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Abstract 

Canine parvovirus infection (CPV) is one among several hazard diseases that incorporates a 

dramatic end and remains a common and vital reason of morbidity and mortality in puppies. The 

aim of this study is to evaluate the efficacy of local and imported CPV vaccines along with 

PIND-ORF against the experimentally challenged puppies with the newly identified CPV-2a 

virus. Forty native breed puppies around 45 days old free from internal and external parasites (as 

examined clinically) and negative for CPV antibodies (as screened by serum neutralization test) 

were enrolled, and randomized into five groups (8 animals, each). Vaccinated groups were 

compared to each other, or to paramunity inducer inoculated group and to neither treatment nor 

vaccinated group. It was found that both local canine parvovirus and Vanguard are safe and 

potent vaccines inducing no clinical post-vaccination reaction and high levels of specific CPV 

antibodies (256) by 30 days post-vaccination. Such vaccines provided 80% protection for 

challenging puppies against the recent virulent strain (CPV-2a), while, unvaccinated puppies did 

not withstand the challenging virus infection. Besides, it was noticed that PIND-ORF enhanced 

the puppies immune response through the 1st 2 weeks post-vaccination, however, it was unable 

to enhance their ability to guard against the new CPV-2a virus infection strain. So it may be 

concluded that the currently used CPV vaccines; either the local or imported ones can protect 

puppies towards new CPV-2a  strain along with paramunity inducer PIND-ORF. 
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Introduction 

Canine parvovirus (CPV) infection is a 
highly infectious disease acquired through the 
fecal-oral route. The infection is established by 
replication of the virus in quickly proliferating 
cells, as lymphoid tissues, intestinal crypt 
epithelial cells, precursor cells in the bone 
marrow and seldom myocardium in puppies 
through the first two weeks of life [1, 2]. 
Intestinal tract damage increments the hazard 
of bacterial translocation and consequent 
coliform septicemia, which may lead to the 
development of a systemic inflammatory 
response that can progress to septic shock and 
eventually death [3]. Lacking immunization 

against parvovirus during the primary year of 
life is an extra hazard factor for the infection 
[4]. Canine parovirus (CPV) belongs to genus 
Parvovirus and has been counted within the 
special species Feline panleukopenia virus 
along side raccoon parvovirus (RPV) and the 
mink enteritis virus (MEV) [5]. The control of 
CPV-2 is a worldwide challenge, in any case, 
the foremost effective strategy of control is 
immunization. The vaccine based on the 
original antigenic sort CPV-2, have been 
appeared to secure puppies against disease 
with the modern (CPV-2a/2b) antigenic types 
[6]. It is well known that the ideal for vaccines 
is to contain the most recent antigenic types of 
a given virus to provide the most total 
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protection, although the new vaccines are as 
immunogenic as the old ones [7]. Attenuated 
CPV vaccines given great protection and long 
resistance [8]. Right now, the attenuated 
vaccines are determined from either CPV-2b 
isolates or the original type-2 virus. There is 
an alarm that the puppies vaccinations used 
right now to avoid CPV disease may not 
provide successful security against the new 
variants of CPV type 2 [9]. In spite of the truth 
that antigenic types CPV-2a, 2b and 2c were 
replaced totally the first CPV-2 type, most 
commercial vaccines are still utilized the first 
CPV-2 type. Different studies have illustrated 
that protection against CPV-2 variants are still 
viable by using CPV-2 vaccines [8,10]. There 
have been a number of reports focusing on the 
need to upgrade the CPV-2 vaccines by 
supplanting the original CPV type 2 (which 
has experienced extinction) with the CPV-2 
variations currently circulating in nearby 
canine populations. The prophylaxis against 
CPV could be progress by using Polyvalent 
CPV vaccines [7,11,12]. A differences of 
harmful impacts, such as infectious pathogens, 
malignant cells, poisons, and foreign 
substances could be limited by paramunity 
which use as non-pathogen-specific and non-
antigen-specific security of term. The innate 
immune system is reportable to stimulateby 
the paramunity inducer PIND-ORF and, in the 
event that utilized as a supplementary 
pharmaceutical, may cause a more fast 
advancement in clinical indications in puppies 
with CPV infection [13]. Puppies infected by 
CPV that lack specific immunity might be 
beneficial to use paramunity inducers so 
decreasing the hazard of extreme sickness and 
quickening recovery. Paramunity inducers are 
non-immunizing biological products with a 
paraspecific impact on the innate immune 
system, stimulating monocytes and 
macrophages that upgrade the rate of 
phagocytosis, progressing the action of other 
lymphoreticular cells and common killer cells 
boosting the work of spontaneous cell-
mediated cytotoxicity. Paramunity inducers 
moreover can improve release, production, and 
interaction of numerous cytokines, such as 
tumor necrosis factor (TNF)-α, IFN-α, IFN-γ, 
interleukin (IL)-2, and granulocyte-
macrophage colony-stimulating factor (GM-
CSF) [14,15]. PIND-ORF is authorized for 

utilize in Germany, the Czech Republic, and 
Slovakia in puppies and in other animal 
species, it has been detailed to be viable when 
utilized therapeutically or metaphylactically 
[16, 17]. In any case, a few other organized 
studies assessing the therapeutic viability of 
PIND-ORF in feline leukemia virus disease or 
in post-weaning multisystemic squandering 
disorder in pigs may not illustrate a 
advantageous impact [18, 19]. The present 
work aims to evaluate the efficacy of local and 
imported CP vaccines and to any extent they 
can withstand the infection with the newly 
identified CPV-2a virus, in addition to 
investigate the efficacy of PIND-ORF 
(zylexis) in vaccinated and experimentally 
infected puppies.  

Materials and Methods 

This study has been conducted in 

accordance with the guidelines of the Zagazig 

University IACUC Committee, approval 

number  ZU-IACUC/3/S/29/2018. 

Grouping of animals for experimental study 

Forty native breed puppies aged around 45 

days were clinically examined. The inclusion 

criteria included puppies free from internal and 

external parasites and negative for CP 

antibodies (by serum neutralization test). 

Those animals were randomly allocated into 5 

groups (8 animals /group), animals in group-1 

were vaccinated with the local CP vaccine 

using a dose of 10
3
TCID50/animal (1ml) via 

subcutaneous (SC) route. While group-2 were 

vaccinated with Vanguard vaccine, each 

experimentally vaccinated puppy received 

3log10 TCID50 (1ml) of the live attenuated 

CPV vaccine inoculated SC according to Kotb 

[20]. Group-3 were vaccinated with the local 

CP vaccine along with PIND-ORF using a 

dose of 1ml SC on 0, 2 and 4 days post-

vaccination with the local CP vaccine. The 

animals in group-4 were inoculated with 

PIND-ORF only, meanwhile, puppies in 

group-5 were kept without vaccination or 

treatment under strict hygienic measures as a 

control group.  
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Sampling  

Blood samples   

Blood samples (4mL) were collected from 

cephalic vein of the fore limb of  puppies (n=  

40) under the study experiment and then 

dispersed in plain tubes for separation of 

serum and stored at -20C according to 

Feldman et al. [21] until used for serum 

neutralization test. A cold container used to 

keep those samples during transportation to the 

Department of Pet Animal Vaccine Research 

(DPAVR); Veterinary Serum and Vaccine 

Research Institute (VSVRI) Abassia, Cairo, 

Egypt.  From all animal groups, serum 

samples were obtained weekly up to 4 weeks 

then every month up to 6 months of 

vaccination for following up the levels of 

induced antibodies. 

Faecal samples  

Faecal samples were collected from all 

puppies for virus isolation under the study 

design and then examined for internal parasites 

according to Hendrix and Robinson [22]. 

Vaccines 

Live attenuated locally produced CP 

vaccine was provided by the Department of 

Pet Animal Vaccine Research (DPAVR); 

Veterinary Serum and Vaccine Research 

Institute (VSVRI) Abassia, Cairo. Vanguard 

vaccine (VANGUARD Plus 5) was supplied 

by ZOETIS EGYPT, New Cairo, Egypt and 

used for vaccination of experimental puppies. 

Vanguard vaccine is applied for vaccination of 

6 weeks old and older puppies against canine 

distemper (CD), canine infectious hepatitis 

(CVA-1), respiratory diseases caused by 

canine adenovirus 2(CVA-2), canine 

parainfluenza (CPIV) and canine parvovirus 

(CPV-2c).  

Canine parvovirus (CPV) 

The newly isolated and identified CPV-2a 

with accession number MK614454 was used 

to challenge experimentally vaccinated 

puppies with the local vaccine.  

 

PIND-ORF (Zylexis)  

PIND-ORF (Zylexis) containing inactivated 

P. ovis strain D 1701 (with a minimum of 230 

IFN units) was supplied by Zoetis and used on 

days 0, 2, and 4 day. Dose, frequency, and 

route of admission were chosen according to 

the manufacturer’s recommendations. The 

used dose was 1ml/puppy inoculated 

subcutaneously. 

Antisera 

Canine Parvovirus antiserum 

Specific anti-canine parvovirus serum was 

kindly supplied by the Department of Pet 

Animal Vaccine Research, Serum and Vaccine 

Research Institute, Abbasia, Cairo and used for 

virus identification through application of 

virus neutralization test. 

Canine Parvovirus antiserum conjugated with 

fluorescin isothiocyanate 

It was kindly supplied by the Department of 

Pet Animal Vaccine Research, Serum and 

Vaccine Research Institute, Abbasia, Cairo. It 

used for identification of the virus isolates 

using direct fluorescent antibody technique. 

Challenge test 

Challenge of expermental animals after 21 

days of vaccination (5 of each group) were 

carried out through the intranasal route using 

10
5
TCID50 (1ml) of the virulent recent CPV-2a 

strain in step with Kotb [20]. The other  three 

puppies in each group were kept for following 

up the levels of exhibited CPV antibodies and 

as test control. 

Serum Neutralization test (SNT)  

SNT was carried out on serum samples 

obtained from all experimental puppies before 

and at weekly intervals up to 4 weeks then 

every month up to 6 months post application 

of the experimental work using the micro titer 

technique according to Bass et al. [23]. The 

titer of antibody was expressed as the 

complementary of the ultimate serum dilution 

which neutralized and inhibited completely the 

CPE of 100 TCID50 of the used virus 

according to Singh et al. [24]. 
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Statistical analysis 

Microsoft Excel program was used to 
analyze all information collected through 
history, basic clinical examination, laboratory 
examinations and result measures recorded. 
Information were at that point imported into 
Statistical Package for the Social Sciences 
(SPSS form 20.0) software for analysis. 
Concurring to the sort of data subjective 
represent as number and percentage, 
quantitative proceeds group represent by mean 
± SD, the following tests were utilized to test 
differences for significance, difference and 
association of qualitative variable by Chi 
square test (X2) or Fisher exact. ANOVA for 
multiple quantitative continues data. P value 
was set at <0.05 for significant results and 
<0.001 for high significant result. 

Results and Discussion 

The obtained results revealed that all 

vaccinated puppies did not show any abnormal 

clinical symptoms post vaccination that 

indicate the safety of used vaccines and PIND-

ORF. Such animals exhibited detectable 

specific CP antibodies by the first week 

specially in local vaccinated group but it was 

noticed that puppies received PIND-ORF with 

the local vaccine showed higher antibody titers 

8 than those received either the local or 

Vanguard vaccine alone (4 and 0 respectively). 

As depicted in Table 1, antibody titers of CP 

increased earlier in animals inoculated with 

PIND-ORF than in other vaccinated ones 

although the peak antibody titer was the same 

in all groups (256) by the 3
rd

 to the 4
th

 month 

post vaccination and retained at this level up to 

6 months post vaccination 

Table (1): Canine parvo serum neutralizing antibody titers in vaccinated puppies 

Post vaccination 

intervals 

Mean CP serum neutralizing antibody titer* in vaccinated puppies  

The native 

vaccine 

Vanguard 

vaccine 

native vaccine 

with PIND-ORF 

Unvaccinated 

control
 #
 

P 

1
st
 W pv** 4 (2-6) 0 (0-0) 8 (4-16) 

 

 

 

↑ 

0 

↓ 

0.001** 

2
nd

 Wpv 8 (4-16) 4 (2-8) 16 (4-32) 0.00** 

3
rd

 W pv 16 (8-32) 16 (8-32) 32 (16-64) 0.0002** 

4
th

 Wpv 64 (32-128) 32 (16-64) 128 (64-256) 0.00** 

2
nd

 Mpv*** 128 (64-256) 64 (32-128) 256 (128-256) 0.00** 

3
rd

 Mpv 256 (256-256) 128 (64-256) 256 (256-256) 0.021* 

4
th

 Mpv 256 (256-256) 256 (256-256) 256 (256-256) --------- 

5
th

 Mpv 256 (256-256) 256 (256-256) 256 (256-256) ------- 

6
th

 Mpv 256 (256-256) 256 (256-256) 256 (256-256) -------- 

 0.00** 0.00** 0.00**   

* CP serum neutralizing antibody titer= the reciprocal of the final serum dilution which neutralized and inhibited 

completely the CPE of 100 TCID50 of CPV 

**Wpv= week post vaccination    ***Mpv= month post vaccination 

# unvaccinated control= group treated with PIND-ORF and unvaccinated, plus group untreated and unvaccinated. 

 

These findings could be explained in a 

parallel manner to those reported by Spibey et 

al. [8] who stated that attenuated CPV 

vaccines provided excellent protection and a 

longer immunity. Regarding the used CPV 

strains included in the applied vaccination; in 

spite of the fact that the antigenic types CPV-

2a, 2b and 2c totally replaced the original 

CPV-2 type which is utilized in many 

commercial vaccines, it was concluded that 

CPV-2 vaccines are still successful stimulating 

protection against CPV-2 variants in puppies 

[8, 10]. Monovalent CPV-2 vaccines are 

broadly prescribed for initial immunization of 

puppies and moreover accessible containing 

exceptionally high titer virus (107 TCID50) 

[7]. Around 60% of all puppies seroconverted 

after a single vaccination either at 8 weeks of 

age with a multivalent vaccine or at 6 weeks of 

age with a CPV monovalent vaccine.  Right 

now, accessible vaccines based on CPV-2 and 

CPV-2b safeguard against all known strains of 

CPV, including the current CPV-2c strain [10]. 

Since the recognizable proof of canine 
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parvovirus type 2, three variants have hence 

been observed contrasting from the historical 

CPV-2 and each other just by 1–2 amino acids 

[25]. They explored whether cross-reaction 

was initiated by vaccination with a CPV-2b 

containing vaccine. 

Antibody profile and serum analysis from 

challenge puppies with CPV-2b vaccinated 

with a multivalent vaccine gave similar 

antibody profiles for CPV2 and serological 

responses were higher than those for CPV2. In 

any case, CPV-2 responses were considered 

protective clinically. After vaccination puppies 

showed up a speedy increase in antibody titers, 

after second vaccination come to a plateau 

with a slight diminish to challenge after which 

speedy anamnestic reactions were seen. 

Serological responses evaluation proposes 

inoculation with CPV-2b would cross-protect 

extinct within the field. They concluded that 

vaccination against all currently circulating 

field strains, CPV-2a and CPV-2c, and the 

extinct field strain CPV-2 with a multivalent 

vaccine containing the CPV-2b variant strain 

will initiate cross-reactive serological reactions 

in puppies. With respect to Egypt, a live 

attenuated CP vaccine was arranged 

effectively actuating high long enduring 

immunity in vaccinated puppies [20]. A 

bivalent live attenuated cell culture vaccine 

was arranged against canine distemper and 

canine parvo viruses. This vaccine was found 

to be secure and powerful as illustrated by 

serum neutralization and challenge tests [26]. 

These vaccines create varying levels of 

defensive immunity and are secure either alone 

or in combination with other vaccine 

components [27, 28]. It was reported that 

PIND-ORF stimulates the innate immune 

system that  explains the earlier and higher 

starting of induced CP antibodies in puppies 

received it with the local vaccine than in 

puppies received the vaccines only. This is in 

context with Mayr and Mayr [14] who stated 

that the innate immune paraspecific impacted 

by paramunity inducers which are non-

immunizing biological items. They also 

concluded that paramunity inducers 

stimulating monocytes and macrophages lead 

to upgrade the rate of phagocytosis and 

progressing the activity of other 

lymphoreticular cells. 

Table (2): Protection efficacy of Canine Parvo vaccines and PIND-ORF against experimental Canine 

Parvovirus Infection. 

Puppies groups 
Number of test 

puppies 

Number of sick 

puppies 

Number of dead 

puppies 
Protection % 

Vaccinated with the local CP 

vaccine 
5 1 (20.0%) 0 (0.0%) 80 

Vaccinated with Vanguard 

vaccine 
5 1 (20.0%) 0 (0.0%) 80 

local CP vaccine with PIND-

ORF 
5 1 (20.0%) 0 (0.0%) 80 

Treated with PIND-ORF 5 4 (80.0%)* 1 (20.0%)* 20 

Unvaccinated untreated 5 5 (100.0%)* 4 (80.0%) # 0 

P 0.00** 0.00**  

*
 P≤0. 05     

** 
P≤0. 01 

As demonstrated in Table 2, the challenge 

of vaccinated puppies against the isolated CPV 

strain (CPV a2) showed a protection rate of 

80%, each in puppies vaccinated with the 

local, Vanguard, local with PIND-ORF, 

respectively and protection rates of 20% and 

0% in PIND-ORF treated and unvaccinated 

control puppies, respectively. These results 

appear to be supported by those of Yule et al. 

[6] who concluded that the infection with the 

new (CPV-2a/2b) can be avoid  by vaccine 

based on the original antigenic type CPV-2, 

and Spibey et al. [8] who stated that attenuated 

CPV vaccines provided excellent protection 

and a longer immunity. In addition, Spibey et 

al. [8] and Larson and Schultz [10] reported 

that the original CPV-2 vaccines are still 

viable in stimulating protection against CPV-2 

variants although the antigenic variants CPV-

2a, 2b and 2c was totally replaced the CPV-2 
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type. On the other side, it was found that 

PIND-ORF induced higher survival rate in 

treating puppies (20%) than in untreated 

unvaccinated puppies (0%). This is in 

agreement with Proksch et al. [13] who 

reported that the harmful impacts, such as 

infectious pathogens, malignant cells, poisons, 

and foreign substances could be limited by 

using paramunity which work as non-

pathogen-specific and non-antigen-specific 

security of term. The innate immune system is 

reportable to stimulate by the paramunity 

inducer PIND-ORF and, in the event that 

utilized as a supplementary pharmaceutical, 

may cause a more fast advancement in clinical 

indications in puppies with CPV infection [16, 

17].

  

 

Figure (1): Puppy suffering from CPV infection showing weakness, dullness and vomiting. 
 

 

Figure (2): A weak puppy suffering from bloody diarrhea. 

 

Figure (3): Severe congestion of the internal organs of dead puppy infected with CPV five days post 

infection in unvaccinated untreated group. 
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Affected puppies with the challenge virus 
showed fever, vomiting, bloody diarrhea, 
dehydration and rough hairs and some of these 
puppies were dead showing sever congestion 
of the internal organs and enlarged spleen as 
shown in Figures (1, 2, 3). This was in 
concordance with the results of previous 
studies [29, 30] who stated that  bloody 
diarrhea was one of the most clearly observed 
signs in 40% of CPV infected puppies. It was 
concluded that vomiting is one of the major 
clinical sign in infected puppies developed 
early within 24 to 48 post infection. This was 
in concordance with the results of previous 
studies [2, 31, 32]. On the other hand, post 
mortem findings came similar to and 
confirmed by those previously reported [33, 
34]. In addition sequence analysis of recent 
isolates showed that they are closely related to 
CPV-2a genotype. CPV-2a and 2b genotypes 
that were detected in Egypt [35- 38]. Also, El-
Gendy [37] concluded that recent field CPV 
strains are 99% homologous with the local 
vaccine strain in Egypt and there is no need to 
change the current used vaccine strains.   

Conclusion 

The recurrently used CPV vaccines; either 
the native or imported ones; can guard puppies 
against new CPV-2a strain. PIND-ORF could 
be used to accelerate and enhance the 
induction of CP antibodies in vaccinated 
puppies and may reduce the hazard of virus 
infection in affected animals. 
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 الملخص العربي

 مع لقاحات فيروس البارفو في حماية الجراء التي تواجه عدوى معملية  PIND-ORFفعالية 

 المعزوله حديثا CPV-2aباستخدام سلالة 

ػهٙ احًذ ػثذ انشحًٍ 
1 *

، فاسٔق ػطٛح انثهكًٛٙ
2

، َاصش صٚذاٌ أتٕصٚذ
2

عًٛش محمد إدسٚظ، 
3

 

1 .
 يصش -انماْشج  – هٛحغثٛة تٛطش٘ فٗ لطاع انغجٌٕ تٕصاسج انذاخ

2 .
 يصش  -جايؼح انضلاصٚك  -كهٛح انطة انثٛطش٘  -الأيشاض انًؼذٚح  -لغى غة انحٕٛاٌ 

3 .
 يصش -انماْشج -انؼثاعٛح  -يؼٓذ تحٕز يصم انذو ٔانهماحاخ 

شائؼًا ْٔايًا  ذؼذ ػذٖٔ انكلاب تفٛشٔط انثاسفٕ يٍ تٍٛ انؼذٚذ يٍ الأيشاض انخطٛشج انرٙ ذرعًٍ َٓاٚح دسايٛح ٔذظم عثثًا

انًحهٛح ٔانًغرٕسدج إنٗ  CPVنلاصاتاخ ٔانٕفٛاخ فٙ انكلاب انصغٛشج. ٔيٍ ثى ذٓذف ْزِ انذساعح إنٗ ذمٛٛى فؼانٛح نماحاخ 

ً تاعرخذاو انغلانح انفٛشٔعٛح انجذٚذج  (PIND-ORF)جاَة يحفض انًُاػح  . CPV-2aفٗ  انكلاب انرٙ ذى اصاترٓا ذجشٚثٛا

ٕٚيا ذمشٚثا خانٛح يٍ انطفٛهٛاخ انذاخهٛح ٔانخاسجٛح تانفحص  45انجشاء يٍ انغلانح انًحهٛح تؼًش  يٍ 44ػهٗ  ذًد انذساعح

حٕٛاَاخ  8)خًظ يجًٕػاخ  ، ذى ذمغًٛٓا ػشٕائٛا انٗالاكهُٛٛكٗ ٔخانٛح يٍ الاجغاو انًُاػٛح تاخرثاس لٛاط الاجغاو انًُاػٛح

، أٔ يغ انًجًٕػح انرٗ ذى اػطائٓا تانرحصٍٛ يماسَح يغ تؼعٓا انثؼط انًجًٕػاخ انرٙ ذى حمُٓا نكم يًُٓا(.ذى يماسَح

انًحهٛح ٔ  Parvovirus ؼلاج. نمذ ٔجذ أٌ كلا يٍ ذحصُٛاخانًحفضانًُاػح فمػ  ٔانًجًٕػح انرٗ نى ٚرى حمُٓا تانهماح أٔ ان

Vanguard رٕٚاخ ػانٛح يٍ الأجغاو انًعادج تؼذ انرطؼٛى ٔذؼطٗ يغ ؼانح لا ذغثة أ٘ سد فؼم اكهُٛٛكًْٗا نماحاخ آيُح ٔف

٪ نهكلاب ظذ انغلانح انحادج الأخٛشج 84ٕٚيًا تؼذ انرطؼٛى. ْزِ انهماحاخ أػطد حًاٚح تُغثح  34( تُغثح 256نفٛشٔط انثاسفٕ )

(CPV-2a ٖٔفٙ حٍٛ أٌ انجشاء غٛش انًحصُح نى ذصًذ أياو انؼذ )نٕحظ أٌ انفٛشٔعٛح انصؼثح. إظافح إنٗ رنك ،PIND-

ORF نى ٚرًكٍ يٍ ذؼضٚض لذسذّ ػهٗ ل الأعثٕػٍٛ الأٔنٍٛ تؼذ انرحصٍٛ، ٔيغ رنكذ ػضص اعرجاتح انكلاب انًُاػٛح خلال ،

انًغرخذيح حانٛا عٕاء  CPVانجذٚذج. انخلاصح فٗ ْزِ انذساعح أٌ نماحاخ  CPV-2aانحًاٚح يٍ علانح انؼذٖٔ تفٛشٔط 

 .PIND-ORFانجذٚذج جُثا إنٗ جُة يغ يحفض انًُاػح  CPV-2aح انًحهٛح أٔ انًغرٕسدج ًٚكٍ أٌ ذحًٗ انجشاء ظذ علان

 


