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Introduction                                                              

Hepatitis A virus (HAV) is responsible for acute 
infectious hepatitis, which is an important public 
health problem worldwide. HAV is a member of 
the Picornaviridae family; it is the single species 
in genus Hepatovirus. On the basis of genome 
sequence divergence, all viruses infecting 
humans have been classified in genotypes (I–IV), 
further divided into two sub-genotypes (A and B) 
(Costa-Mattioli et al., 2003). Genotypes and sub-
genotypes show different geographic distribution 
(Vaughan et al., 2014). Subtype IA appears to be 
responsible for the majority of hepatitis A cases 
worldwide whereas subtype IB viruses have been 
mainly found in the Mediterranean region (Nainan 
et al., 2006 and Pinto et al., 2007), although 
they may be reported elsewhere too (Sanchez et 
al., 2002). The virions are non-enveloped, with 
a diameter of approximately 27–32 nm. The 
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genome is single-stranded, linear, positive-sense 
RNA, approximately 7.5 kb in length.  HAV refers 
to liver inflammation caused by HAV infection 
where is one of several viruses that can cause 
hepatitis. The incubation period of HAV is 2 to 
6 weeks with an average of 28 days. The HAV is 
shed in large numbers (>106 particles/g) in feces 
from the latter 2 weeks of the incubation period 
for up to 5 weeks. 

Outbreaks of hepatitis A have occurred 
after ingestion of fecally polluted drinking or 
recreational water and consumption of raw or 
inadequately cooked polluted foods.

The major routes of food contamination 
include, fruits, vegetables and shellfish, which 
often become contaminated through contaminated 
water in their growing area or during preparation 
through contact with fecally contaminated 
surfaces or infected food handlers (Robertson 
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et al., 2000). Recent food-borne outbreaks of 
hepatitis A have been associated with different 
types of canned soft fruit like strawberries 
(Anonymous, 1997), vegetables like green onions 
and lettuces (Bidawid et al., 2000) and frozen 
berries (Bruni et al., 2016). HAV is considered 
one of the most common illnesses through oral-
fecal infection special in children and olds in poor 
developing country (Fan et al., 2006). 

HAV antigen has been detected in stool, cell 
culture and environmental samples by using 
radioimmunoassays and enzyme immunoassays 
(Hollinger & Emerson, 2001); ELISA in situ was 
performed to quantify the infectivity of HAV in 
cell culture (Costa et al., 2013). The main routine 
detection of HAV in food include the presence of 
inhibitory substances in the samples and the low 
concentration of virus recovered (Costa-Mattioli 
et al., 2002), Immunomagnetic separation (IMS) 
is one of the sample treatment methods that can 
address these limitations during using RT-PCR for 
detection of HAV in food (Costa-Mattioli et al., 
2002 and Abd El Galil et al., 2004). 

Conventional polymerase chain reaction 
(PCR) plays an important role in HAV detection 
in environmental samples (Nainan et al., 2006).

The VP1/2A junction of HAV genome had 
been used in characterization of strains and 
grouping in different genotypes (I–VII) and 
subgenotypes (IA, IB, IIIA, IIIB) (Nainan et al., 
1991; Robertson et al., 1992 and Wang et al., 
2013). Genotypes are distinguished by 15–25% 
sequence diversity, whereas subgenotypes in each 
genotype differ in about 7.5% of base positions 
(Robertson et al., 1992).

Recent studies have shown the predominance 
of genotype IB in Egypt (Pinto´ et al., 2007; 
Kamel et al., 2011 and Hamza et al., 2017).

The aim of this study was to detect HAV 
by serological, molecular technique and to 
evaluate the possi bility of rapidly and efficiently 
determining virus particles in both drainage water 
and fresh food samples. Moreover, we report the 
results of phylogenetic analysis of HAV-Eg isolate 
based on VP1/2A region of hepatitis A sequence. 

Materials and Methods                                            

Virus sources
Two samples outlet drainage waters from El-

Mariotia and El-Gable Elasfar canals (Nile River) 
were collected at March 2015 intervals every 

month up to a year. Forty liters of each water 
sample in plastic container were obtained, forty 
ml of Aluminum chloride (2.1/ 100ml water) (w/v) 
was added to increase the stability of the viruses 
in the samples during transportation according to 
APHA (1998).

Fresh 10 samples of each lettuce, green onion, 
and strawberry were irrigated with drainage water 
were collected in 12/2015 to 4/2016. Then these 
collected samples were washed by soaking in 
polluted water from El-Mariotia and El-Gable 
Elasfar canals (Nile River). Five kilo grams of 
each crop were stored in plastic bag and kept at 
-20ºC until used for extraction.

Isolation of virus

Food sample extraction for viral analysis
Fresh plant tissues (5 kg) were sterilized by 

soaking in 70% ethanol for 5 min then socked 
in 2% sodium hypochlorite for 1 min, washed in 
sterilized distilled water for 2 min and dried. To 
investigate the presence of HAV in the samples, 
fresh plant tissues of each sample was cut and 
mixed in sterile distilled water and macerated 
using electric blender. The extraction was filtrated 
with two layers cheese cloth. The crude sap was 
clarified by filter paper (Whatman No 4) and 
stored at -20oC until used for concentration.

Concentration of virus 
Primary concentration: Viruses were eluted 

and concentrated from foods surface and crude 
sap samples via: 150 ml of 10 % (w/v) beef extract 
was added to 100 g raw fresh foods and to 100 
ml crude sap samples, the mixtures were stirred 
for 30 min at room temperature and centrifuged 
at 12000 rpm for 15 min at room temperature 
(Croci et al., 2008). The pellet was discarded and 
the supernatant was then concentrated by organic 
flocculation method.

 Adsorption /elution technique (APHA, 
1998) was used for concentration of twenty 
liters of each water sample. Virus particles are 
negatively charged at pH 7.0, and for the water 
passing through an electron negatively charged 
filter nitrocellulose membranes (Schleicher and 
Schuell, 0.45µm pore size and 142 mm diameter 
filter series).

Secondary concentration: All samples were 
secondary re-concentrated using an organic 
flocculation method according to Katzenelson et 
al. (1976),  Anonymous (2013) and Dietrich et 
al. (2013), then the elutes were acidified to pH 
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3.5 using HCl (5N), (Merck-Schuchardt) and 
centrifuged at 3000 rpm for 15 min. The supernatant 
was discarded and the pellet was dissolved in 1ml 
of Na2HPO4(El Nasr Pharmaceutical Chemical 
Co.)(0.14N, pH 9) for water samples. All samples 
were kept at -70 oC for further analysis.

Enzyme-linked immunosorbent assay (ELISA)
For immune-assay, enzyme linked imunosorbent 

assay was used for detection HAV in concentrated 
drainage water and concentrated extracts of fruit 
and vegetables samples as well as propagated 
virus (two replicates for each sample) according 
to Coulson & Holmes (1984). Sterile pure tap 
water and healthy vegetables and fruit samples 
were used as negative control.

Titration of HAV
The concentrated virus from extracts of 

vegetables were passed on cell culture, Vero cell 
line, clone (CCL -81) (Yasumura & Kawakita, 
1963). Viral infectivity was measured as 
described, ten fold serially of concentrated virus 
was diluted in Eagle’s minimum essential medium 
(MEM-E) and each dilution was dispensed to 
a column of 8 wells.The quantification of HAV 
was detected by the tissue culture infective dose 
(TCID50). TCID50/ml was calculated by Reed & 
Muench (1938).

Plaque assay of HAV
Confluent  monolayer  of  cells  were prepared  

(Vero cell )  in  6 well  plates  ( Serial  10-fold serial 
dilutions were  prepared (101 – 107 ) of  virus  in  
chilled  maintenance  medium  ( (MEM-E) with  
1%  serum). Culture  medium  were removed and 
0.2 ml  of  virus  inocula were added,  starting  from  
the  highest  dilution.  The plates were  incubated at  
37°C  for  1  h  with  intermittent  rocking  of  the  
plate.  The  inocula  were removed,  preferably  with  
a  pipette  and  then 1.5  ml  of  agarose  overlay  
medium  (growth  medium were added  with  1%  
agarose  and  2%  heat-inactivated fetal calf serum 
(FCS)). It was left   at  room  temperature  for  10  
min and then  incubated it  at  37°C . The monolayer 
daily, were examined starting from second day of 
incubation. Once  the  plaques  had  developed,  
usually  by  the  fourth  day  post  inoculation, 
the  numbers of  plaques  were counted at  each  
dilution,  the  agarose  overlay  was removed and  
gently  washed  the  monolayer  with  PBS.  The 
plate was stained with 0.1% crystal violet solution 
and the plaques were counted again. The  virus  
titer were estimated  as  a  plaque  forming  units  
per  ml  (PFU /ml)  (Lemon et al., 1991).

HAV RNA extraction, RT-PCR and sequencing  
Viral RNA was extracted directly from both 

concentrated drainage water and concentrated 
extracts of fruit and vegetables samples using a 
QIAamp Viral RNA Mini Kit (Qiagen, Hilden, 
Germany), following the manufacturer’s 
instructions. The RNA was eluted in 60 µl of 
elution buffer and stored at -80 °C.

HAV was detected by using the primers HAVF 
(5′-GGTTTCTATTCAGATTGCAAATTA-3′) and 
HAVR (5′-AGTAAAAACTCCAGCATCCATTTC-3′)
(Lee et al., 2013) based on the sequence of the 
VP1/2A junction region of HAV genome. 
For reverse transcription reactions, one µl 
Omniscript Reverse Transcriptase was used 
to catalyze the reaction in the presence of 2 µl 
HAVR, 10x Buffer RT (2 µl), 2 µl dNTP Mix (5 
mM each dNTP), 5 µl RNA and 8 µl nuclease-
free water to final volume 20 µl. This reaction 
mix was incubated for 60 min at 37°C. The RT-
PCR reaction mix was 25 µl which consisted 
of 5 µl of cDNA, 12.5 µl of 2X GoTaq Green 
Master Mix (Promega, USA) to provide final 
concentration 1X with 1.5 mM MgCl2 in the 
final reaction volume, 0.6 µM for both HAVF 
and HAVR primers. The RT-PCR amplification 
conditions were as follow: Initial denaturation 
step at 95 °C for 2 min, 40 cycles of denaturation-
annealing-extension at 95 °C, 55 °C, 72 °C for 1 
min each, respectively. Ten microliters of PCR 
product were analyzed by electrophoresis using 
1.5% agarose gel containing 0.5 µg ethidum 
bromide and visualized under UV light in 
the presence of GeneRuler 100 bp Plus DNA 
Ladder, ready-to-use (Thermo scientific). PCR 
products of HAV was excised, and subjected to 
gel purification using QIAquick Gel Extraction 
Kit (Qiagen, Hilden, Germany) according to the 
manufacturer’s instructions. The purified PCR 
products of HAV were subjected for sequencing 
to know the circulating genotype.

Sequence analysis
Sequence of HAV was analyzed using MEGA6 

program. Thirty HAV isolates retrieved from 
GenBank database representative HAV genotypeI 
sequences from VP1/2A region were used for the 
alignments. Phylogenetic tree was constructed by 
MEGA6 program using the Neighbour-Joining 
method and Kimura’s two parameters model. 
Reliability of tree was estimated by using 1000 
bootstrap replications (Tamura et al., 2013).
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Results                                                                                   

Serological detection of HAV
Enzyme-linked immunosorbent assay (ELISA) 

was used to detect HAV in concentrated drainage 
water and extracts of the fruit and vegetables. 
Concentrated drainage water, strawberry and 
lettuce fresh food samples irrigated and washed 

with drainage water El-Mariotia gave positive 
results. Moreover, lettuce washed with drainage 
water El-Gable Elasfar gave positive result 
while strawberry and green onions gave negative 
reaction. Positive reaction was defined if the 
optical density (OD) of test sample exceed that of 
cut off value; ≥ 0.24 (Table 1).

TABLE 1. Detection of HAV in concentrated drainage water and foods by ELISA test.

     Sample  

Test 

Concentrated irrigated and washed food in 
drainage water (El-Mariotia)

Concentrated irrigated and washed food in 
drainage water (El-Gable Elasfar)

Lettuce 
leaves 

Strawberry G r e e n 
onion 

Drainage 
water 

Lettuce 
leaves 

Strawberry Green 
onion 

Drainage 
water

ELISA(OD) 0.551 0.502 0.140 0.675 0.652 0.101 0.101 0.725

OD=Optical density   Positive sample =≥ 0.240 (OD)

Fig.1. (A) Vero cell line culture (control) and (B) inoculated with HAV after 4 days of incubation.

Biological properties of HAV
Concentrated fruit and vegetable food 

samples applied on Vero cell line were revealed 
lyses cell formed plaques after 4 days incubation 
period (Fig.1). HAV titer was calculated as 
plaque forming units (PFU/ml). It was recorded 

a infectivity titer in the order of  9.5x106 and 
2.0x104 PFU/ml for lettuce and strawberry 
irrigated with drainage water of El-Mariotia 
Canal and, 9.5x106 and 1.5x104 PFU/ml of El-
Gable Elasfar, respectively.

Serological detection of propagated HAV in cell line
As shown in Table 2, HAV in concentrated 

strawberry and vegetables post propagation in 
Vero cell line was detected using ELISA test. 
Positive reaction was defined if the optical 
density (OD) of test sample exceed that of cut off 
value; ≥ 0.24.

Molecular identification of HAV
HAV cDNA synthesis and amplification 
The obtained purified HAV-RNA from 

strawberry and lettuce sample concentrates 
was transcribed to cDNA then VP1/2A junction 
region of the genome was amplified by PCR. The 
size of PCR product was estimated by agarose gel 
electrophoresis comparing with standard DNA 

ladder (100 bp); the amplified fragment was with 
expected size ≈ 500 bp.

Sequence analysis
To characterize the HAV isolate detected 

in strawberry, PCR products from the VP1/2A 
junction region were sequenced and analyzed. The 
relationship between HAV-Eg isolate and other 30 
selected HAV isolates registered in GenBank was 
done as illustrated in Table 3. BLAST analysis 
of the VP1/2A junction region showed high 
sequence homology to different HAV sequences 
from different geographic origins ranged from    
95 % to 99.1%
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TABLE 2. Detection of HAV in Vero cell line by ELISA  test.

Concentrated washedvegetables and fruit 
in drainage waterEl-Gable Elasfar

Concentrated washed vegetables and fruit 
in drainage waterEl-Mariotia

       Sample

Test Green onionStrawberryLettuce 
leaves

Green 
onionStrawberryLettuce 

leaves

0.1400.5020.5510.1010.6010.652ELISA (OD)

OD=Optical density   Positive sample =≥ 0.240 (OD).

TABLE 3. Identity percentage of nucleotide sequence of VP1/2A region for HAV-Eg isolate and 30 other HAV 
isolates retrieved from GenBank database.

Accession No. / 
isolate

Identity 
percentage

HAV strain Country

HAV-Eg 100.00 HAV-Eg-2016 Egypt
KX228687 99.10 HAV/Egy/ST-NO-1/2015 Egypt
KX228685 98.88 HAV/Egy/ZI-6/2015 Egypt
KX228684 98.88 HAV/Egy/BI-3/2015 Egypt
KX228694 98.65 HAV/Egy/BI-11/2015 Egypt
KX228682 98.86 HAV/Egy/EI-11/2015 Egypt
KX228693 99.01 HAV/Egy/BI-2/2015 Egypt
KX228690 98.98 HAV/Egy/EI-9/2015 Egypt
KU570242 98.33 ISS-022 Italy
KU570257 98.31 UNIMI-005 Italy
KU570241 98.12 ISS-021 Italy
LC035019 97.77 1403-15617-TMUH-4HA28N Japan
KJ436959 97.66 SEWAGE/NL/2011-024-17 The Netherlands
AY294047 97.53 IT-MAR-02 Italy
KJ436970 97.19 SEWAGE/NL/2011-024-13 The Netherlands
KY003229 97.08 20160920 United Kingdom
KJ436973 96.96 SEWAGE/NL/2011-024-10 The Netherlands
M14707 96.43 HM-175 Australia
KX343014 96.43 HM175 USA
KX035096 95.76 18f.1 USA
KP879216 95.76 18f USA
KF724020 95.76 F0.2A Spain
KF569906 95.76 DH01 China
M59808 95.76 HM175/18f (clone B) USA
AJ505564 95.54 IT-COL-00 Italy
HG798854 95.54 HAV41_2013 Spain
HG798830 95.54 HAV14_2012 Spain
AF314208 95.54 L-A-1 China
HG798835 95.31 HAV20_2012 Spain
EF406360 95.09 H2K15 China
EF406359 95.09 H2K10 China
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Phylogenetic analysis
The VP1/2A region nucleotide sequence from 

the HAV-Eg isolate and 30 isolates from different 
parts of the world were aligned and a phylogenetic 
tree was constructed (Fig. 2). Phylogenetic 

Fig. 2. Phylogenetic tree of the VP1/2A region of hepatitis A sequence isolated in the present study (is marked with 
dot) and sequences obtained from GenBank. Neighbour-joining tree was built with the program MEGA6, 
The evolutionary distances were computed using the two-parameter model of Kimura. The numbers on the 
branches show bootstrap percentages obtained after 1000 replicates of bootstrapping sampling. The length 
of bars shows the distances.

analysis revealed that HAV-Eg isolate was 
correlated to HAV Egyptian isolate (accession no. 
KX228687) genotype I, sub-genotype IB which 
grouped into a distinct clade comprising Egyptian 
HAV isolates sub-genotype IB.

 

Fig. (2) Phylogenetic tree of the VP1/2A region of hepatitis A sequence isolated in the present 

study (is marked with dot) and sequences obtained from GenBank. Neighbour-joining tree was 
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Discussion                                                               

      The development of sensitive diagnostic assay 
is of the utmost importance for diagnosing and 
monitoring HAV contaminated drainage water and 
vegetables and the efficiency of diagnosis allows 
for proper precautions to be taken to prevent and 
minimize HAV spreads.

In Egypt outbreaks of hepatitis were appeared 
among European travelers who visited the country 
between November 2012 and April 2013 and 
89 probable cases have been reported as well as 
other outbreaks that were reported earlier (Frank 
et al., 2007 and Sane et al., 2015). The outbreak 
in Czech Republic was associated with frozen 
products made of imported strawberries watered 
with sewage (Votava et al., 2003). Washing of 
contaminated fresh vegetables does not guarantee 
elimination of viral particles (Croci et al., 2002).

In this study, ELISA test gave positive 
results in some vegetables and fruit samples 
(Vasickova et al., 2005).Various immunoassays 
such radioimmunoassays (RIA) and ELISA 
are commonly used as for diagnostic of HAV 
infected samples. ELISA have the advantage of 
given numerical result which can be objectively 
interpreted but they require multiple steps in 
processing and usually are not cost effective for 
testing small number of specimens (Beards et al., 
1984 and Thomas et al., 1988).

Initially RT-PCR was used for detection of 
HAV in concentrated drainage water and fresh 
vegetables. RT-PCR can detect a fragment of HAV 
RNA in strawberry and lettuce samples under 
study. RT-PCR provides an extremely sensitive 
and rapid procedure that contributes to improve 
laboratory diagnosis of HAV (Love et al., 2008). 
The positive samples which identified by RT-PCR 
importantly showed no false –negative result since 
none of the samples was positive by ELISA and 
negative RT-PCR (Nashwa & Ahmed, 2014).

The RT-PCR reduces the risk of cross 
contaminated and so has been described as a high 
sensitive quantitative detected method for viral 
nucleic acids  (Li et al., 2010).

Virus isolation is considered one of the methods 
for HAV diagnosis. However, it requires fully 
equipped laboratories with skilled professionals 
and has along turn around time. Additionally, HAV 
tends to be labile and loss of infectivity can occur 
during transport. Many studies have  reported that 
nucleic acid amplification technique are more 

sensitive than viral culture for detecting HAV in 
samples (Chigor & Okoh, 2012). This may be 
explained at least in part by non-viability of viral 
particles in the specimens that can be detect by 
RT-PCR was used for HAV detection. The results 
showed of the concentrated drainage water, 
strawberry and lettuce samples were positive for 
HAV-RNA by RT-PCR while were positive for 
HAV antigen by ELISA test with sensitive and 
specificity, after HAV propagated in cell line 
culture our result was in accordance with result 
obtained by Costa et al. (2013).

Several studies were conducted in Egypt and 
their results showed higher or lower frequencies 
of HAV detection, Hasan (2015) detected HAV 
infection using RT-PCR in samples collected from 
drains water and vegetables.

HAV was visualized in fecal extracts by 
electron microscopy using homologous antiserum 
(Feinstone et al., 1973), but also RIA or ELISA are 
readily employed for clinical diagnosis. However, 
the sensitivity of these procedures is not high 
enough to detect the low number of viral particles 
sometimes present in the environment. In the case 
of environmental samples, amplification of viral 
nucleic acids by polymerase chain reaction (PCR) 
assays coupled to reverse transcription (RT-PCR) 
has been used in water and shellfish. (Vasickova et 
al., 2005 and Bruni et al., 2016).

The molecular characterization is as an essential 
tool to trace HAV outbreaks (Bruni et al., 2016); 
mixed frozen berries were early demonstrated to 
be the source of HAV infection by the identity of 
viral sequences in patients and in food. 

Both strawberry and lettuce irrigated or washed 
with drainage water previously diagnosed as HAV 
positive, using primer set spanning the sequence 
of VP1/2A junction region resulting 500 bp PCR 
products. RT-PCR was performed using undiluted 
RNA preparations suggesting the efficient removal 
of PCR inhibitors. The detection of HAV may 
represent a threat of accidental contamination of 
the water system and support the probability of 
circulating of HAV among individuals and in the 
environment.

Previous studies were conducted to evaluate 
HAV circulation in the Egyptian environment 
(Kamel et al., 2011 and Hamza et al., 2017).
Molecular characterization of HAV is important 
for understanding its circulation pattern and 
evolutionary relationships. In this study, PCR 
product of HAV was purified and subjected to 
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sequence analysis. Subsequently, phylogenetic 
tree analysis using MEGA6 software (Tamura et 
al., 2013) revealed the high degree of nucleotide 
sequence similarity with HAVsubgenotypes IB 
(HAV/Egy/ST-NO-1/2015) KX228687, wild-type 
(HM-175) M14707and(IT-COL-00) AJ505564 
with 99.10, 96.43 and 95.54%, respectively (Cohen 
et al., 1987; Chironna et al., 2004 and Hamza et 
al., 2017 ). Previous studies were confirmed our 
data that genotype IB is the predominant genotype 
circulating in Egypt and North Africa (Robertson 
et al., 1992; Cristina & Costa-Mattioli, 2007 and 
Hamza et al., 2017). Furthermore, Hamza et al. 
(2017) demonstrated the VP1/2A nucleotide 
sequences of all Egyptian isolates were 99.7% 
identical to each other and 96.4 to 97.6% identical 
to strains of the IB genotype. 

Based on the current results, it could be 
concluded that RT-PCR could be used as sensitive 
tool for confirmation of HAV detection from 
drainage water, fruit and vegetables concentrates. 
ELISA test is somewhat poorly sensitive 
compared with RT-PCR for detection of HAV 
and the predominantly circulating HAV in Egypt 
belongs to IB genotype.
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رصد تفشى فيروس التهاب الكبد الوبائى )A( فى االغذيه الطازجه

خالد عبدالفتاح الدجدج ، محمد عاطف نصرالدين* ، هبه سامى عيسوى* ، محمود مصطفى عامر* و مى عبدالرحيم*
قسم الميكروبيولوجيا الزراعيه - كليه الزراعه – جامعه عين شمس – القاهره و *قسم النبات- كلية العلوم – جامعه بنها – بنها- 

مصر.

إن الفيروسات المنقوله بالغذاء تقاوم كثيرمن العوامل الكيميائية والفيزيائية مثل درجه الحراره واألحماض والمذيبات ويعد فيروس 
بالغذاء. تعتبر االطعمه الطازجه (الخضروات  المنقوله  الوبائى (A) واحدا من مسببات االمراض األكثر انتشارا  الكبد  التهاب 
والفاكهه) المرويه والمغسوله بمياه الصرف الملوثه بالفيروس وكذلك األفراد المصابين المعدين لها بمثابه الناقل الرئيسى إلنتقال 
الفيروسات  انتقال  في  الطازجه  االطعمه  هذه  دور  معرفه  وزياده  الفيروسات  هذه  الكشف عن  تحسين طرق  ويجب  الفيروس. 
المحموله بالغذاء. فى هذه الدراسه تم جمع عينات من مياه الصرف من ترعة المريوطيه وترعة الجبل االصفر وذلك خالل عام 
ابتدءا من مارس 2015. وكذلك تم جمع عينات من الخضروات و الفاكهه (الخس والبصل األخضر والفراولة) مرويه وتم غسلها 
ايضا بمياه الصرف من نفس المناطق. تم استخالص وتركيز لعينات المياه واالغذيه الطازجه للكشف عن الفيروس سيرولوجيا 

 .(RT-PCR) وايضا باستخدام تفاعل إنزيم البلمرة المتسلسل العكسى (ELISA) باختبار الفحص المناعي المرتبط باإلنزيم

طريق  عن  إيجابية  نتائج  األصفر  الجبل  من  والخس  المريوطية  من  جمعها  تم  التي  والخس  الفراولة  عينات  أعطت 
اختبار(ELISA) وقد تم بنجاح استخدام تفاعل إنزيم البلمرة المتسلسل العكسى(RT-PCR)  فى الكشف عن الفيروس في عينات 
الفراولة والخس وذلك باستخدام زوج من البادئات المتخصصه لجين VP1/2A حيث اعطت 500 زوج من القواعد لهذا الجين 
لفيروس التهاب الكبد الوبائى (A). تم عمل تتابع نيوكليوتيدى لمنطقه جين VP1/2A والتى تعتبر من اهم المناطق التى تستخدم 
التتابعات  التتابع مع ثالثون من  الفيروس, ثم تم متطابقة هذا  فى توصيف السالالت ذات االنماط الوراثيه المختلفه ألنواع هذا 
األخرى لفيروس التهاب الكبد الوبائى (A) المسجلة ببنك الجينات ووجد ان نسبه التشابه تتراوح ما بين 95 إلى 99.1 %. وبنتيجة 
التطابق واعتمادا على درجه القرابة الوراثيه وجد ان العزله المصريه من فيروس التهاب الكبد الوبائى (A) تندرج تحت النمط 
الوراثى IB فى مجموعه تحتوى على العزالت المصريه المسجله ببنك الجينات و أن فيروس التهاب الكبد الوبائى (A) تحت 

النمط الوراثى IB هو المنتشر فى مصر.


