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Abstract 

Virions of monodon baculovirus (MBV) were exposed to 0, 50, 200, 800, 3000 and 

10000 ppm iodine at 4°C for 5 min and then used in a bioassay with Penaeus monodon 
postlarvae. Occlusion bodies were identified by histology in shrimp exposed to MBV treated 
with all iodine concentrations except 10000 ppm. Treatment with 3000 ppm reduced the 
prevalence and density of infection. However, only 10000 ppm iodine completely inactivated 
MBV. 



Introduction 

Monodon baculovirus (MBV) was first described from Penaeus monodon 

shrimp cultured in Taiwan (Lightner and Redman 1981). MBV-like 

baculoviruses have been described for a number of penaeid species and occur in 

most parts of the Inda-Pacific region where penaeid shrimps are cultured 

(Brock and Lightner 1990). MBV is transmitted by ingestion of free virus and 

occlusion bodies (OBs) and by cannibalism (Paynter et al. 1992). Mortalities oc­

cur primarily among post-larvae in the hatchery, although disease may also oc­

cur among juvenile and adult shrimps (Johnson and Lightner 1988). MBV is 

controlled in the hatchery by avoiding contamination and by strict disinfection 

regimes. Infected animals should be eradicated and removed from the facility 

(Lightner 1988). All equipment and tanks should be disinfected routinely in 

between batches of larvae. 

Iodine is widely used in aquaculture facilities to disinfect equipment and 

for the surface treatment of salmonid eggs (Li]tvet and Landfald 1995; Goldes 

and Mead 1995). Iodophores are effective prophylactics against the bacteria 

Aeromonas salmonicida, A. liquefaciens, Vibrio anguillum and V. ordalii (Ross 

and Smith 1972; Sako et al. 1988). 
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Iodophores have been proven effective against fish viruses such as: infec­
tious hematopoietic necrosis virus (IHNV; Goldes and Mead 1995), infectious 
pancreatic necrosis virus (IPNV; Elliott 1978) and viral haemorrhagic septice­
mia viruses (VHSV; Amend and Pietsch 1972). In shrimp hatcheries, iodine is 
commonly used as a foot bath at the entrance of all buildings. It is also used 
as a rinsing solution for non-soakable hatchery and farm equipment, floors, 
and surfaces during facility clean-up following a disease outbreak (Wyban and 
Sweeney 1991). It is recommended that at least 200 ppm active iodine be used 
for these purposes and that foot baths be replaced regularly (Wyban and 
Sweeney 1991). Here we report the susceptibility of MBV to iodine disinfection. 

Materials and Methods 

Penaeus 11101wdon postlarvae were obtained from a hatchery in South­
East Queensland and determined to be MBV-free by histological examination. 
The postlarvae were transported to laboratory aquaria in polythene bags con­
taining oxygenated seawater. They were held in 5 1 glass Ehrlenmeyer flasks 
which contained seawater maintained at 26°C and 30 ppt salinity. The 
postlarvae were allowed to acclimatise for three days prior to experimentation. 
Water was changed daily and the postlarvae were fed live 24 h old Artemia

salina nauplii at a density of 10 Artemia nauplii • ml seawater1 during ex­
perimentation. 

Homogenates of MBV-infected tissues were prepared from Penaeus

1110,wdon postlarvae (PL 8-9), known to be infected with MBV (Paynter et al. 
1992), which had been stored at -70°C. Three grams of MBV-infected postlarvae 
were thawed and homogenised, on ice in 6 ml of 0.15 M phosphate buffered 
saline, pH 7.2, containing 1 mM disodium EDTA (Opdebeeck et al. 1988) using 
a glass Dounce homogeniser. One ml of homogenate was treated with five ml 
of either 50, 200 or 800 ppm of iodine produced by diluting the iodophore dis­
infectant Microshield PVP-5 (1% w/v iodine, Johnson and Johnson Medical Pty. 
Ltd., North Ryde, Australia) in distilled water. Homogenates were exposed to 
iodine for 5 min at 4°C. Homogenization of MBV-infected tissues may release 
cellular proteases which may damage any virions present (Vickers et al. 1992). 
To slow the activity of these proteases, homogenates of MBV-infected tissues 
were exposed to iodine solutions at 4°C. 

Residual iodine was neutralised immediately after treatment by diluting the 
homogenates 1:1 with sodium thiosulphate at the rate of 0.0004 M thiosulphate 
solution for a test preparation containing 50 ppm of iodine (Amend and Pietsch 
1972). The treated homogenates were then added to flasks containing 200 PL 22 
postlarvae at a density of 80 PL • 1 seawater1. One group of postlarvae remained 
unexposed and was kept as a negative control while another group was exposed 
to 1 ml untreated viral homogenate (0 ppm iodine) and kept as a positive control. 
One group of postlarvae was exposed to homogenate which had been treated with 
sodium thiosulphate. The postlarvae were exposed to the homogenates for 24 h, 
after which time the water was changed and the density of postlarvae was re­
duced to 50 postlarvae • 1 seawater·'. 
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Ten to fifteen postlarvae were sampled from each group on days 4, 8, 11 

and 15, fixed whole in Davidson's fixative, sectioned and stained using 

haemotoxylin and eosin (Humason 1972). 

To determine the relative density of viral infection, each histological sec­

tion was first given an infection intensity rating according to the percentage of 

hepatopancreocytes which contained OBs; 0=0%, 1=0-10%, 2=10-40%, 3=40-70%, 

4=70-100%. Each shrimp was then assigned an average intensity rating from 

the 10 or more sections examined. The relative density of infection for each 

sample of shrimp was calculated as the sum of average intensity ratings di­

vided by the number of shrimps in the sample (Paynter et al. 1992; Spann et 
al. 1993). Prevalence of infection was calculated as the percentage of postlarvae 

in which OBs were detected. 
A second experiment was carried out using younger Penaeus monodon 

postlarvae (PL 7) held at a density of 160 PL • 1 seawater-1. One ml of MBV­

infected homogenate prepared as before, was treated with 5 ml of either 800, 3,000 

or 10,000 ppm of iodine at 4°C. The iodine was neutralised after five minutes

with sodium thiosulphate as with the first experiment. Treated homogenates 

were then added to flasks of postlarvae. Two groups of postlarvae were kept as 
positive and negative controls as with the first experiment. Postlarvae were ex­

posed for 24 h, after which time the water was changed, the density of 

postlarvae decreased to 80 PLs • 1 seawater· 1 and the postlarvae were fed. Ten

shrimps were sampled from each treatment group on days 3, 5, 7, 9 and 13, 

fixed in Davidson's fixative, sectioned, stained, and evaluat.ed as before. 

Results 

Roughly spherical, eosinophilic, baculovirus OBs were detected in the 

hepatopancreatic epithelial cells of Penaeus monodon postlarvae exposed to 

viral homogenat.es not treated with iodine and those treated with 50, 200, 800 
and 3000 ppm of iodine (Table 1). The relative density of infection and preva­

lence of infection on the last day of sampling were similar among shrimps ex­

posed to homogenates treated with 0, 50, 100 and 800 ppm of iodine. The 

prevalence and relative density of infection were much lower among shrimps 

exposed to homogenat.es treat.ad with 3000 ppm of iodine than among the posi­

tive control shrimp (Figs. 1 and 2). The density and prevalence of infection 

among shrimps exposed to homogenates treat.ad with sodium thiosulphat.e were 

comparable to that of the positive control shrimp, indicating that sodium 

thiosulphat.e itself is not effective against MBV. MBV OBs were not observed 

in the negative control shrimps or those exposed to viral homogenat.es treated 

with 10000 ppm iodine. 

Discussion 

Chen et al. (1992) and Paynter et al. (1992) reported horizontal transmis­
sion of MBV by oral ingestion of occluded or free MBV virions. This suggests 
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Fig 2. The prevalence of infection for shrimp from each treatment group sampled on the last day 
of experiments 1 and 2. The prevalence of infection was calculated as the percent of shrimp in 
each sample, which contained MBV occlusion bodies (OBs). 

that MBV can only be controlled through the eradication of infected stock and 

by adherence to strict disinfection regimes within the hatchery. It is necessary 

that disinfection completely inactivates MBV, as infection can spread rapidly 

from one infected individual to another. Formalin, chlorine, and iodophores are 

the chemical agents most widely recommended for disinfecting hatcheries. The 

present study shows that treatment with a 10000 ppm solution of iodine for 

five minutes will effectively inactivate MBV OBs and virions. 

lodophores have low toxicity to fish eggs and are recommended as viru­

cidal agents in fish hatcheries (McFadden 1969, Amend and Pietsch 1972). An 

iodine solution of 50 ppm is sufficient to inactivate striped jack nervous necro­

sis virus (SJNNV) if exposed for 10 min at 20"C (Arimoto et al. 1995). The 

salmonid viruses, IHNV, IPNV and VHSV are destroyed by 25 ppm iodine 

within 5 min in solutions near neutral pH (Amend and Pietsch 1972). Chen et 

al. (1992) tested various washing procedures in order to eradicate MBV infec­

tion in larval P. monodon. Total elimination of MBV was achieved by wash­

ing the nauplii or fertilised eggs thoroughly with 200-300 ppm formalin for 

30 s followed by 20-50 ppm iodophore also for 30 s. The virucidal effect of io­

dine has also been reported for Baculoviral midgut gland necrosis (BMN) virus 

infecting P. japonicus (Momoyama 1989). BMN is inactivated by 25 ppm io­

dine for 10 min at 25°C. Wescodyne, a detergent containing at least 1.6% io­

dine, is commonly used in shrimp hatcheries in the USA. Overstreet (1994) 

reported that doses of 0.5-1 % (v/v), as recommended on the product label, are 

sufficient to inactivate Baculovirus penaei (BP). MBV appears to be more resis­

tant to iodine than other shrimp and fish viruses. MBV is also more resistant 
to chlorine as concentrations required to inactivate MBV are higher than for 

other shrimp viruses (Spann et al. 1993). 





111 

Johnson, P.T. amd Lightner, D.V. 1988. Rod-shaped nuclear viruses of crustaceans: gut-in­
fecting species. Diseases of Aquatic Organisms 5: 111-122. 

Lightner, D.V. and Redman, R. M. 1981. A baculovirus-caused disease of the penaeid 
shrimp, Penaeus monodon. Journal of Invertebrate Patholology 38: 299-302. 

Lightner, O.V. 1988. Diseases of cultured penaeid shrimp and prawns. In: Disease Diagno­
sis and Control in North American Marine Aquaculture, 2nd. Ed (eds. C.J. Sindermann 
and D.V. Lightner) pp. 8-127. Elsevier, New York. 

Liltved, H. and Landfald, B. 199�. Use of alternative disinfectants, individually and in com­
bination, in aquaculture wastewater treatment. Aquaculture Research 26: 567-576. 

McFadden, T.W. 1969. Effective disinfection of trout eggs to prevent egg transmission of 
Aeromonas liquefaciens. Journal of the Fisheries Research Board of Canada 26: 
2311-2318. 

Momoyama, K. 1989. Virucidal effect of some disinfectants on baculoviral mid-gut gland 
necrosis (BMN) virus. Fish Pathology 24: 47-49. 

Opdebeeck, J.P., J.Y.M. Wong and C. Dobson. 1988. Vaccines to protect Hereford cattle 
against the cattle tick, Boophilus mocriplus. Immunology 63:363-367. 

Overstreet, R.M. 1994. BP (Baculovfrus Penaei) in penaeid shrimps. USMSFP 10th Anniver­
sary Review,GCRL Special Publication 1: 97-106. 

Paynter, J.L. and R.J.G. Lester. 1991. The prevalence of baculovirus in Australian prawn 
hatcheries. Australian Society for Microbiology, Annual Meeting, Gold Coast, Australia. 
Australian Microbiology 12:382. (Abstract). 

Paynter, J.L., L.E. Vickers and R.J.G. Lester. 1992. Experimental transmission of Penaeus 
monodon type baculovirus (MBV). In: Disease Diagnosis and Control in North Ameri­
can Marine Aquaculture, 2nd . ed (eds. M. Shariff, R.P.Subasinghe and J.R. Arthur).
Fish Health Section, Asian Fisheries Society, Manila, Philippines. 

Ross.
1 

A.J. and Smith, C.A. 1972. Effect of two iodophores on bacterial and fungal fish 
pathogens. Journal of the Fisheries Research Board of Canada 29:1359-1361. 

Sako, H., Ishida, N., Maeno, Y. and Sorimachi, M. 1988. Bactericidal activities of five disin­
fectants on Aeromonas sa.lmonicida, Vibrio anguillarum and V. o,·dalii. Fish Pathol­
ogy. 23(4): 219-229. 

Spann, KM., R.J.G. Lester and J.L. Paynter. 1993. Efficiency of chlorine as a disinfectant 
against Monodon Baculovirus (MBV). Asian Fisheries Science 6:295-301. 

Vickers, J.E., Lester, R.J.G., Spradbrow, P.B. amd Pemberton, J.M. 1992. Detection of 
Pe,iaeus monodon-type baculovirus (MBV) in digestive glands of postlarvae prawns 
using polymerase chain reaction. ). In: Disease Diagnosis and Control in North 
American Marine Aquaculture, 2nd. ed (eds. M. Shariff, R.P.Subasinghe and J.R. 
Arthur). Fish Health Section, Asian Fisheries Society, Manila, Philippines. pp. 127-133. 

Wyban, J.A. and J.N. Sweeney. 1991. Shrimp health maintenance. In: Intensive Shrimp 
Production Technology. The Oceanic Institute, Hawaii. pp. 103-12. 

Manuscript received 12 November 1997; Accepted 12 July 1999. 


