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ABSTRACT
During a survey from Jan. 2011 to Jan. 2013, a total of 360 specimens of Indian major carps, Labeo rohita (Ham.) vern rohu and Cirrhinus
mrigala (Ham.) vern. mrigala Catla catla (Ham.) vern. thail and Hypophthalmichthys molitrix (Val.) vern. silver carp, brigade were collected from
Harike wetland and aquaculture ponds in Punjab, out of which scales of 155 fishes were found to be infected with a myxobolid parasite viz., M.
saugati Kaur and Singh, 2011. Total infection rate was recorded to be 43%. Highest rate of infestation was found in summer season (72.2%) and
maximum infection was recorded in Labeo rohita (64.6%) followed by Catla catla (56%), Cirrhinus mrigala (54.5%) and Hypophthalmichthys
molitrix (20%). The parasitic prevalence in fish specimens collected from Harike wetlands was higher than from fish farms (44% vs 37.2%). Scale
Pseudocyst Index indicated severe infestation (SPI- 4) in all the major carps.
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1. INTRODUCTION

Several species of parasites are recognized as severe pathogens that cause significant ecological damages, as well as economic losses in the
fishing and aquaculture industries. The Indian major carps are the most important fresh water species in India, thus presenting great
commercial value in wetlands and also in aquaculture. Some of the myxozoans species infecting fish are known to cause serious growth delays
thereby hindering the large-scale production. However, in Punjab (India), there is little information regarding the impact of infection of
myxozoans in wild and aquaculture environments. The infestations could be more severe in semi-intensive and intensive culture systems where
the environmental factors and human interference would allow the entry of pathogens. Lakes, rivers have become the end point of the
pollutants discharge (Elnwishy et al., 2007) leading to an increased threat of parasitic infections associated with environmental pollution
(Hussain et al., 2003).
Myxosporeans are common parasites of fish world-wide (Lom & Dykova, 1994), which cause serious damage to economically important
freshwater and marine fish species. There are approximately 2500 species of myxosporeans in 52 genera and most of them parasitize
freshwater fish (Kent et al., 2001). New species are being described every year (Schlegel et al., 1996), which parasitize a wide variety of fish
tissues and produce pseudocysts that contain hundreds of thousands of small spores. Eiras et al., 2005a, b published a synopsis of the
Myxobolus species listing the characteristics of 744 nominal species. Since then (2005-2012) 112 new species were described within a wide
geographical range, all of them infecting fish (Eiras et al., 2014), is one of the most important pathogens of fresh water and marine fishes.
Therefore, this study was aimed at estimation of prevalence of M. saugati (Kaur and Singh, 2011) causing serious form of dermal myxoboliosis
in Labeo rohita.

2. MATERIALS AND METHODS
Fishes were collected from Harike wetland and fish farms in Patiala and Amritsar districts of Punjab. Fishes were brought to the laboratory and
examined for the myxozoan infection. The scales were removed and placed in petridish with saline solution. Pseudocysts on infected scales
appeared as opaque white patches. Scales were teased on a clean slide, cover slip was laid over and examined under the microscope. The
myxospore were identified as M. saugati Kaur and Singh, 2011 on the basis of morphological and morphometrical characters as per the
guidelines of Lom and Dykova, 1989.
2.1. Scanning electron microscopy (SEM) (Kelley et al., 1973)
For scanning electron microscopy, scales containing plasmodium were washed several times in distilled water and fixed in 4% gluteraldehyde in
phosphate buffer (pH 7.4) for 4-72 hrs at 4°C. After rinsing the specimens in buffer for 5-10 min, they were again incubated in 1% Osmium
tetraoxide for 30-60 min and washed in distilled water 5-10 times over a period of 15min. They were then dehydrated through an acetone
series to amyl acetate. After complete dehydration, the specimens were dried in critical point drier and mounted on stubs, teased and coated
with gold in sputter. The specimens were photographed in LEO 435 (VP) make electron microscope at AIIMS, New Delhi.
2.2. Prevalence (%) = Number of infected fish ×100
Total number of fish examined
2.3. Scale Pseudocyst Index (SCI)
The intensity of infection on scales was determined by the following “scale pseudocyst index” 0 = no infection; 1= one pseudocyst per scale in
10% of total scales (indicating light infection); 2= two pseudocysts per scale in 15-20% of total scales (moderate infection); 3= three to five
pseudocysts per scale in 50% of total scales (heavy infection); 4= five to ten pseudocysts per scale in 100% of scales (severe infection) (Fig.1).

3. RESULTS
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3.1.1. Parasitological examination
The myxospores of M. saugati Kaur and Singh, 2011 were liberated from the pseudocysts after the scales were cut through. Spores were
released in the form of milky white fluid. The mature myxospores were rounded, measure 6.84×4.98μm with two equal polar capsules. The
number of pseudocysts per scale and number of scales infected per fish host were counted to calculate the Scale Pseudocyst Index (SPI). The
SPI was recorded as 4 as five to ten pseudocysts per scale in 100% of scales on the body of the fish indicating severe infection. M. saugati Kaur
and Singh, 2011 infecting scales has been recorded from the fish hosts of closely related taxa, L. rohita, C. catla, C. mrigala and
Hypophthalmichthys molitrix, belonging to family Cyprinidae (commonly called as carp family), however, were highly organ and tissue specific
in nature. This indicated that this parasite has predilection for hardened connective tissue in the scales which is otherwise is highly resistant to
bacterial and fungal infections. Scanning electron microscopic studies have indicated that in infected scales the annuli and radii on the surface
of the cycloid scales were not affected and myxopores were detected to be present in between the two layers of the scale rather on its
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3.1. Pseudocyst
The pseudocysts were ovoid to round, measure 0.5 to 3.6 mm in diameter, opaque white patches sandwitched between the layers of the scale,
5-10 in number per scale. 500-1000 myxospores were present per pseudocyst (Fig. 1, 2).

superficial surface therefore is regarded as histozoic (Fig.3, 4). It is presumed that this parasite make an entry through the root of the scale and
spread to the rest of its parts just like in the case of dental cavity. The clinical symptomatology of the infected fish was white, cloudy
appearance and mucoid body surface. Since frequency of severe infection (SPI-4) was 100% in all the four major carps, the fish was rendered
unsightly and not fit for consumption. The present study indicated that this is the only myxobolid species which infect scales with so much of
severity in this region of India and also has lot of economic importance affecting marketability of infected fish. Since this parasite has been
recorded to cause great impact on the fish host not only physically but may also be affecting its survivability and development.
3.1.2. Prevalence of dermal myxoboliosis
43% of a total of 360 cyprinid examined were infested with M. saugati (Kaur and Singh, 2011), with seasonal prevalence 35, 50 and 16.6% in
winter, spring and autumn, respectively. The highest rate of infestation (72.2%) was recorded in summer (Table I). M. saugati was more
prevalent in major carps from natural water ecosystems than in fish from fish farms (Table II).
Table 1
Seasonal prevalence of M. saugati Kaur and Singh, 2011 in different varieties of Indian major carps in wild and aquaculture Indian major carps
in Punjab during Jan. 2011 –Jan. 2013

Season

Number of fish Examined

Number of fish Infected

90
90
90
90

30
45
65
15

Winter
Spring
Summer
Autumn

Total infestation
(%)
33.3
50
72.2
16.6

Table 2
Infestation of M. saugati Kaur and Singh, 2011 in different varieties of Indian major carps in wild and aquaculture fish in Punjab

Site

Number of fish examined

Number of fish infected

Wild
Aquaculture

280
80

125
30

Total Infestation
(%)
44
37.5

Table 3
Infestation and Scale Pseudocyst Index (SPI) of M.saugati Kaur and Singh, 2011 in different varieties of Indian major carps

Catla catla
Cirrhinus mrigala
Hypophthalmichthys
molitrix

Number
Infected

Prevalence

150

97

64.6%

125

70

56%

55

30

54.5%

30

6

20%

Scale
Pseudocyst
Index (SPI)

Frequency of
severe
infection

4 (severe
infection)
4 (severe
infection)
4 (severe
infection)
4 (severe
infection)

100%
100%
100%
100%
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Labeo rohita

Number
examined
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4. DISCUSSION
Myxozoan infection is one of the most commonly occurring disease affecting various organs and tissues of fresh water fishes belonging to
different taxa. In the present study, the Indian major carps in wild fishes (collected from Harike wetland) and aquaculture were heavily infested
in the scales causing the disease, dermal myxoboliosis. These fishes were often dumped by fisherman as these were regarded as unmarketable,
because of the large visible cysts on the scales. According to Betke et al. (2001) these fishes were ineligible for consumption according to food
hygiene regulations. Myxosporeans parasitizing fishes generally reveal strong host and tissue specificity in well definable life cycle (Molnar,
1994). This tendency as well as the morphology of spore stage have also provided valuable information for the taxonomic classification of these
parasites. The prevalence of M. saugati showed seasonal cycle of development, as parasite start forming small patches from winter reaching
the maximum number in summer then started to decrease by the rupture of the cysts and released the spores in the environment to start
infestation. Seasonal reproductive cycles have also been reported earlier for other species of Henneguya (Sabri et al., 2010). The higher
prevalence of M. saugati in major carps from Harike wetland was due to different kinds of pollutants threatening the natural water. Maximum
infection in Labeo rohita (64.6%) followed by Catla catla (56%), Cirrhinus mrigala (54.5%) and Hypophthalmichthys molitrix (20%) have been
recorded. Accumulation of toxic substances and water eutrophication with algae blooms contribute to the poor water quality that acts as stress
factor in increasing fish susceptibility to parasites and stimulates an unbalanced state of the host/parasite/environment system (Coutant,
1998). The present study indicated that the total percentage of infection in fresh water fishes in wild and aquaculture was 43%, and this study
indicated that the M. saugati is a tissue specific parasite. Kaur and Singh (2008-2009) had recorded 13.0% myxozoan infection in Harike
wetland. Earlier, Gupta and Khera (1987) had reported 36.3% of infection rate in fresh water fishes of North India. In addition, Singh and Kaur
(2012) had recorded 56.4% prevalence of infection in M. saugati in the Kanjali wetland, Punjab, India.
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Figure 1
Infested scales of Labeo rohita
Figure 2
Fresh spores of M. saugati (Kaur and Singh, 2011); Scale bar: 0.01mm
Figure 3
SEM of infested scale of Labeo rohita (Ham.)
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Figure 4
SEM of pseudocyst ruptured showing several myxospores of M. saugati Kaur and Singh, 2011
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