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Abstract

This study was aimed to determine the prevalence of rotaviruses in Karbala and Basrah
provinces, the genetic reassortment of human and animal rotavirus strains and the novel
strains. Rotaviruses were detected by Immunochromatography Test (ICT) then the positive
samples were tested by reverse transcription PCR (RT-PCR) using specific primers to VP7
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Introduction and VP1 then conical cylinders concerning the replication
multiplexes have been formed by resolving the genomic
RNA segments (5). Internationally, G4P 8 strain, G3P 8

strain, G2P 4 strain, G1P 8 strain and G9P 8 strain these

Reoviridae family contains Rotavirus is a non-enveloped
double stranded RNA (dsRNA) virus that according

phylogenetic analysis resolved into 8 types (RVA to RVH)
analysis (1). The rotavirus genome consists of 11 dsRNA
segments which code for the six structural (VP1-VP4, VP6,
VVP7), VP4 and VVP7 responsible for viral attachment proteins
and neutralization antigens (2). VP4 cleavage into two
fragments VP8 and VVP5 when a activated by proteolytic at
the tip of the VP5 attached in circular form with VP8 and
VP6 trimers make attach with both VP7 and VP4 trimers on
the outer shell (3) while VP2 consist of 120 particles of the
viral protein (4) RNA polymerase (RdRp) affected on the
central shell around the eleven segments of viral genome of
dsRNA also the viral RNA, the covering enzyme and VP3
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rotavirus strains are considered as the greatest infective
source in human infections. most dominant with 37.7% are
G1P 8 strains (6). Rotavirus A was detected as one of the
highest members and widely studied as one of causes
diarrheal infection in infants and young children with life
threatening diarrhea internationally. Group A rotavirus
(RVA) is responsible for acute dehydration diarrhea in
humans and animals. RVA shows wide range diversity and a
variety of human strains share genetic and antigenic features
with animal origin RVA strains. RVA shows wide range
diversity and a variety of human strains share genetic and
antigenic features with animal origin RVA strains (7).
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Recently facts depending on detection methods as
serological or direct virus detection confirmed that animal
also susceptible to rotavirus infection and the incidence of
rearrangements in the genome of RVA within diverse
species were caused by circulation of RVA in domestic
animals, depending on environmental conditions in studied
region (8). In humans the primary impartial is that,
immunization is prompted in children suffering from severe
infection this immunization gives active immunity when
antibody from mother were decreased in age range between
fourth- sixth months. In 2019 many countries have been
deduced this vaccine in national immunization program.
Active immunity induced by immunization is prompted to
preceding during the first few years of children lives when
the risk of severe infections (i.e., hospitalization and deaths)
is the greatest after the reduction of maternal antibody level
by the age of 4-6 months (5). Rotaviruses infect livestock
particularly calves causing economic loss due to highly cost
of treatment and highly rates of mortality and morbidity,
Rotavirus have ability to genetic alteration with Rotaviruses
from human origin, these Rotaviruses are a potential
reservoir for genetic exchange with human rotaviruses (9).
There is indication that animal rotaviruses can infect
humans, either by direct transference of the virus or by
sharing in one or several RNA segments to reassortment with
human strains (10). The infection and replication of
Rotavirus occurs in mature, non-dividing enterocytes in the
middle and tip of the villi and in enteroendocrine cells in the
small intestine (11), signifying that these cell types explicit
factors that are responsible for efficient infection and
replication (12).

Materials and methods

Pediatric stool samples

A whole of 200 of diarrheal stool samples were collected
from hospitalized children during the period from November
2018 to August 2019. Majority of these samples were
collected from children under 5 years of age who were
hospitalized with suspected rotavirus gastroenteritis. A total
of 100 samples were admitted from children in pediatrics
hospital of Karbala province and the other 100 samples from
Maternity and children hospital in Basrah province. All
samples were collected and analyzed under aseptic
conditions.

Bovine fecal samples

In winter season of 2018-2019 with cold weather, about
134 and 179 fecal samples were collected from domestic
diarrheic calves in Karbala and Basrah provinces
respectively, with rang of age from three months to two
years. Stimulation of rectum was done for collection of feces
in disposable plastic container then sent with sterilized
circumstances to the laboratory.
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Rotavirus identification

The samples were tested for Rotavirus antigen by using
Immunochromatography Test (ICT) LumiQuick, Adeno-
Rotavirus Antigen Comb Test Card
Immunochromatography, according to the manufacturer's
instructions.

RNA extraction

FavroPrep™ for isolation of viral nucleic acid from
supernatant stool samples were used. It based on mini spin
column (silica matrix) for the isolation of viral RNA,
according to the manufacturer's instructions.

Reverse transcription

Bioneer Accupower® RocketScript™RT PreMix is a
complete system for the efficient synthesis of first strand
cDNA from RNA templates and combines all the reagents
necessary for successful cDNA synthesis in a convenient
individually aliquot and lyophilized in single-tube, two-step
format. RTase, which is an RNA-dependent DNA
polymerase that is used in cDNA synthesis with long RNA
template. During cDNA generation random hexamer primers
were used to exposure to all regions of the RNA when cDNA
was produced having different lengths of cDNA. The first
strand of cDNA can be directly used as a template in PCR.

cDNA Synthesis

Reagents and samples were brought at room temperature
before starting with the reaction, 10 pl of RNA were added
to the reaction tube and the final volume is completed up to
20 ul with RNase free water and mixed gently and spun-
down by microcentrifuge. The reaction tube then placed in
the thermal cycler programmed (table 1). These generated
cDNA pool having different lengths of cDNA. Synthesized
cDNA is immediately used as template for PCR, or kept at -
20°C for farther use.

Table 1: Reverse transcription reaction thermal profile

No Temperature Time
1 37°C 10 min
2 42°C 30 min
3 95°C 5 min
4 4 Hold

PCR amplification of vp7 Gene

At room temperature the master mix contents were taken
before usage and on a separate biohazard safety cabinet the
PCR master mix was done. For each PCR reaction within
single pre-mixed ready to use PCR reaction tube containing
Taq DNA polymerase, dNTPs, MgCI2 and reaction buffers
from Bioneer company (Korea), adding 3ul from forward
primer, GGCTTTAAAAGAGAGAATTTCCGTCTGG (10
pmols/ul) and 3 ul  from reverse  primer,
GGTCACATCATACAATTCT (13). (10 pmols/pl) for vp7
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gene.in each reaction tube seven microliter of tubes were
then adequate mixing of the components of the reaction by
micro centrifuge.

DNA sequencing

Sequencing of samples was done by Macrogen company
(Korea). and sequencing result were viewed and compared
with reference DNA sequence using Blast software.

Statistical analysis

The data were analyzed (P<0.05) by chi square test using
SPSS statistical software. for checking all values and through
tab trial to investigate significant comparison between viral
infection percentages in different studying markers of
population study.

Results

Prevalence of Rotavirus in human stool samples

The results showed 48 samples out of 100 were positive
for rotavirus infection from pediatric teaching hospital in
Karbala province. While in Basrah province 53 out of 100
samples were positive in diarrheic children, (Figure 1, Table
2).

Table 2: The results of Human Rotavirus Detection in
Karbala and Basrah provinces by Imunochromotography
Test (ICT)

Province  Total samples Positive Negative
Karbala 100 48 (48%) 52 (52%)
Basrah 100 53 (53%) 47 (47%)
Total 200 101 (50.5%) 99 (49.5%)

X2 =0.5,df=1, P=0.479.

Figure 1: Imunochromotography test showed negative result
with rotavirus (A), positive result (B).

Prevalence of Rotavirus in bovine fecal samples.

All the 313 diarrheic fecal samples were screened for
group A rotavirus using immunochromatography test (ICT).
Overall, 51 and 55 samples had detectable rotavirus infection
from Karbala and Basrah provinces respectively (Table 3).
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Table 3: The result of bovine rotavirus detected in Karbala
province and Basrah province by imunochromatography test
(ICT)

Province  Total samples Positive Negative

Karbala 134 51 (38.1%) 83 (61.9%)
Basrah 179 55 (30.7%) 124 (69.3%)
Total 313 106 (33.9%) 207 (66.1%)

X2 =1.84,df=1, P=0.174.

Detection of Rotavirus by RT-PCR: Diarrheic human
samples

In order to Immunochromatography assay results,
conventional PCR was carried out to detection the gene of
outer layer VP7 1062bp. The extracted RNA transcribed to
cDNA, these samples were amplified with primers for the
3‘and 5‘ends of each of the vp7 gene. The study enrolled 27
samples out of 48 Rotavirus positive samples (by an
Immunochromatography assay) in Karbala province in table
3. While in Basrah province RT-PCR demonstrated 31
samples from 53 Rotavirus positive samples (by an
Immunochromatography test) table 3. The amplicon size of
vp7 gene was1062 bp as shown in figure 2, table 4.

M (Marker ladder 100bp). Lane (1-10)

Figure 2: RT-PCR product at 1062bp analysis for VP7 gene
in Rotavirus from human with 100 bp DNA ladder.

Table 4: The results of human Rotavirus detected in Karbala
and Basrah provinces by (RT-PCR)

Province  Total samples Positive Negative

Karbala 48 27 (56.3%) 21 (43.7%)
Basrah 53 31 (58.5%) 22 (41.5%)
Total 101 58 (57.4%) 43 (42.6%)

X2 =0.05, df= 1, P=0.819.

Diarrheic animal 's samples

All bovine fecal samples gave positive results for
Imunochromatographic assay were confirmed by RT-PCR.
In present investigation, out of 51 only 22(43.1%) positive
samples screened for the presence of group A rotavirus
specific vp7 1062bp genes in Karbala province, nearly
similar result was conducted in Basrah province 25 (45.5%)
were positive (Table 5), (Figure 3). In the present study,
screening of bovine fecal samples was done to know the
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prevalence of rotavirus infection and confirms the circulation
of group A rotavirus in Karbala and Basrah provinces that
allows to understand mechanisms that may effect on
interspecies transmission route of rotavirus which play an
important contributes to the diversity of human RVA strains
as a zoonotic virus.

Table 5: Animal Rotavirus detection in Karbala and Basrah
provinces by Polymerase Chain Reaction (PCR)

Province  Total samples Positive Negative

Karbala 51 22 (43.1%) 29 (56.9%)
Basrah 55 25 (45.5%) 30 (54.5%)
Total 106 47 (44.3%) 59 (55.7%)

X2 =0.05, df= 1, P=0.809.

15000p
10000p
5000p

1000p

M (Marker ladder 100bp). Lane (1-9)

Figure 3: RT-PCR product at 1062bp analysis for VP7 gene
in Rotavirus from animal with 1500 bp DNA ladder.

Sequence of DNA detected
The accession number of local Irag's strain in present
study demonstrated in (Table 6).

Table 6: Clinical sample from human amplified using
Rotavirus vp7 gene specific primers

No Type of Current study strain
gene (GeneBank accession No.)
1 \Vp7 MK801760.1 Human
(Note) In current study the sequencing was don for human
sample only to use for further analysis.

Source

DNA sequence alignment

Using Blast software for all local samples of vp7derived
from diarrheic human samples derived nucleotide sequences
were aligned for matching with the reference database
(GenBank) revealing the local human samples reveled
(100% identity) completely match for vp7 human sample
with reference vp7gen GenBank sequence accession ID:
K681838 as shown in figure 4, phylogenetic tree shows
closely related with human origin strains from Pakistan and
India (Figure 5).

Human rotavirus A strain NIH-BBH-3989 glycoprotein (VP7) gene, partial cds
Sequence ID: KX681838.1 Length: 740 Number of Matches: 1

Range 1: 221 to 607

Score Identities Gaps Strand
715 bits(387) 387/387(100%) 0/387(0%) Plus/Plus
Query 1 AAATTAATGATGGTGAATGGAAAGACTCATTATCACAAATGTTTCTCACA

LELLELEREELEC et it il
Sbjct 221 AAATTAATGATGGTGAATGGAAAGACTCATTATCACAAATGTTTCTCACA

Query 61 CAACAGGATCAGTCTATTTTAAAGAGTATTCAAGTATTGTTGATTTTTCT

LELLELEEEEREL et i et i e ptininrnnnl
Sbjct 281 CAACAGGATCAGTCTATTTTAAAGAGTATTCAAGTATTGTTGATTTTTCT

Query 121 AATTATATTGTGATTATAACTTAGTACTAATGAAATATGATCAAAATCTT

FELLEELRRER e ettt e et eretntnl
Sbjct 341 AATTATATTGTGATTATAACTTAGTACTAATGAAATATGATCAAAATCTT

LOCELDRE et e bttt et i ritrritl

uery 181 TGTCAGAGTTAGCTGATTTAATATTGAATGAATGGTTATGTAATCCAATG
jct 401 TGTCAGAGTTAGCTGATTTAATATTGAATGAATGGTTATGTAATCCAATG

Figure 4: GenBank database alignment of vp7 gen DNA
sequence from local human sample showing 100% match
with match with reference human Rotavirus, using Blast.

MFA34779.1 Rotasirus G1 isalate 34KCAYSERDOIGGT capsid glycopratein VPT (vP7) gene partial cds
_|MF594752.I Ratairus G1 isolate 3WAYSERIZI16/G1 capsid glycoprotein VPT (vPT) gene partial cds
L—— MF484778.1 Rotarirus G1 isofate BSEMIR2D1GAG1 capsid glycopratein VPT (vP7) gene partial cds
MHBS7054.1 Rotavirus: A strain RVAHuman-wt/PAK/NH-BEBH 2608201575176 glycoprotein (¥F7) gene patial cds
IT437545 1 Human rotavirus A isotate RVHumanswt/PARAZA0IIVGTPE VFT gene partial cis
G0452920.3 Human rotasirus A strain R Hu-st/RUSMovosibirsk/Ne09-DB3/2009/51P3 outer capsid protein VFT (WPT) gene complte cds
F— JZ2091.1 Hurnan ratairus & fsokste NVOT 18584 WPT qene partial cds
[T—— KoB30535.1 Rotasinis A strain RADSH YFT {vF7) gene complete cds
«MD0BE33. 1 Rotavinus A strain RyAHuman-wtIMDMKOL-15-102010/G1PA glycopratein gene complete cds
F— JNZ2093.1 Hurnan ratairus & fsokste NVOT15871 WPT qene partial cds
MKA34718.1 Hurnan motairus Aisolate RyAHuman-wtKENKBRM220141G1P3 WPT [G) gene partial cds
JAZPA17.1 Rotaiins A strain RvAHuman-wtAUSCKIINO42009/G1PS segment 3 capsid glycoprotein VPT (YP7) gene comglete cds
JAIZPA05.1 Retaiins A strain RvAHuman-wtAUSICKII22009/51PS segment 3 capsid ghycoprotein VPT (YP7) gzne comglete cds
HCEE151.1 Human rozsirus A isalate NIHPAK-CHL-21D from Pskista
— @ K0EA183.1 Human rotairus A strain NIHEBH-3983 glycoprotein (vF7) gene parial
[ 1 @ MHSET051.1 Rctaings A srain FvAHumarstPAKNH-BSH-SET/2015/1PE glycopratein (YPT) gene partl cis
@ 1kBI17B0.1 Rotavinus A steain Fiahsn-ham! viral grotein 7 (vp7) raRthlA partial cds
KFO0BB32.1 Human rotarins A isolate HuRUS/Omsh08-0262008/G1PE cuter capsid pratein WPT [¥P7) gene panisl cde
(GO452913.2 Human rotaus A isolate NowI7-KE outer capsid protein WPT (WFT) gene complete cds

capsid protein (YP7) gene partial cds

JQ0E3490.1 Hurnan rotavirus A steain RAHuman-#t/CAN/RTO94-07/2008/G1P outer capsid surface protein () gene complete cds
GUATT134.3 Human rotavinus A isolate Novi3-H1E auter capsid protein YPT (4P7) gene complete cds

KMITTT18.1 Rotavirus A izolate RVAHuman-st/RUSANIS005-07/2007IG1P3 VPT qene partial cds

ZE0292 1 Human rotavirus A segment 3 isalate Fin-311

Figure 5: vp7 gene segment phylogeny for local sequence
indicated in blue point and other closely corresponding
international sequence indicated in red point Molecular
phylogenetic analysis was done using Maximum Likelihood
Method.

Discussion

Prevalence of Rotavirus in human stool samples by
Imunochromotography Test (ICT)

The most common causes of pediatric gastroenteritis are
Rotaviruses in worldwide, mainly in children under 5 years
(2). Even though (14) assumed the improvement of infection
may be not lead to diarrheal deaths with remains significant
of diarrheal disease. The previous studies on Rotavirus
detection were most frequently associated with diarrheic
children under 5 years in Iragi children this agree with locally
studies by (15). The features of the children whose stool
samples revealed Rotavirus infection results by rapid
Immunochromatographic test (ICT) showed 48% and 53%
in Karbala and Basrah provinces respectively (Table 2), in
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accordance with our results, (16) who collected the samples
from five Iraqi provinces (Babil, Karbala, Missan, Qadissiya,
and Wasit) found a similar prevalence (47.2%), was positive
by using (IC) test. Another studies conducted in Basrah
city/lraq hospitalized children (17) found a lesser prevalence
of viruses (31%) suffering from Rotavirus by
Immunochromatographic test (ICT) test as a simple and easy
to read with limited equipment needed. The international
scenario of rotavirus prevalence exhibited through (18) who
used conventional methods (eg, IC test and ELISA test) for
Rotavirus detection and detected 24% of children under five
years with Rotavirus infection.

Rotavirus prevalence in bovine fecal
Imunochromotography Test (ICT)

The current study, screening of bovine fecal samples was
concluded to identify the occurrence of rotavirus infection
and checks the circulation of group A rotavirus in middle and
south area of Iraq for drawing the map of calves diarrheal
that allows for application of effective and targeted
continuous strain surveillance in licensure area to understand
mechanisms that may effect on interspecies transmission
mechanism of rotavirus which play an important participates
to the diversity of strains RVA from human origin as a
zoonotic virus. The present results demonstrated (38%) and
(30%) of Rotavirus infection in Karbala and Basrah
provinces respectively (Table 3). This result was compatible
with study of (19) found there is no significant variances
between Male and female (37.5%, 40% respectively) were
seen diseased. While (20) found range prevalence or
Rotavirus A by using chromatographic immunoassay
(Monoclonal antibodies) to capture the attendance of
rotavirus virus antigen with 71% (85 of 119 samples) were
highest positive in Wasit province, but the lowest positive
was in Dyala province 15% (4 of 26 samples) in middle
provinces regions of Iraq from cattle and buffalo calf with
acute diarrhea.

samples by

Prevalence of rotavirus in human stool samples by
Polymerase Chain Reaction (PCR)

Viral gene was detected by using PCR technique which
has a vital role to detect genes in vary strains furthermore
bypassing primers which mismatch connection with
template. Therefor recognizing vp7gene (glycoprotein)
according to its function in infection and pathogenesis as
outer capsid protein for neutralization antibody and enter to
host cell in replication cycle (21). While (22,23) showed RT-
PCR less efficiency than RT-qPCR for amplification in
comparison with +ve and -ve control. The present study was
designed to explore the role of group A rotavirus as causative
agents of diarrhea by using PCR assay as more sensitive
technique, in Basrah and Karbala provinces. The prevalence
of genotype specificity that assumed in further than one host
may be attained as a good alternative to prediction the host
species origin. Actually the image is more complicated as
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many host species may have a diversity of genotypes, and at
the present time or in prospectively in a far time appear the
dramatic of associated host species that may release a unique
strain rotaviruses patterns according to credited genomic
diversity in numerous hosts species (24).There is an
profusion of molecular epidemiological data on the
opportunity out of both wusual and unusual VP7
(glycoprotein, G-genotype) protein determined by Reverse
transcription PCR amplification (RT-PCR) in world. The
present study by using PCR technique for amplification of
vp7 gene (by rotavirus specific primer) from human and
animal with desired amplicon size is designed to detect the
occurrence of Rotavirus and its molecular description to
identify the genotypes which are distributed between human
and animal populations, Rotavirus was detected in 57% in
human samples (Table 4), therefore, the results of present
study were somewhat consistent with many Iraq's studies for
example in percent 51.98% in Middle Irag was conducted by
(25). In other hand Iragi Kurdistan, exposed lesser incidence
37% of infected children with gastroenteritis were septic
with rotavirus (26,27) showed there is no significant
statistical difference in regarding geographies only male
more than female, medical features, kind of treatment and
course of illness (except period of onset). And about 47.4%
of acute gastroenteritis cases of diarrheic sample with no
significant statistical difference between rotavirus and other
sources of gastroenteritis regarding demographic features
(except for gender, more in males), clinical features, and type
of treatment and course of disease (except time of onset). The
proportion in present study was lower than that 40.5%
(81/200) and 24.6% (34/138) observed in Basrah children
(28,29) respectively and (30) showed 42.45% in infant in the
Mid region of Iraq. Other study found 40.3% among acute
diarrheal children aged less than five years in Baghdad
province (31).

Prevalence of Rotavirus in bovine fecal samples by
Polymerase Chain Reaction (PCR)

The present study on animal fecal samples was
undertaken to express specific genotypes of RVAs
circulating among calves for their eventual control in
different parts of Iraq and association of Rotavirus with
clinical cases of diarrhea was traditional in bovine
population of Karbala and Basrah region was confirmed by
RT-PCR. Discovering the revolving genotypes in
susceptible animal population from different geographical
area of Iraq is a vital to understand the virus evolution,
interspecies transmission, especially when we are in a phase
of introduction the prophylactic vaccine. In view of which,
the present study was started to check the survival and
circulating genotypes in calves RVAs isolates from high
elevation areas of the state have a prevalence of 43.1% and
45.5%in Karbala and Basrah provinces respectively was
noticed (Table 5). This result higher than studies of (20)
showed (17%) because of the Iragi hot climate and molecular
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lab difficulties in middle and south area of Iraq. Other study
also showed lower result than our study it was 15.5 % of
diarrheic calves associated with rotavirus infection as a
serious cause of neonatal calf diarrhea and the highest rate of
infection was recorded in the diarrheic calves in 8-15 days of
age in Mosul city, Iraq (32). The present study compatible
with study in Missan 48% (12 of 25 samples) and the lowest
was in AlQadissiya 28% (7 of 25 samples) (16). When
compared to other studies the percentage of rotavirus-
positive specimen of our study also compatible with studies
reported by many investigators such as 49.4 % in Iran (33)
while in Babylon about (23%) of Rotavirus infection was
recorded in calves (34). The vital role of molecular detection
in this study compatible with (35) and (36) who used also
molecular diagnosis and genetic relationship in virus.

DNA sequence analysis

The present study significant the similarity of genetic
features between human and animal that applied to further
studies are needed to understand the dynamics of rotavirus
transmission, cycle, and to identify alternative management
practices to minimize the risk of Rotavirus. also there is
numerous suggestions previously confirmed that bovine
rotaviruses (BRVSs) have talent to cross the host species
barrier and circulate among neonates with creating zoonotic
transmission then can infect human. However, the
predominance of these strains can vary obviously in different
settings and from one year to the next. The sequencing after
employed reverse transcription PCR amplification is a
marginal apparatus for detection genotypes of rotavirus, all
amplified these genes were admitted for DNA sequencing
analysis in order to validate them then aligned together with
local and international sequence from GenBank using
Clustal W software program in order to identify relationship
between the local and international strains that aids to
confirmation that human rotavirus strain is a zoonotic origin
may infect animal with same strain and to permit the
mutation in detected samples that may reduce vaccine
efficient then all these reliable evidence give us lucid idea
about surveillance strain in era and if an employed vaccine
have an effectiveness for illness protection against Rotavirus
infection according to its neutralized outer antigen vp7 with
ID: MK801760.1 (Table 6).

Phylogenetic tree analysis

Phylogenetic tree and comparison analyses were
achieved to conclude the relationship between most
recurrently identified rotavirus, the close relation of local
sample sequences to each other as it is clustered in one
branch away from other international derived sequences. The
present study showed the genetic diversity of local strain
from human have 1D: MK801760.1 with closely related with
MH557051.1 and KX681838.1 from India and Pakistan
respectively (Figure 5). According to this relationships of
local strains the genotypic distribution of rotavirus strains
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displays temporal and geographical fluctuations, and
knowledge of the molecular epidemiology of rotaviruses is
important for the development of vaccines and diagnostic
reagents (37). However, still studies are required to
characterize the RV isolates recovered from the area at
genomic level to realize the evolution of this evolving
rotavirus isolates which are dominating in human-bovine
population in Irag. Nevertheless, present study of vp7 local
strains from archived samples in a district area of middle and
west Irag co-circulation of different genetic variants within
the defined time-frame was noted. DNA sequence analysis
was performed in this study, elucidating genetic variability
with possible genome re-assortment with no hint of vaccine
derived changes in VP7 gene were observed in human,
animal and vaccine during the study period, which confirmed
that Rotavirus as a Zoonotic pathogen with ability to
retransmitted between human and animal therefore it is
important to update of vaccine according to novel strains
derived by human animal assortment also more studied are
needed to understand Rotavirus protein's specially proteins
interfere with vaccine preparation in order to design a
suitable vaccine covering the most variant strains.

Conclusion

The similarity between current human and animal strains
have been indicate the ability of recombination between
human and animal, our rotavirus strains similar to Indian and
Pakistani strains.
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