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 Background and objective: Providing healthy food and required for increasing 

population and its role in the future of a healthy physical and mental development of 
human society, and also new requirements of propagation and breeding shrimp by using 

the latest technology, new methods for researchers and experts and even authorities 

have opened. 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 shrimps 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 treatment group tissues for histopathological studies fixed in Davidson's 

solution, and microscopic sections prepared and by hematoxylin - eosin stained, and 

white spot lesions in target tissues of virus, were studied comprehensively using light 

microscopy. Results : From the total samples, 32 pieces showed clinical symptom of 

grade 1 disease severity, and  20 pieces showed grade 2 disease severity, and 14 pieces 
showed grade 3 disease severity, and 5 pieces showed grade 4 disease severity. In 

Litopenaeus vannamei, there was grade 1 and 2 of disease severity. Rate of ROI was 
68/8 %. 
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INTRODUCTION 

 

Providing healthy food and required for increasing population and its role in the future of a healthy physical 

and mental development of human society, and also new requirements of propagation and breeding shrimp by 

using the latest technology ,new methods for researchers and experts and even authorities have opened. Shrimp 

Litopenaeus vannamei from Food and Agriculture Organization (FAO) in English Whiteleg shrimp and in 

french Crevette pattes blanches and in spanish Camaron patiblanco is known. Adult male Litopenaeus vannamei 

have semi open petasma and its spermatophore set containing high volume of sperm which is covered by a thin 

crust [1]. Female gender of this shrimp has open Thelycum. In general, Litopenaeus vannamei have 6 stages 

naopoli, 3 stages protozoa, and 3 stage Maysis. The natural color of this type of shrimp is white, that according 

to factors such as changing life depth, changing substrate, variety of food and turbidity of water, can be 

changed. The maximum length of the shrimp is 23cm and females usually grow faster and its size is also larger 

than the male form [2,3]. Since 1992, a viral syndrome commonly called the white spot disease (WSD) or White 

Spot syndrome (WSS), due to Losses incurred to breeding farms, overshadowed all issues related to shrimp and 

caused heavy damages to shrimp farms [4]. Cause of white spot disease in the new category by investigations on 
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row bases of virus genome, in group 1 of Nima Viroideh family and gender of vispovirus that called complex 

Bakolovirus of the white spot syndrome have been placed [5]. Infected shrimps rapidly decreased appetite and 

become lethargic and show signs of the disease [6]. This disease in Iran in July 1381 for the first time by Dr. 

Afshar nasab on Indian shrimp was reported [7]. Currently, the virus is present in all regions of the world except 

Australia [2]. First epidemic report of white spot disease virus in 1992 from North Asia, Taiwan, and followed 

by numerous reports of economic damage caused by this disease in China was presented in 1993 [6]. Then 

prevalence in Japan and Korea was seen in the same year. Thailand, India, Malaysia, Indonesia and Taiwan 

reported the disease in 1994 [5]. Laboratory studies showed experimental disease in shrimp such as penous 

steely rosterus, penous stiferus, penous aztux, and penous duraroom that it was in the severe form. Panaeede 

shrimps did not show resistance to white spot disease. Several non panaeede shrimps infected to virus strongly 

in the experimental stages . Some crabs like macro Brakum Rosenberg, have shown varying degrees of disease. 

Target tissues for virus mainly include ectodermal and mesoderm regions such as gill, lymphoid and cuticle 

epithelial organs. However, in tissues such as heart, stomach, midgut, hepatopancreas, abdominal muscle, 

spermatophore, testis, ovary, nerve, Leopold, Priopud and Hemolymph also found. If we want respectively to 

take the name of the infected tissues, virus is more in the gill tissue, Leopold and Hemolymph, then in the 

stomach and abdominal muscles, the next stage in the reproductive organs, heart, Periopud, skin, nerve, and 

finally can be seen in the hepatopancreas [4]. The main objectives of the present study is to investigate the 

comprehensive study of the pathology of Litopenaeus vannamei in treatment and sham groups, and evaluate 

amount of ROI and SOI on  Litopenaeus vannamei in treatment and sham groups  Which can be used by the 

Iranian Fisheries organization, Fisheries Research Institute of Iran, Veterinary Organization and Shrimp 

breeders Association members, and other interested parties for further development of shrimp farming 

especially Litopenaeus vannamei.  

 

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 .By Use the 

handy little Sachuk disinfected with a solution of povidone iodine solution , Shrimps 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) was 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 from hurash company and it was accuracy that food distributed enough so excess food can 

not cause water pollution and the oxygen cannot be reduced. 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 it was 

transferred to fixation Davidson solution for histopathological examination and preparation of tissue slides. 

Results of pathologic methods numerically by using SOI and ROI were analyzed. ROI indicates amount of 

infection and SOI indicates infection severity. ROI by estimation of prevalence using the following formula, 

which was introduced in 1992 by Lightner, was calculated [4]. 

100& 
N

n
SOIROI  

n=number of infected shrimp, N= All tested shrimps 

SOI based on the value system that was first used by Leitner, and with grades 0 to 4 were evaluated and an 

outline for a quantitative assessment to determine the degree of disease severity are presented in Table 2 (4).  

 
Table 1: Stages of white spot disease based on pathology observations [4].  

Cell nucleus of the damaged tissue (epithelium of the stomach, below the epidermis and gills) are 

hypertrophied, small E-core is seen in the middle of nucleus and nucleus chromatin along the membrane has 

frontiersman. 

Stage 1 

gongidegy by finding specific shapes of cowdry-type A has completed,and its Basophil color is changing. 
Hepatopancreas cells are vacuolated and they are non gongidegy. 

Stage 2 

nucleus of Infected Cell is quite large and purple and it has filled by gongidegy and nuclear membranes are loss 

for releasing made viruses that in this stage we can see necrotic of infected cells and its space . 
Stage 3 
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Table 2: The outline of  initialization to infection severity degree by white spot virus (4) .  

In the tissue any sign of above tissue damage for white spot disease can not be seen and all tissues are natural . Zero degree 

Steps 1 and 2 are defined for the white spot and they has seen to be very low and the rate is less than 10% in each 
field of study. 

Degree 1 

Steps 1 and 2 are defined for white spot disease and about 30-40% of counted cells in each field can be seen. Degree 2 

 Steps 1 and 2 and 3 are defined for white spot disease and about 40-50% of counted cells in each field can be seen. Degree 3 

Steps 2 and 3 are defined for white spot disease and about 80% of counted cells in each field can be seen. Degree 4 

 

Results: 

According to Table 1 and 2, all slides that prepared for pathology by hematoxylin-eosin / Floxin method 

were stained, and they were carefully reviewed and classified. Severity rating based on the amount of infected 

cells observed in each of the steps 1, 2 and 3 at 10 fields of each sample by a lens of 40 (Counting the number of 

nuclei that having above symptoms in each microscopic field and to determine their percentage) and 

determining the mean of the obtained values in a sample, the degree of infection severity of each sample to 

white spot virus was determined. By counting nucleus of cells that having gongidegy in each microscopic field, 

stage of disease and the percentage of gill tissue, According to  the above pathological symptoms in pathological 

results, in cardiac tissues, under the cuticle, hemolymph and hepatopancreas severity degree of infection 

determined between 0-4 (figure 1-5)and table (1 and 2). 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Fig. 1: Microscopic images of Litopenaeus vannamei  gill with severity degree of grade zero infection to white  

            spot virus  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Microscopic images of Litopenaeus vannamei  gill with severity degree of grade one infection to white 

spot virus  
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Fig. 3: Microscopic images of nuclei of Litopenaeus vannamei  gill with severity degree of grade two infection 

to the white spot virus (arrows) (H&E and 1500) (In addition to hypertrophy, 30-40% of  nucleus have 

eosin and basophils gongidegy) 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Microscopic images of Litopenaeus vannamei  gill with severity degree of grade 3 infection to white spot 

virus (In addition, nucleus hypertrophy, 50-40% of nucleus show final stage of  gongidegy and 

basophils, dense and purpleand, and also necrosis can been seen ) (H&E and 1500) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5: Microscopic images of Litopenaeus vannamei  gill with severity degree of 4 infection to white spot 

virus. (80% of nuclei, have final stage of gongidegy and necrosis is more observed). 

 

 

 



526                                                             Sadeghi Limanjoob Reza et al, 2014 

Advances in Environmental Biology, 8(2) February 2014, Pages: 522-528 

Table 1: SOI results obtained by pathological observation by decomposing tissues of Litopenaeus vannamei  under test   

R 

O 
w 

Tissue type 

Severity of disease 

G1 G2 G3 G4 

1 gill 3 5 6 4 

2 Lymphoid tissue 1 2 4 3 

3 Hepatopancreas 0 0 0 0 

4 muscles 0 0 1 0 

 

Table 2: ROI results obtained by pathological observation by decomposing tissues of Litopenaeus vannamei  under test   

Row Tissue type ROI% 

1 gill 78.9 

2 Lymphoid tissue 67.3 

3 Hepatopancreas 0 

4 muscles 21.4 

 

Discussion: 
The results of this study indicate that Litopenaeus vannamei  compared to other shrimps particularly  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 virus to the shrimp until detection of disease 
symptoms usually takes between one to three days. After three days, the proliferation of the virus in the body of 
Litopenaeus vannamei reach To some extent that Pathogenicity begins and disease symptoms are visible.  
According to Lightner The incubation period of the disease varies in different species and it take between 1 to 3 
days depending on different shrimp immune [4]. The results of this study also show that the mortality due to 
white spot virus in Litopenaeus vannamei compared to Indian white shrimp is associated with less severe. This 
indicates that the resistance of Litopenaeus vannamei compared to Indian white shrimp is more [8,9]. Briggs et 
al have reported that resistance Litopenaeus vannamei against  white spot disease is more compared to other 
shrimp species [3]. The Food and Agriculture Organization (FAO) reported in 2003 that Litopenaeus vannamei 
against white spot disease compared to other species of wild and farmed,  show more resistance, and has 
recommended that in propagation and breeding industry to be used [1]. The results of this study showed that 
although Litopenaeus vannamei in laboratory conditions is susceptible to white spot virus and it shows disease 
symptoms, But according to reports of Iranian Fisheries Research Institute, propagation and breeding  this type 
in infected sites cause heavy losses to the extent of 100% in Indian White Shrimp, but in Litopenaeus vannamei 
has not show any disease symptoms and mortality was not observed [10]. The results was consistent with Pan et 
al and Rahman et al and they have reported that Litopenaeus vannamei is sensitive to white spot virus in 
laboratory conditions [11,12]. In natural conditions, Asia breeders specially in china and Thailand , did not 
reported any white spot disease in Litopenaeus vannamei. It seems that some of the environmental conditions 
that it is not possible to create in laboratory conditions, by presence of certain pathogens that creates a obstacle 
in virus receptors of white spot virus in Litopenaeus vannamei And prevent shrimp disease under natural 
conditions. This theory is corresponds to claims of  Kursin et al and vidal et al that announce that Some 
environmental factors in Asian countries such as temperature, prevented the increase in mortality in Litopenaeus 
vannamei due to  white spot virus [13-15]. With progression of white spot disease the nuclei of infected cells are 
more degeneration and eosinophilia  gongidegy is great and fill all space of nuclei and become Basophils or 
opaque purple color. Nuclei hypertrophy, marginalization of chromatins and degeneration of cells with 
ectodermal and mesoderm origin, especially under the cuticle, Skin epithelium, gill epithelium, gastric 
epithelium, connective tissue, nerves and antenna glands can be seen in shrimps dying [4]. Pathological changes 
observed in this study, with written reports by Wongteera supaya, Kasomchandra, Peng and Gholam hosein et al 
in breeding species of the Japanese shrimp, banana shrimp and black tiger shrimp and Indian white shrimp were 
similar [16-20]. In all cases the infection was observed in all tested tissues except hepatopancreas tissue. This 
indicates that hepatopancreas cells are resistant to the disease and do not show the symptoms. In the present 
study, the infection in intestinal epithelial cells  and in the epidermis under the cuticle, anterior digestive and 
hemolymph were observed. Infection in lymphoid cells, indicating the general nature of the disease . Until now 
experimental infection of the white spot disease of Litopenaeus vannamei in Iran was not considered and 
Pathology results and compliance with other international studies indicate the sensitivity of this species to white 
spot disease virus. Until yet severity degree (SOI) of white spot disease with the method provided by Litner was 
not examined [4]. Table of grading severity of white spot disease was first identified in this study ,and by 
Microscopic observation of gill tissues, epidermal, hemolymph, heart counted gongidegy at different stages of 
infection, the degree of severity in each sample was determined from 0-4. Then calculate the SOI, by having 
number of contaminated samples (ROI) of each species was determined. Results of this study indicate that 
Litopenaeus vannamei has the lowest infection rate even at experimental method (induction condition) and 
severity degree of infection usually is 3. For a closer study, it should be study native species that be in the same 
conditions and by making experimental infection for them, rate of sensitivity in each species should be 
determined and statistical comparisons to be done. The findings of the present study was carried out under 
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standard tables, so, this studies about other native species is necessary, so we can obtain basic information about 
white spot disease and about status of resources in the country.  
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