ ًبٕ ٠َُٔ٣ ٍبثوبً ك٤وًٝ ًٞهٝٗب اُغل٣ل -اُز٘ل٤َخ اُؾبكح اُٞف٤ٔخ

 . (COVID-19) 2019-، ٝأِٛن ػ٠ِ الأٓواٗ اٍْ ٓوٗ ك٤وًٝ ًٞهٝٗب 

Based on phylogenetic analysis, SARS-CoV-2 forms a distinct lineage with Bat-SARS-like 

coronaviruses that belong to the order Nidovirales family Coronaviridae genus 

Betacoronavirus SARS-CoV-2 shares 96.3%, 89%, and 82% nucleotide similarity with bat 

CoV RaTG13, SARS-like CoV ZXC21, and SARS-CoV, respectively, which confirms its 

zoonotic origin . 

ٝاُز٢  Bat-SARS ٍلاُخ ٤ٔٓيح ٓغ ك٤وٍٝبد ًٞهٝٗب ّج٤ٜخ ثـ SARS-CoV-2 اٍز٘بكاً إ٠ُ اُزؾ٤َِ اُٞهاص٢ ، ٣ٌَْ

٪ ٝ 89٪ ٝ ٢96.3 رْزوى ك SARS-CoV-2 ر٘ز٢ٔ إ٠ُ ػبئِخ ك٤وٍٝبد ػ٤ْخ ك٤وٍٝبد ربع٤خ عٌ٘ ك٤وًٝ ًٞهٝٗب ث٤زب

، ػ٠ِ اُزٞا٢ُ  SARS-CoV اُْج٤ٚ ثبَُبهً ٝ CoV RaTG13 ٝ CoV ZXC21 ٪ رْبثٚ ٤ًِٞ٤ٗٞر٤ل ٓغ اُقلبك82ِ٤

 .، ٓٔب ٣ؤًل إِٔٚ اُؾ٤ٞا٢ٗ

SARS-CoV-2 has a diameter of 60 nm to 140 nm and distinctive spikes, ranging from 9 nm to 

12 nm, giving the virions the appearance of a solar corona.  

ٗبٗٞٓزو ،  12ٗبٗٞٓزو إ٠ُ  9ٗبٗٞٓزو َٝٓب٤ٓو ٤ٔٓيح ، رزواٝػ ٖٓ  140ٗبٗٞٓزو إ٠ُ  SARS-CoV-2  ٖٓ60 ٣جِؾ هطو

 .ٓٔب ٣ؼط٢ اُل٤وٍٝبد ٓظٜو الإ٤ًَِ ا٢َُْٔ

Through genetic recombination and variation, coronaviruses can adapt to and infect new 

hosts. Bats are thought to be a natural reservoir for SARS-CoV-2. 

ٖٓ فلاٍ إػبكح اُزو٤ًت ٝاُزجب٣ٖ اُغ٢٘٤ ، ٣ٌٖٔ ُل٤وٍٝبد ًٞهٝٗب اُز٤ٌق ٝإٕبثخ ٤ٚٓل٤ٖ علك. ٣ؼُزول إٔ اُقلبك٤ِ فيإ 

 .SARS-CoV-2 ٛج٤ؼ٢ ُـ
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Symptoms of COVID-19 أػشاع ِشع وٛف١ذ 

-fever (up to 90% of patients)  أُو90٠ٙؽ٠ٔ )ؽز٠ ٖٓ ٪ ) 

- dry cough (60%-86%) ( 86-٪ 60ٍؼبٍ عبف٪ ) 

- shortness of breath (53%-80%) ( ٌ80-٪ ٤ٙ53ن اُز٘ل٪ ) 

- fatigue (38%) ( 38اُزؼت٪ ) 

- nausea/vomiting or diarrhea (15%-39%),  ( ٍ39 -٪ 15ؿض٤بٕ / ه٢ء أٝ إٍٜب٪ ). 

- myalgia (15%-44%). ٪44-٪ 15أُْ ػ٢ِٚ ) ). 

Patients can also present with non classical symptoms, such as isolated gastrointestinal 

symptoms. 

ب إٔ ٣ظٜوٝا ثأػواٗ ؿ٤و ًلا٤ٌ٤ٍخ ، ٓضَ أػواٗ ٓؼل٣خ ٓؼ٣ٞخ ٓؼيُٝخ ًٚ  .٣ٌٖٔ ُِٔو٠ٙ أ٣

 -Olfactory and/or gustatory dysfunctions have been reported in 64% to 80% of patients. 

 .٪ ٖٓ أُو80٠ٙ٪ إ٠ُ 64رْ الإثلاؽ ػٖ افزلالاد ك٢ أُٖ٘ؼ٤خ ٝ / أٝ اُنٝه٤خ ُلٟ  

- Anosmia may be the sole presenting symptom in approximately 3% of patients.  

 ٖ أُو٠ٙ٪ 3ٓهل ٣ٌٕٞ كولإ اُْْ ٛٞ اُؼوٗ اُٞؽ٤ل ك٢ ؽٞا٢ُ 

 

Diagnosis of COVID-19 رشخ١ض ِشع وٛف١ذ 

-real-time reverse transcriptase-polymerase chain reaction (RT-PCR) assay 

 ٓوب٣َخ رلبػَ اُج٤ٔ٤ُٞواى أُزَََِ اُؼ٢ٌَ ُِٞهذ اُؾو٤و٢

- high-throughput genome sequencing رَََِ اُغ٤ّ٘ٞ ػب٢ُ الإٗزبع٤خ 

- serological evaluation of anti-viral immunoglobulin M (IgM) and G (IgG) antibodies. 

 .أُٚبكح ُِل٤وٍٝبد M (IgM) ٝ G (IgG) اُزو٤٤ْ ا٢ُِٖٔ ُلأعَبّ أُٚبكح ُِـِٞث٤ُٖٞ أُ٘بػ٢

-The lung X-ray (CXR) generally shows bilateral infiltrations but may be normal in the early 

phase of the disease.  

ب رَِلًا ص٘بئ٤بً ٌُٖٝ هل ٣ٌٕٞ ٛج٤ؼ٤بً ك٢ أُوؽِخ أُجٌوح ٖٓ أُوٗ (CXR) رظٜو الأّؼخ ا٤٘٤َُخ ُِوئخ ًٓ  .ػٔٞ

-The chest CT scan. كؾٔ اُٖله ثبلأّؼخ أُوطؼ٤خ. 

 

Transmission of COVID-19 ٟأزمبي وٛف- 
Transmission of SARS-CoV-2 Infection Epidemiologic data suggest that droplets expelled 

during face-to face exposure during talking, coughing, or sneezing is the most common mode 

of transmission.  

ب ُٞعٚ أص٘بء  ر٤ْو اُج٤بٗبد اُٞثبئ٤خ إ٠ُ إٔ اُوطواد SARS-CoV-2 اٗزوبٍ ػلٟٝ ًٜ اُز٢ ٣زْ ٛوكٛب أص٘بء اُزؼوٗ ٝع

 .اُزؾلس أٝ اَُؼبٍ أٝ اُؼطٌ ٢ٛ اُطو٣وخ الأًضو ٤ّٞػًب ُلاٗزوبٍ

Prolonged exposure to an infected person (being within 6 feet for at least 15 minutes) and 

briefer exposures to individuals who are symptomatic (eg, coughing) are associated with 

higher risk for transmission, while brief exposures to asymptomatic contacts are less likely to 

result in transmission.  

ٖ كه٤وخ ػ٠ِ الأهَ( ٝاُزؼوٗ الأهٖو ُلأكواك اُن٣ 15أهلاّ ُٔلح  ٣6ورجٜ اُزؼوٗ ُلزواد ٣ِٞٛخ ُْقٔ ٖٓبة )ػ٠ِ ثؼل 

رظٜو ػ٤ِْٜ الأػواٗ )ٓضَ اَُؼبٍ( ثٔقبٛو أػ٠ِ لاٗزوبٍ اُؼلٟٝ ، ك٢ ؽ٤ٖ إٔ اُزؼوٗ ُلزوح ٝع٤يح ُغٜبد الارٖبٍ 

 .ثلٕٝ أػواٗ أهَ اؽزٔبلا ُِزَجت ك٢ اٗزوبٍ

Contact surface spread (touching a surface with virus on it) is another possible mode of 

transmission. Transmission may also occur via aerosols (smaller droplets that remain 

suspended in air), but it is unclear if this is a significant source of infection in humans outside 

of a laboratory setting. 

ب ػٖ ٛو٣ن اُٜجبء ٣ؼل اٗزْبه ٍطؼ اُزلآٌ )ٌُٔ ٍطؼ ثٚ ك٤وًٝ( ٛو٣وخ أفوٟ ٓؾزِٔخ ُلاٗزو ًٚ بٍ. هل ٣ؾلس الاٗزوبٍ أ٣

ب ُِؼلٟٝ ُلٟ اُجْو  ًٔ اُغ١ٞ )هطواد إٔـو رظَ ٓؼِوخ ك٢ اُٜٞاء( ، ٌُٖٝ ٖٓ ؿ٤و اُٞاٙؼ ٓب إما ًبٕ ٛنا ٖٓلهًا ٜٓ

 .فبهط ث٤ئخ أُقزجو
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Prevention of COVID-19 اٌٛلب٠خ ِٓ وٛف١ذ 

-Practice social distancing -ٓٔبهٍخ اُزجبػل الاعزٔبػ٢ 

- Wash your hands اؿََ ٣ل٣ي 

- Wear a mask اُجٌ ه٘بػب 

- Restrict your travel رو٤٤ل ٍلوى 

- watch your symptoms اٗزجٚ لأػواٙي 

 

Treatment of COVID-19  ػلاط وٛف١ذ 

 Note: According to the recommendation guideline the specialist doctor depend on  the 

patient's condition in treatment determination 

 ِؾٞظخ: ٝكوبً لإهّبكاد اُز٤ٕٞبد ، ٣ؼزٔل اُطج٤ت أُقزٔ ػ٠ِ ؽبُخ أُو٣٘ ك٢ رؾل٣ل اُؼلاطٓ

Treatment may be:  هل ٣ٌٕٞ اُؼلاط 

Plasma and antibodies obtained from- the convalescent patients have been proposed for use in 

treatment. 

 .بّ أُٚبكح اُز٢ رْ اُؾٍٖٞ ػ٤ِٜب ٖٓ ٓو٠ٙ اُ٘وبٛخ ك٢ اُؼلاطرْ اهزواػ اٍزقلاّ اُجلاىٓب ٝالأعَ

- Remdesivir  س٠ّذ٠غف١ش 

is a nucleotide pro drug of an adenosine analog. It binds to the viral RNA-dependent RNA 

polymerase and inhibits viral replication by terminating RNA transcription prematurely,(aged 

≥12 years and weighing ≥40 kg) 

ٛٞ كٝاء ٓؤ٣ل ٤ًِٞ٤ُِ٘ٞر٤لاد ٖٓ ٗظ٤و الأك٣٘ٞى٣ٖ. ٣ورجٜ ثج٤ٔ٤ُٞواى اُؾٔ٘ ا١ُٝٞ٘ اُو٣ج٢ اُل٤و٢ٍٝ أُؼزٔل ػ٠ِ 

 12اُؾٔ٘ ا١ُٝٞ٘ اُو٣ج٢ ٣ٝٔ٘غ اُزٌبصو اُل٤و٢ٍٝ ػٖ ٛو٣ن إٜٗبء َٗـ اُؾٔ٘ ا١ُٝٞ٘ اُو٣ج٢ هجَ الأٝإ )ثؼٔو أهَ ٖٓ 

ب ٣ٝيٕ أهَ ٖٓ ػب  (ًغْ 40ًٓ

 

vaccines اُِوبؽبد 
The Pfizer-BioNTech, Moderna, AstraZeneca and Janssen (Johnson & Johnson) vaccines are 

all authorized for use in Canada.  

ٓوفٖخ ُلاٍزقلاّ ك٢  Janssen (Johnson & Johnson) بؽبد ُوبػ ث٤ٞٗزي، كب٣يه ٝ ٓٞك٣وٗبٝ أٍزواى٤٘٣ٌب ٝع٤ٔغ ُو

 .ً٘لا

You will be offered an mRNA vaccine (Pfizer and Moderna) o If you are age 12-29, getting 

the Pfizer vaccine is preferentially recommended.  

، ٠ٕٞ٣ ثبُؾٍٖٞ ػ٠ِ  29-12إما ًبٕ ػٔوى  o وبػ اُؾٔ٘ ا١ُٝٞ٘ اُو٣ج٢ أُوٍبٍ)كب٣يه ٝ ٓٞك٣وٗب٤ٍؼُوٗ ػ٤ِي ُ

 . ُوبػ كب٣يه

 


