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Importance

• The number of cattle Livestock in Kuwait is 

27,000.

• It represent the main source of  milk 

production in Kuwait.

• The annual milk produced in Kuwait 59,854 

Ton. 

• As a source of meat product.

• Food Security.
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Calves pathogens

• Main pathogens that causes diarrhoea in calves 

include Salmonella, E. coli k99, Rotavirus, 

Coronavirus and Cryptosporidia.

• Calves mortality in some farms in Kuwait 

reaches 90%.
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Rotavirus

• Discovered by Bishop et al. (1973) as non-

bacterial cause of diarrhea.

• dsRNA with 11 fragments.

• There are 7 Groups (A-G).

• Groups A-C can be found in humans and 

animals.

• Groups E-G in animals.
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Pathogenecity and Impact of Rotavirus

• It is considered the leading etiologic agent of 

gastrointestinal of acute diarrhoea, 

dehydration, acidosis leading to death.

• It causes mitochondrial swelling and 

shortening of intestinal villi.

• Incubation period is less than 48 hrs.

• First infection does not lead to immunity.

• Re-infection occur at any age.
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Cont.

• Remains active for long time on surfaces.

• Washing with detergents does not remove it.

• Rotavirus is responsible for the hospitalization 

of 2.7million children annually in developed 

countries e.g. USA.

• More than 1 Million gastroenteritis cases were 

due to rotavirus B in china.

• It counts for 5% of all children deaths (WHO, 

2012).
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Rotavirus in Water

• It is present in raw and treated water.

• Some studies found that the virus present in 

100% of the collected samples.

• It can be found in surface water.
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Diagnosis methods

• Electron Microscopy (EM).

• ELISA (Enzyme linked-immunosorbent

assay).

• Latex agglutination (LTA).

• RT-PCR (reverse transcriptase polymerase 

chain reaction).
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KISR strategic plan

• The project fall in the disease management in the 
Biotechnology program.

• A key role in the reduction of the morbidity and 
mortality of calves.

• Help in the reduction of the financial loss for 
livestock industry in Kuwait.
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Project justification:

• There are no earlier studies for the detection of the virus 
using sensitive, specific and quick technique e.g. RT-PCR.

• Previous studies did not target rotavirus antigen specifically.

• Rotavirus type is still ambiguous.

• New techniques are required to inspect and type rotavirus 
groups in calves in Kuwait.

• The research output will be helpful in minimising both 
morbidity and mortality rates of calves in Kuwait and in 
controlling the spread of the disease.

• Reduction of viral spread between calves will reduce the 
expense of importing new dairy calves from abroad.
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Objectives

• Adapt and develop molecular technique to be 

applied in Kuwait.

• To compare and determine the correlation 

between immunological (Latex agglutination) 

and the molecular (RT-PCR) methods.

• Provide a preventive and control measures for 

the spread of rotavirus for PAAF and farmers.
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Expected outputs

• Developed RT-PCR diagnosis method for 
detecting rotavirus among calves.

• Establishment of an in house technical capability  
to handle molecular aspects of rotavirus infection.

• Developed control method measures for rotavirus 
infection to minimize the annual financial loss.

• Kuwaiti national professionals trained and skilled 
in areas of molecular diagnosis techniques.

• To build a scientific collaboration with PAAF 
which will reflect positively on the livestock 
sector in Kuwait.
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Methodology

• This technique directed towards 

rotavirus antigen.

Latex agglutination
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RT-PCR.

• Reverse transcribe viral dsRNA to cDNA.

• Amplification of cDNA to numerous copies of 

dsDNA.
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Comparison of methods

• The comparison will determine the difference 

of both methods in;

1. Sensitivity.

2. Specificity.
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Benefits for Kuwait

• Reduction of morbidity, mortality of calves livestock 

and increasing the yield of both milk and meat.

• Providing preliminary baseline data (prevalence of 

rotavirus in calves) that will be useful to the livestock 

industry in Kuwait.
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Project tasks

1. Mobilization, data collection and sample collection from 
PAAF dairy farms in Kuwait.

2. Preparation of samples for latex agglutination and RNA 
extraction.

3. Optimization of viral RNA extraction and detection by RT-
PCR.

4. Detection of the presence of rotavirus virus antigen, using 
latex agglutination test, and the viral RNA, using reverse 
transcriptase-polymerase chain reaction (RT-PCR).

5. Sequence the amplified RNA fragment and blast it in 
GenBank.

6. Reporting and establishing preliminary baseline data.
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Task Schedule:
Task 1: Mobilisation

Task 2: Optimization of viral RNA extraction and detection by RT-PCR.

Task 3: Isolation, purification and characterization of total viral genomic RNA from 

calves.

Task 4: Detection of rotavirus by latex agglutination and RT-PCR.

Task 5: Reporting.
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Training

• Training of KISR technicians and 

professionals with new techniques (e.g. 

Sample collection and handling, RNA isolation 

and characterization, Primer design and RT-

PCR optimization).

• Training veterinaries and professionals in 

PAAF (e.g. Basics of sample collection, RNA 

isolation and 

RT-PCR). 
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Budget 
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Support letter from PAAF
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Support letter from FMPU
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Future studies

• Transcribe other part(s) of rotavirus RNA and 

sequence it.

• Second phase of the project to cover other live 

stock e.g. Sheep or Poultry.

• Study other pathogens e.g. E. coli, Salmonella.
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Thank you

25


