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Abstract 
Fifty-one pigeon houses from both commercial lofts and backyard of different ages and breeds 
were investigated for incrimination of pigeon paramyxovirus-1 (PPMV-1) and/ or Newcastle 
Disease virus (NDV) during 2013-2015. The results of clinical examination revealed nervous 
signs (wing paralysis, head tremors, torticollis, opisthotonos and leg paralysis), greenish 
diarrhea, and respiratory signs, with variable mortalities. The gross lesions included congestion 
and hemorrhage in brain; nephrosis and/ or nephritis in kidneys, ulcer in intestine and mucoid 
enteritis. Virus isolation via chicken embryo inoculation revealed embryo congestion and 
hemagglutination (HA) activity of harvested allantoic fluids were detected 41 samples (80.39%) 
with HA titers ranging from 2

6
- 2

10
. The hemagglutination inhibition (HI) results of the same 

isolates against PPMV-1 and NDV hyper immune sera which prepared in rabbits (1:5dilution) 
varied from 2

3
 – 2

10  
 in 38 virus isolates. The allantoic fluids of 41 haemaglutinating virus 

isolates were subjected to Reverse transcriptase polymeraze chain reaction (RT-PCR), Thirty-
eight isolates evidenced successful products for partial amplification of fusion protein gene of 
NDV and PPMV-1 at 356 bp using specific primers.  Restriction fragment length polymorphism 
(RFLP) using   a set of three enzymes; HhaI, MspI and MboI. revealed that 9 strains (mesogenic 
/ lentogenic PPMV-1), 27(mesogenic / lentogenic NDV), one velogenic strain for PPMV-1 and 
the other was NDV. MDT value in ECE revealed 72 ± 0.0 and 62.4±5.89 indicating that both 
isolates could be mesogenic. It could be concluded that both NDV and PPMV-1 are co- 
circulating among pigeons and causing economical losses. Rt-PCR followed by RFLP can be 
useful rapid tools for detection and identification of both viruses. Beside, in the view of the 
failure of adopted   prophylactic vaccination, both LaSota and Inactivated PPMV-1 vaccines 
must be included to overcome the impact of aforementioned disease problems in pigeons.                                                                                
Keywords: PPMV-1, NDV,  pigeons, PCR,differentiation,RFLP. 
Introduction 

Nervous signs in pigeons represent one of 
the most important problems in Egypt in last 
few years and many etololgical agents are 
involved in such problems as Pigeon 
paramyxovirus-1, Newcastle disease virus and 
Paratyphoid [1] 
Newcastle Disease (ND) is caused by avian 
paramyxovirus-1 (APMV-1) which belongs to 
the genus Avulavirus, sub-family 
Paramyxovirinae, family Paramyxoviridae, 
order Mononegavirales [2]. 

Strains of NDV may differ widely in their 
virulence for birds and accordingly they can be 
classified into lentogenic, mesogenic and 
velogenic. In the succeeding years, several 
NDVs causing outbreaks in domestic pigeons 
have been reported in different countries and 
caused high economic losses [3-6]. 

Pigeon paramyxovirus-1 (PPMV-1) is a 
variant form of classical NDV on the basis of 
characterization by pathogenicity tests and 
monoclonal antibody binding studies [7, 8, 9]. 

Both of the above mentioned viruses are   
characterized by sudden onset and rapid spread 
with high mortality and morbidity rates 80 and 
100% respectively associated mainly with 
nervous disorders [1, 10, 11]. The diseases 
also characterized by gastrointestinal and 
respiratory signs [12, 13] additionally during 
laying gradually declined and laid eggs were 
infertile [14]. 

Pigeon Paramyxovirus-1 and NDV 
infections threat poultry industry due to 
continuous out breaks [10, 15-20]. In Egypt, 
Paramyxovirus-1 was isolated from several 
disease problems with nervous manifestation 
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among pigeons [3, 21-23]. In recent years, 
reverse transcription-polymerase chain 
reaction (RT-PCR), restriction enzyme 
analysis and nucleotide sequencing have been 
provided for identification and differentiation 
of individual strains of NDV and PPMV-1 in 
grouping them into distinct categories on basis 
of their relatedness or their Occurrence [24-
26]. The objectives of the present study were 
detection, isolation, Pathotyping and 
differentiation of PPMV-1 and NDV from 
pigeons suffering from nervous signs with 
greenish diarrhea using traditional laboratory 
diagnosis as well as RT-PCR and RFLP 
assays. 

Material and Methods 

Clinical and post-mortem examination  

Fifty-one pigeon lofts and backyard houses 
from different localities with varying ages and 
breeds within Sharkia Governorate during 
2013-2015 were investigated. Clinical and 
postmortem were recorded.  

Virus isolation and Haemaglutination  

 Tissue samples including brain, trachea, 
lungs, liver, spleen, kidneys and pancreas were 
collected from freshly dead birds for virus 
isolation. Samples were processed and 
inoculated in 9-11 day-old Embryonated 
chicken eggs (ECE) according to the protocol 
of OIE [13]. The harvested allantoic fluids 
(AF) were screened by rapid HA test. 
Quantitative HA was applied [13]. At least 
three blind passages were applied for each 
sample to be considered negative. Virus 
titration was carried out in ECE and dose 50% 
(EID 50) was calculated [27]. 

Preparation of hyper immune serum against 
NDV and PPMV-1 in rabbits 

Twelve rabbits (Flender and Newzealand), 
1.5-2 month old were purchased from private 
commercial rabbitory at Deyarb-Negm Sharkia 
Governorate and then divided into 3 equal 
groups. The first one was kept without any 
treatment as negative control. Animals of the 
second group was inoculated intranasally and 
intraocularlly for 5/successive times (10

6
 each 

dose) weekly by live attenuated LaSota vaccine 
containing 10

6
 EID50, Intervet UK Ltd, Batch 

no. 14603IJ01 and the animals of third group 
were inoculated intramuscularly with PPMV-1 

(reference PPMV-1) from VET. SER. & 
VACC.  RES.  INST- Cairo-Abbasia, Egypt. 
Blood samples were collected and the sera were 
tested by HI after each inoculation with some 
modification of Abou Hashem procedure [3]. 

Haemaglutination Inhibition (HI) test 

      The HI test was used for titration of 
hyper immune serum prepared in rabbits by 
beta method [13] and   for identification of 
naturally isolated viruses using α technique 
[28].  

Molecular identification by RT-PCR and 
RFLP 

      Reverse transcription Polymerase Chain 
Reaction (two steps RT-PCR) at which the 
RNA was extracted from HA positive allantoic 
fluids using Direct-zol RNA MiniPrep Kit, 
then synthesis of cDNA using SensiFAST 
cDNA Synthesis kit. The primers used for the 
identification of PPMV-1 in PCR reaction [29] 
forward, 5′-GCA GCT GCA CGG ATT GTG 
GT-3′, reverse 5′- TCT TTG AGC AGG AGG 
ATG TTG -3′  

Reverse transcription was carried out at 
25

o
C for 10 minutes, then at 42

o
C for 15 

minutes. Finally, the reaction was inactivated 
by heating at 85

o
C for 5 minutes to stop the 

action of RT enzyme. By the end of this step, 
pure cDNA was produced and ready for 
amplification ,The PCR was performed in a 
total volume of 50 µl in a sterile 0.2 ml RNase 
free PCR tube using Dream Taq Green PCR 
Master Mix (2x) (Thermo scientific) by an 
initial denaturation at 94

o
C for 2 min, 

denaturation  at 94
o
C for 30 sec , followed by 

annealing 53
o
C for 30 sec,extension72

o
C for 

10 min  and  final extension step at 72
o
C for 

10 min. RTPCR product was visualized by 
electrophoresis in 1.5% agarose in 1X TAE, 
ethidium bromide was added to a 
concentration  of 0.5 µg /mL for nucleic acid 
visualization . Then differentiation step 
between PPMV-1 and NDV was done by 
restriction fragment length polymorphism 
(RFLP) using three enzymes; HhaI- MspI- 
MboI from New England Biolabs [29]. The 
amplified PCR products were digested with 
restriction enzyme in reaction volume 20 µl 
consisted of 7 µL Nuclease free water, 2µl 10x 
NE Buffer, 1 µL Restriction enzyme and 10 µ 
PCR product. This mixture was incubated at 
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o
C for 15 minutes. Digested samples were 

analyzed on 2% agarose gel stained with 
Ethidium bromide (0.5μg/mL). 

Results 

Clinical and PM findings 

The clinical signs of examined pigeons 
revealed nervous signs (wing paralysis, head 
tremor, torticollis, opisthotonos and leg 
paralysis), Greenish diarrhea, respiratory 

signs, general signs of illness, emaciation, 
arthritis and sudden death. On necropsy, 
congestion accompanied by hemorrhages in 
brain and skull, nephrosis and / or nephritis, 
ulcer in intestine and mucoid enteritis were 
seen. Other complications as necrosis in 
pancreas, fibrinous pericarditis, perihepatities, 
air Saculitis, necrotic focci with bronzy 
coloration in liver also observed in examined 
birds (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 1: Clinical and PM findings of Naturally infected pigeons with PPMV- 1 and NDV; a- Greenish 

diarrhea and torticollis in pigeon squab (Flock 19-NDV); b-leg paralysis (Flock 40- PPMV-1); c- 

Opisthotonos in 6 month old pigeons (Flock 48-PPMV-1); d. Congested and hemorrhagic brain in pigeon 

squab (Flock 17-NDV).  e- Ulcer in small intestine in 6 months old pigeons (Flock 47- VPPMV-1); f-Greenish 

content in intestine (Flock 48-PPMV-1).                    
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Virus isolation, HA and HI results 

Viral isolation revealed embryo deaths with 
congestion and hemorrhage on embryos within 
5 days post infection in 27 samples as early as 
in the first passage. The HA activity of 
harvested allantoic fluids were observed in 33 
samples from first embryo passages which 
increased to 41 samples (80.39%) in the third 
passages. The quantitative HA titers of the 41 
isolated viruses ranged from 2

6 
- 2

10
. The 

quantitative HI tests of the 41 isolated viruses 
against PPMV-1 hyper immune serum (1:5 
dilution) was ranging from 2

3
 – 2

10
 and 2

6 
- 2

10 

for NDV in the same 38 virus samples while 
the other three failed to be inhibited by hyper 
immune serum (samples No 10, 38, 44). The 
results of MDT calculation were 62.4±5.89 and 
72±0.0 for sample 28 and 36 respectively with 
effective dose EID50= 10

8.4
/0.1 ml and EID50= 

10
8.5

/0.1 ml. 

Molecular identification using RT-PCR  

The allantoic fluids of 41 HA virus isolates 
which were subjected to RT-PCR revealed 
successful partial amplification of fusion 
protein gene of both NDV and PPMV-1 in 38 
(92.68%) virus isolates at 356bp using specific 
primers (Figure .2). 

The three restriction enzymes (HhaI-MspI- 
MboI) were used for digestion of amplified 
PCR products of 356bp of F gene. The results 
of HhaI enzyme revealed 2 uncleaved and 36 
cleaved amplified PCR products (Figure .3). 
The MspI succeeded to cleave one 
isolatevelogenic NDV (Isolate No.42) and the 
other left uncleaved velogenic PPMV-1 
(Isolate No. 47). However, MboI succeeded to 
cleave 27 isolates; mesogenic/lentogenic NDV 
(Fig. 4) and 9 uncleaved mesogenic/lentogenic 
PPMV-1(Isolates; 6, 7, 9, 15, 16, 30, 40, 45, 
48).  

 

 
Figure 2: Molecular identification of paramyxovirus using RT-PCR: Lane "M": 100bp DNA ladder 

(marker), Lanes "1 to 5" positive samples No 6,7,9,15, and 16 and showed bands at ~ 356 bp, "Ctrl +ve" 

control positive La Sota, "Ctrl -ve" Nuclease free-water.  
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Discussion 

In recent years a much greater interest was 
focused to investigate the pathogens in pigeons 
and viral agents in particular. Pigeons in Egypt 
are reared for several purposes; meat 
production, racing, show and hoppy. During 
the last two decades, there was an increased 
loss among pigeons associated with nervous 
disease outbreaks. In order to gain 
attentiveness into the   role of   pigeon 
paramyxovirus -1 a variant of Newcastle 
disease virus and NDV in current outbreak of 
neurological disease among pigeons in Sharkia 
Governorate, 51 pigeon houses of both 
commercial and backyard rearing were 
investigated for incrimination of either PPMV-
1 or NDV. 

The current results revealed that examined 
pigeons suffered from nervous signs, head 
tremors were the most common followed by 
torticollis, leg paralysis, wing paralysis then 
opisthotonos. Greenish diarrhea, respiratory 
and general signs of illness. Similar clinical 

findings were recorded associated with pigeon 
paramyxovirus-1 infections worldwide [10, 30, 
31 ,32] and in Egypt [3,11, 33 ,34]. 
Undistinguishable clinical signs were recorded 
in NDV in pigeons [7]. 

On necropsy, congestion in brain was 
observed, with hemorrhages on outer and inner 
aspects of skul1. Enteritis came after brain 
lesions in the examined birds that recorded in 
PPMV-1 [3,14,33-40] and also recorded in 
NDV [41,42], beside ulcer in intestine. 

The ECE inoculation for isolation of some 
viruses especially HA viruses as PPMV-1 is 
recommended as a preliminary method for 
virus isolation and propagation [13]. In this 
study, suspensions free from bacterial and 
contamination in ECE revealed embryo 
congestion. The HA activity was observed in 
41 samples (80.39%). The obtained outcomes 
are in agreement with the earlier studies 
related to ECE inoculation and HA activity of 
paramyxovirus -1 [3,13, 33, 34,41,43]. 

 

 

 
 

Figure 3: Restriction enzymes cleavage pattern of 356 bp F gene PCR product of NDV isolates in 2% agarose 

gel. Lane M 100bp DNA ladder; Upper: Cleavage pattern of HhaI indicates the mesogenic/lentogenic 

NDV/PPMV-1 samples in lanes (1 to 10). Lower: Cleavage pattern of MboI: cleavage in samples; 1 to 7 and 

10 lanes indicate mesogenic/lentogenic NDV; uncleaved in lanes 8 and 9 indicates mesogenic/lentogenic 

PPMV-1.  
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Neither clinical signs nor PM lesions may 
be pathogenomic for NDV or PPMV-1 
infection but only a suggestion for the NDV or 
PPMV-1 incrimination. Complicated findings 
like nematodes, cestodes, sarcocysts as well as 
secondary bacterial infection signs were 
observed among our examined pigeons [44, 
45]. Analogous clinical disease profile was 
recorded in pigeons by Abouhashem [3] and 
El-Sisi et al. [46] who reported that mixed 
viral, bacterial and parasitic infections can 
increase the severity of the disease among 
affected pigeons. 

The quantitative HA and HI tests revealed 
HA titers of the 41 isolated viruses ranging 
from 2

6
- 2

10
. The HI results of the same 

viruses against PPMV-1 and NDV hyper 
immune serum (1:5dilution) ranging from 2

3
 – 

2
10

 and 2
6
- 2

10
 respectively in 38 virus 

samples. Similarly, the aforementioned viruses 
were identified by Abouhashem [3] Alexander 
et al. [10] Ibrahim et al. [34] and Guo et al. 
[43]. While the other three failed to be 
inhibited by hyper immune serum. This result 
could be attributed to other HA viral agents 
such as Avian Influenza Viruses [47]  

       The mean death time of two selected 
NDV isolates (28 and 36) were 62.4±5.89 and 
72 ± 0.0 while EID50 for the same isolates 

were 10
8.5

/0.1 mL and 10
8.4

/0.1 mL 
respectively, that suggesting being mesogenic 
pathotype [48]. 

Currently RT-PCR has been employed for 
definite identification paramyxovirus-1 & 
NDV as well as differentiation of 
paramyxoviures-1 from other HA viruses as 
AIV [13, 24]. Our allantoic fluids of 41 HA 
positive virus isolates were subjected to RT-
PCR. Thirty-eight isolates evidenced 
successful products for partial amplification of 
fusion protein gene of NDV and PPMV-1   at 
356 bp using specific primers. These results 
are supported by Naveen et al. [29] findings 
that used the same protocol for molecular 
identification of paramyxoviruses.   

Molecular characterization of PPMV-1 and 
NDV using RFLP is advised recently by many 
authors [24,49,50]. The technique of RT-PCR 
followed by restriction enzymes to 
differentiate between NDV and PPMV-1 and 
their pathotypes is a valuable practice for 
molecular epidemiology of avian and pigeon 
paramyxovirus discrimination [29,51] In a trial 
to differentiate the molecularly identified 
viruses as paramyxovirus -1, a set of three 
enzymes HhaI, MspI and MboI were sufficient 
to differentially detect APMV-1 and PPMV-
1viruses and their pathotypes.  

 

 
Figure 4: Restriction enzymes cleavage pattern of 356 bp F gene PCR product of pigeon paramyxovirus 

isolates in 2% agarose gel by using Msp1 enzyme Lane 1 cleavage pattern of Msp1 for velogenic PPMV-1 (47) 

but Lane 2 cleavage pattern of Msp1 for velogenic ND (42).  
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 The RE digestion of 356 bp PCR amplicon 
of F gene with HhaI resulted in cleavage of 
mesogenic and lentogenic NDV and PPMV-1. 
Two distinct bands of approximately 250 and 
100 bp size, whereas, vvNDV and velogenic 
PPMV-1 isolates remained uncleaved. The 
first step of separation revealed 2 uncleaved 
and 36 cleaved agents. These sequlae are in 
harmony with those reported by Naveen et al. 
[29] who stated that the aforementioned 
enzyme is helpful in parting PPMV-1 and 
NDV pathotypes.   

Secondly, since MspI enzyme cleaves only 
the velogenic NDV [29], in our study this 
enzyme succeeded to cleave one isolate as a 
velogenic NDV (42) and failed to cleave 
velogenic PPMV-1(47).  MboI digestion of the 
F gene amplicon of the lentogenic and 
mesogenic NDV and PPMV-1 strains resulted 
in two distinct bands, whereas reference 
vvNDV and all the PPMV-1 isolates lacked 
restriction site. So Mob1 failed to cleave 9 
virus samples (mesogenic / lentogenic PPMV-
1) (6-7-9-15-16-30-40-45-48)  but cleaved 
mesogenic / lentogenic APMV-1(27 isolate) . 
Our current consequences for the three 
enzymes refer to ten PPMV-1 including one 
velogenic, while the other nine lies in 
mesogenic/ lentogenic pathotype group and 28 
NDV including one velogenic and 27 
mesogenic/ lentogenic pathotype group 
Similarly, Naveen et al. [29] concluded the 
previously discussed RT-PCR followed by RE 
are successful in differentiation of NDV and 
PPMV-1 isolates. 

Conclusion 

 In conclusion, both classic NDV and its 
variants PPMV-1 are incriminated in nervous 
disease problems that hitting pigeons in 
Sharkia Governorate. The use of RT-PCR 
followed by RFLP could be valuable method 
for differential diagnosis of ND and PPMV-1. 
Evaluation of presently applied prophylactic 
regimens including vaccines in relation to 
different paramyxoviruses of pigeons. Also, 
the inclusion of LaSota live attenuated beside 
inactivated PPMV-1 in the same prophylactic 
regimen in pigeons. 
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 الملخص العربي

 وفيروس مرض  1-في تحديد وتمييز فيروس الباراميكسوالقطع  استخدام اختبار البلمرة المتسلسل وانزيمات

 النيو كاسل في الحمام

اطزاء حًٕدِ
1

َاجٗ محمد، 
2
ػٛذأَٛض أيال  ، 

1
ػثذ انشكٕر اطًاػٛم ،

1
محمد انظٛظٗ ،

1
ػلا حظاٍَٛ ،

1
َاصز اتٕ ْاشى ،

1
 

1
 جايؼح انشلاسٚك -كهٛح انطة انثٛطز٘-لظى غة انطٕٛر ٔالأراَة

2
 جايؼح انشلاسٚك -كهٛح انطة انثٛطز٘ -٘انًظرشفٙ انثٛطز

يٍ اػًار يخرهفح ٔطلالاخ يخرهفح  طٕاء كاَد أتزج أ ذزتٛح  يُشنّٛ   لطٛغ يٍ انحًاو 51فٙ ْذِ انذراطّ ذى فحص 

كًظثة فٙ ظٕٓر  ٔفٛزٔص يزض انُٕٛ كاطم فٙ انحًاو  1-تًحافظح انشزلٛح نهرحمك يٍ دٔر انفٛزٔص انثارايٛكظٕ

كشف انفحص الاكهُٛٛكٙ نهطٕٛر ػٍ ٔجٕد  ٔ  .2115-2113 فٗ انفرزج ياتٍٛ انرٙ ذٕاجح ذزتٛح انحًاو   الاػزاض انؼصثٛح

ٔظٕٓر اطٓالاخ خعزاء اْرشاس ٔ انرٕاء انزأص انٗ اطفم أ نلأػهٗ ٔشهم الارجم( -)شهم الاجُححاػزاض ػصثٛح 

انرشزٚحٛح  احرماٌ الأػٛح انذيّٕٚ يغ ٔجٕد أَشفح ٔأظحد انصفح    يغ يؼذلاخ َفٕق يرفأذح. ٔاػزاض ذُفظٛح فٙ انحًاو 

 . ٔانرٓاب يخاغٙ تالاظافح انٙ ٔجٕد انرٓاتاخ فٙ الايؼاء ٔلزح يؼٕٚح  فٙ انًخ ٔانرٓاب انكهّٛ يغ ذعخى ٔشحٕب فٙ نَٕٓا

كًا ج حمٍ الاجُح تانًخ يٍ انحًاو انًشرثّ تّ تًٕخ يؼظى الاجُح يغ ٔجٕد احرماَاخ ٔاَشفح ػهٙ الاجُّ ئكًا كشفد َرا

 انكًٙ لاخرثار نهرلاسٌ انذيٕ٘ٔن٪( 91.38ػُٛح ) 41 أظحد انُرائج اٚجاتٛح انرلاسٌ انذيٕٖ نهظٕئم انجُُٛٛح فٗ ػذد

2نهفٛزٔطاخ انًؼشٔنح ٚرزأح ياتٍٛ 
6

-2
11

   PPMV ٔNDVٕ٘ انًعاد تاطرخذاو اجظاو يعادج يحعزج ظذ ٔانرلاسٌ انذي 

2ياتٍٛ
3

-  2
  فٗ     11

ػُٛح يٕجثح انرلاسٌ انذيٕ٘ إنٗ ذفاػم ذراتغ انثهًزج  41ذؼزض طائم الانُرٕٚض يٍ كًا  . ػُٛح  39

 PPMV ٔNDV   ٔ3 نفٛزٔطٗ  ػُٛح يٕجثح 39( تزٔذٍٛ ٔلذ أثثد انُرائج اٌ Fتاطرخذاو جٍٛ )  RT-PCRانًرظهظم 

ٔاظٓزخ انُرائج PPMV-1) ٔ ) (NDV)نهرًٛش تٍٛ   HhaI, MboI, MspIػُٛاخ طانثح كًا ذى اطرخذاو اَشًٚاخ انمطغ 

اخزٖ نفٛزٔص يزض انُٕٛكاطم  22ٔ  1-نفٛزٔص انثارايٛكظٕ زأج عيرٕططح ان /يؼشٔلاخ ظؼٛفح  8الاخٛزج ٔجٕد 

ػهٗ يؼشٔنرثٍ اخرثار يرٕطػ سيٍ انًٕخ فٗ انثٛط انًخصة  اطرخذاو ٔت . نكلا انفٛزٔطٍٛٔيؼشٔنح ٔاحذج شذٚذج انعزأج 

. ٔلذ خهصد طاػح  5.98±   62.4ٔ  1.1±   22يرٕطػ يٕخ سيٍ انثٛط  حٛث انُٕع انًرٕطػ انعزأج ٔجذا آًَا يٍ

راٌ خلال انحًاو فٗ انحًاو ٔ يزض انُٕٛكاطم يرشايٍُٛ فٗ انذٔ 1-انثارايٛكظٕ  انذراطح انحانٛح انٗ اٌ كلا يٍ فٛزٔطٗ

 ,HhaI, MboIاَشًٚاخ انمطغ  RT-PCRذفاػم ذراتغ انثهًزج انًرظهظم يظثثٍٛ حظائز افرصادٚح كثٛزج كًا اٌ اطرخذاو 

MspI    ٍٛاظافح انٗ اٌ اطرخذاو فٗ انحًاو ٔ يزض انُٕٛكاطم 1-انثارايٛكظٕ  فٛزٔطٗفادرج ػهٗ انرؼزف  ٔانرًٛٛش ت .

 .نهحًاو نهرغهة ػهٗ انًشاكم انؼصثٛح فٗ انحًاو 1- حٗ انلاطٕذا ٔانثارايٛكظٕانم

 

 


