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 Background and objective: Providing healthy food and required for increasing 

population of the country, that their health is important for future physical and mental 

health, Including responsibilities that it should be considered by wise strategy. Among 
these, marines have multiple capabilities for preventing diseases and providing health 

and in comparison with other proteins are more completely nutrients. In this study 

pathogenicity of virus of white spot disease that is the cause of the death and 
destruction of shrimps, in the Litopenaeus vannamei have been studied experimentally. 

Materials and methods: In this research, 200 Litopenaeus vannamei weighing 

approximately 10-12 gr were randomly selected ,and Infected animals being tested, and 
by using diagnostic kits IQ2000 PCR have been confirmed. From the frozen body of 

Indian white shrimps that previously have shown symptoms of white spot disease, with 

using Nested Polymerase chain reaction (Nested-PCR) method, the virus existence was 
proven, that was used as virus source, and during a day in several meals along with 

food was given to Litopenaeus vannamei. After 3 days, clinical symptoms including : 

rapid separation of the cuticle from the epidermis, empty stomach and intestines, yellow 
and brittle of hepatopancreas, and red moving limbs was observed. Samples of tissues 

from treatment groups for study PCR and next steps were selected. Results: samples 

with Nested-PCR method, according to instructions of diagnostic special kit of white 

spot disease, multiple reaction steps passed and Finally, by ultraviolet rays were 

observed and recorded, of which 90 samples, in 62 cases positive reactions were 

observed. 
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INTRODUCTION 

 

Providing healthy food and required for increasing population of the country, that their health is important 

for future physical and mental health , Including responsibilities that it should be considered a wise strategy . 

Among these, marines have multiple capabilities for preventing diseases and providing health and in comparison 

with other proteins are more completely nutrients. This food due to having omega-3 fatty acids, have a role in 

the formation of children's nervous systems, Strengthening vision, prevention of depression in urban-industrial 

societies is increasing day by day And reduce the risks of cardiovascular disease, have effects that are 

indisputable [1]. Iran With a wide range of coastal lands that begins from Iraq and parallel to Persian gulf 

continues to Oman sea and Pakistan border , have land that is suitable for shrimp farming since most of them 

have not been used [1]. With investigating the growing trend of shrimp breeding industry in the 1990s and the 

end of this growing in this decade we see that diseases are the biggest obstacle to the growth of this industry. 

Despite there have been viral and bacterial diseases from beginning of this industry but there have been specific 

diseases were caused great economic losses to the industry [2]. Viral diseases of shrimp like viral diseases of 

livestock are the most unknown diseases. More than 20 viral diseases are known in crustaceans. At least 14 viral 

agents have been described as pathogens of shrimps. The main viruses causing disease in crustaceans includes : 

Parvoviridea, Baculoviridea, Iridioviridea, Picornoviridea, Reoviridea, Togaviridea, Coronaviridea 

,rabdoviridea,  Paramixoviridea. White spot syndrome virus in general have RNA or DNA that are classified 
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into coated or uncoated. White spot syndrome virus (wsv) are among the major groups of shrimp viral 

pathogens.  Disease factor of a viral pathogen DNA are double-stranded, rod-shaped, and sometimes oval, that 

viral envelope particle have the length of 240-380 nm and diameter of 70-159 nm and the size of the 

nucleocapsid is the length of 205-420 nm and diameter of 65-95 nm. The virus is coated and much faster than 

uncoated virus become non-infectious [3]. Covering of the virus is a two layer membrane that have external 

lipid. Sometimes at the end of the virion is an appendage D. Nucleocapsid has 15 vertical helix and 2 parallel 

helix that composed of 14 globule capsumer  that each cell is 8 nm in diameter. Virion consists of rod-shaped 

neokleo capsid with a hard layer of capsid that surrounded by three layers coating [4]. The viral envelope have 

two main proteins VP28 and VP19. While neokleo capsid cotains three cases VP15, VP24, and VP26 [5]. VP28 

is located in surface and have important role in virus attachment to the cell membrane and plays a systemic 

involvement of white spot infection. VP15 is a protein of hydrophobic region of the body and like histone is 

responsible for DNA protein binding. VP31 that is in the viral coverage are implicated in the pathogenesis of 

white spot virus and in a study with purified are able to make antibodies for antigens of the virus. In another 

study, a special gene that produce membrane protein called VP187 has been identified that it was in viral 

replication process of white spot virus [6-10]. With the spread of the disease in East and South Asia in late 1995, 

the first report of disease in America was introduced, and during 4 years, it expanded to all central and south 

American, and in 1998 in central and south America, in 1999 in Mexico, and in 2000 in Philippines the disease 

was found [2]. This disease normally in cultured species such as Penaeus monodon, Litopenaeus vannamei, 

Penaeus indicus, Metpenaeus ansis, Penaeus merguensis, Penaeus orientalis by PCR method was identified. In a 

different study, experimental infection, infection with white spot virus in this species of crab by PCR method 

was confirmed [11]. A white spot disease detection methods, is PCR method with specific primer pairs for 

Group white spot Bakuluvirus (they are now part of another family) [12,13]. The main objectives of the present 

study is to investigate the pathogenicity of white spot virus (WSV) in Litopenaeus vannamei and evaluation and 

study of PCR test in Litopenaeus vannamei in treatment and sham groups. 

 

MATERIALS AND METHODS 

 

This research was conducted in a completely randomized experiment. All ethic about working with 

laboratory animals in this research has been respected. 200 breeding Litopenaeus vannamei, weighing 10-12 gr 

provided from research-breeding farm and were transported to the laboratory as soon as possible. Use the handy 

little Sachuk disinfected with a solution of povidone iodine solution, Shrimp collected gradually and in 

accordance with normal procedures by water temperature of 30c
0
 and salinity of 35 ppt and PH=7.5 were 

accustomed to laboratory. After 24 hours, shrimps were separated according to the weight of 10-12 gr. So that 

each 3 tanks of sham group and each 3 tanks of treatment group, each with 30 shrimp weighing 10-12 gr were 

considered. Then the pan with white plastic nets (pre-sterilized) were coated so shrimps cannot go out of the 

water and losses can be minimum. Within each pans of treatment and sham groups, a hose for aeration were 

placed so oxygen for shrimp would provide. Then by adjusting room temperature and lighting and reducing 

environmental stress, it is tried to provide optimal environment .Every day for three meals fed to animals pellete 

food number 4003 of hurash company and it was accuracy that food distributed enough so excess food can not 

cause water pollution and the oxygen cannot reduce. On the third day of the experiment, three tanks of treatment 

group were given some body of Indian white shrimp infected white spot virus (which previously white spot 

virus by PCR method has been confirmed) and at the end of day, water of treatment groups discharged 

completely and again by tank water (made from sea) were Dewatered. From the third day of the experiment, 

each day from each of the treatment tanks, a Litopenaeus vannamei  (shrimps preferably lethargic and showed 

signs) with regard to the induction of WSD infection were collected with a confidence level of 95% and they 

were transferred into 70% ethyl alcohol in order to be ready for testing by PCR. The fixed shrimps for DNA 

extraction and PCR were prepared. After removing the shrimp from alcohol, under sterile conditions, with a 

clean blade, motion legs were cut off and sefalutrax  isolated. Head was divided into two halves and after 

remove the carapace, muscles and hepatopancreas were isolated from the gills. It were carefully that to be no 

tissue except grill tissue for experiment. 2 pieces of gill tissue isolated from each sample ,and in a sterile 

porcelain mortar with 0.6 ml of the solution in a specific kit for detect white spot disease (IQ2000TM), for a 

time, was rubbed, so a Tissue of homogeneous fluid was created. After extracting DNA from the sample, it must 

be polymerized and proliferation that this work is done on PCR special machine. Then from agar gel and 

electrophoresis with Voltage 100-150 volt was used for separation. Then the gels were stained, and gel results, 

with UVitec, UVidoc with a wavelength of 312 nm and 365 nm was done. Severe disease of white spot by 

three-band, moderate disease by two-band, and mild involvement by one-band is characterized, which are to be 

compared with the standards. 
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Results: 

After the PCR test, samples were separated into positive and negative. From 90 tested samples of 

Litopenaeus vannamei, 63 cases were positive and 27 cases were negative (figure 1, table 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: PCR of Litopenaeus vannamei samples, M indicator , 1 to 6 positive samples, 7 negative control, 8 to 11 

positive samples, 12 severe positive control, 13 medium positive control, 14 mild positive control.   

 
Table 1:  PCR results are based on positive or negative reaction. 

sum patient Healthy species 

90 63 27 Litopenaeus vannamei 

 

Healthy subjects and patients with a positive, double-positive, three positive, as defined by the kit used, 

individually mentioned and as can be seen in the table below (table 2,3) 

 
Table 2: PCR results with respect to the degree of contamination and species of shrimp  

species negative + ++ +++ sum 

Litopenaeus  vannamei 27 21 27 15 90 

 
Table 3: Severity of clinical symptoms caused by white spot disease in Litopenaeus  vannamei Under test and its comparison with sham 

Litopenaeus  vannamei 

R 
O 

W 

 

Shrimp type 

Clinical signs of disease in shrimp 

Incidence of 

white spot 

Redness hands 

and feet of 
shrimps 

Enlarged 

hepatopancreas 
Dislodge 

cuticles 
Mortality 

 

1 Shrimps exposed to virus - ++ + +++ ++++ 
2 Sham shrimps - - - + + 

- = Asymptomatic ;  + = weak ;  ++ = moderate ;  +++ = severe ;  ++++ = very severe 
 

Discussion: 

Different methods have been used for the detection of white spot disease. Detection of disease symptoms 

using the method, it is fast, but because of the similarity of symptoms to other diseases, this disease is difficult 

to diagnose. Therefore, other methods to identify were used. The present study by using PCR method has shown 

that of 90 tested samples of Litopenaeus  vannamei, 63 cases positive and 27 cases negative (table 1,2,3). The 

results of this study indicate that Litopenaeus  vannamei  compared to other shrimps specially Indian White 

Shrimp is susceptible to this disease. The study also revealed that the incubation period of the white spot disease 

in Litopenaeus  vannamei  since the introduction of the white spot virus in shrimp, until detection of disease 

symptoms usually takes between one to three days [11]. In the studies determined that Litopenaeus  vannamei  

even is susceptible to white spot virus in laboratory conditions and shows disease symptoms but according to 

reports of Iranian Fisheries Research Institute, propagation and breeding this species on the sites of infection 

caused heavy losses to the extent of 100% in Indian White Shrimp, Litopenaeus  vannamei  did not have any 

symptoms and mortality was not observed in these type and even PCR test for samples that have been developed 

on the site of the Bushehr Helle was negative [14]. The results was consistent with Pan et al as well as Rahman 

et al, and they have reported that Litopenaeus  vannamei  is sensitive to white spot virus in laboratory conditions 

[15,16]. Increase resistance of Litopenaeus  vannamei  compared to other species against white spot virus, 

depends on antivirus defense system in this type. According to Rubalino et al Resistance of Litopenaeus  
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vannamei  and antivirus immunity of this shrimp deal with two types of virus, white spot virus and tura virus 

that depends on interferon phenomenon in this shrimp [17]. Also Rubalino et al have stated that further 

resistance of Litopenaeus  vannamei  is related to Apoptosis phenomenon that this phenomenon, which limit 

viral replication and prevent viral distribution in organs of Litopenaeus  vannamei  [14]. In order to investigate 

the role of genetic factors in resistance against virus in Litopenaeus  vannamei, children of fourth generation of 

infected parents who survived, disease resistance by various statistical models showed that we take advantage in 

selection programs. However, in another study, the use of white spot disease survivors to create a robust supply 

does not recommend and gives more importance to the feeding behavior of shrimp as they are fed in the 

invasive form of the disease are more susceptible to virus, because the transmission of white spot disease is 

through nourishes the tissues of wasted shrimp and the effect of environmental factors on the presence of 

significant contamination is so important. In a study to find genetic resistance against viral DNA genome of the 

black tiger shrimp species that have ORF containing 170 aminoacid was named the gene Pmav that by purified 

and creating recombinant protein found that this sector plays an important role in induction of cytopathic effects 

of virus and will be present in the hemolymph of shrimp. With the immunohistochemical found it in the 

cytoplasm, which is express that it is part of the innate immunity of shrimp, but it is not involved in inhibition 

binding virus to the cells [18]. By disease progression of white spot, infected the nuclei of cells came to 

degeneration and finally eosinophilia grows and become large and fill all the core areas and become Basophils 

or opaque purple color. Nuclear hypertrophy, marginalization of chromatins and degeneration of cells with 

origin of ectodermal and mesoderm, especially under the cuticle, Skin epithelium, gill epithelium, gastric 

epithelium, connective tissue, nerves and glands antenna can be seen in shrimps that are dying [11].  
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