
 

 

 

 

Cairo University 

Faculty of Veterinary Medicine 

Department of Virology  

 

Molecular epidemiological investigation of animal 

hepaciviruses in Egypt 

 Thesis presented by 

Ayah Muhammed M.M. Hasan 
 (B.V.Sc., 2011) 

Fac. Vet. Med. Cairo University 

For the degree of M. V. Sc. 

 (Virology)  

  

Under The Supervision of 

 

Prof. Dr. Ausama A. A. Yousif Attia 

Professor of Virology 

Faculty of Veterinary Medicine 

Cairo University 

 
Prof. Dr. Mohamed Galal Aggour 

Chief researcher, Former director 

Animal Health Research Institute 

2018 





o~WI~~ 

6!ni~~?-l l!J ............. 

This is to approve that Thesis presented by 

Ayah Muhammed M.M.Hasan 
For the degree ofMV.Sc. (Virology) has been approved by the examining 
committee 

<Prof CJJr. ~oliametf Saetf ~oliametf 'Ef-Sfzafzidy r1 . S . f/, -J km htJ 
Professor and Chairman ofVirolog) Dept. 
Faculty of Veterinary Medicine 
Seuz canal Universit) 

CFrof. (J)r- :M.oliamed }I6d P.{-Jfamid S liafa6y 
Professor of Virology 
Faculty ofVeterinary Medicine 
Cairo University 

CFroj (J)r. :M.oliamed qafal }Iggour 
Chief researcher, Former director 
Animal Health Research Institute 
Dokki -Giza (Supervisor) 

CFroj (J)r. }Iusama}I6dP.f-1qzouf }I6ffP.{- :M.oneim "fousif 
Professor of Virology 
Faculty of Veterinary Medicine 
Cairo University (Supervisor) 

112 I I :..s~yll y. )' 
35725240 \j 

2018 

..)-<"-" _:; _>.;.,jl - ..S _;4.JI yhll ~ : ,jl ~I 
3571305 -375 10309 : · · . ·· 





 

 

 

 

Cairo University 

Faculty of Veterinary Medicine 

Department of Virology 

  

 

 

 

Supervision sheet 

 

Prof. Dr. Ausama A. A. Yousif Attia 
Professor of Virology 

Faculty of Veterinary Medicine 

Cairo University 

 

Prof. Dr. Mohamed Galal Aggour 

Chief researcher, former director 

Animal Health Research Institute 

 

 

 

 

 

2018 





                                                                               
 

Cairo University 

Faculty of Veterinary Medicine 

Department of Virology 

Ayah  Muhammed Muhammed Muhammed Hasan Name 

26-6-1989 Date of birth 

Giza- Egypt Place of birth 

Egyptian Nationality 

Master of Veterinary Medical Science Degree 

Virology Specification 

Molecular epidemiological investigation of animal 

hepaciviruses in Egypt 

Title 

1- Prof. Dr. Ausama A.A. Yousif Attia 

Professor of Virology, Faculty of Veterinary 

Medicine, Cairo University 

2- Prof. Dr. Mohamed Galal Aggour 

Chief researcher, Former director of Animal 

Health Research Institute. 

Supervisors 

 

Abstract 

Equine hepacivirus (EqHV) is one of the non-primate hepaciviruses 

recently discovered in the Americas, Europe and Asia. It is a 

hepatotropic member of the genus hepacivirus of Flaviviridae. They 

are close relatives of hepatitis C virus (HCV). Information on EqHV 

epidemiology, pathogenesis and genetic diversity is limited. 

Information regarding prevalence and distribution of NPHV in 

Egyptian equids does not exist. NS3-specific RT-PCR was used to 

investigate whether EqHV RNA was present in 436 archival equid 

serum samples collected from five Egyptian governorates. Of the 

tested samples, 323 were from Arabian horses (Equus caballus), 28 

were from draft horses and, 85 were from donkeys (Equus asinus). 



EqHV sequences were detected in 10 horses and 2 donkey samples 

(2.75%). Detection rates were 7.01% (4/57) and 2.11% (8/379) in 

samples collected during 2015 and 2017, respectively. Phylogenetic 

analysis based on partial NS3 sequences placed the detected EqHV 

sequences into two different lineages. Taken together, the data 

suggests that the circulating viruses may have been introduced during 

two separate events. During the investigation, a novel pan-

hepacivirus-specific RT-PCR assay was developed. The detection 

sensitivity of the assay resembled that of the reference NS3-specific 

assay. However, sequencing was not possible using the developed 

primer set. The novel RT-PCR assay can be used to investigate the 

presence of previously unidentified hapciviruses using hepatitis C 

virus as a positive control. 

 

Key words: Equine hepacivirus; non-primate hepaciviruses; Flaviviridae; 

Hepatitis C virus; genetic diversity; RT-PCR; & Phylogenetic analysis. 
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