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Abstract 

In this study, seven aquaria were designated 

and 25 gold fish infected with Ich 

(Ichthyophthirius multifiliis) parasite were 

introduced to each of them. Different levels of 

Calcium oxide (13, 14 and 15 mg L-1) were 

used in three treatments of the group No 1. 

Three treatments in the second group received 

sodium chloride (1500, 2000, and 2500 mg L-1) 

with 72 h intervals respectively. In this study, 

the effectiveness of two drugs was compared 

through examining the normality of the data 

by Kolmogorov-Smirnov test and one-way 

analysis of variance at the level of 0.5%. The 

data analysis was carried out via Duncan's 

discriminate test to compare the treatments 

with each other along with further analysis of 

data using SPSS 20 statistical software. 
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 In order to determine the effectiveness of 

drugs, wet slides were prepared from different 

parts of skin, fins and gills during the 

experimental stages and were subjected to 

microscopic observation. The results of this 

study showed that Cao 15 mg L-1 had the 

greatest effect on the fish gills and the fish 

showed the least parasites in this area (4.17 ± 

2.48) (p<0.05).  The use of calcium oxide (Cao 

14 mg L-1) and sodium chloride (NaCl 2500 

mg L-1) had similar effects on the parasite in 

the gill area (p> 0.05). 

Keywords: Gold fish, parasites, 

Ichthyophthirius multifiliis, calcium oxide, 

sodium chloride 

Introduction 

Today, ornamental fish play a very important role 

in creating employment opportunities for people 

including university graduates and can be used in 

trade. The East Asian countries such as China, 

Malaysia and Singapore, have high income 
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generation compared to other countries in terms 

of reproduction and breeding of ornamental 

fish (Christoffersen et al., 2017; Heinecke and 

Buchmann, 2009; Jalali, 1998) (Fig 1).  

 
Figure 1. Percentage of effects of two drugs, calcium 

oxide and sodium chloride, on parasite Ich in the gills. 

In Iran, the ornamental fish breeding is a 

newly-developed industry which is growing. 

Naturally, the issue of ornamental fish breeding 

becomes important when health management is 

taken into account. Fish diseases has always 

been important, either in aquariua that are more 

closely monitored or in breeding ponds that have 

a relatively high density (Alam et al., 2014; 

Christoffersen et al., 2017; Noga, 2010). The 

protozoan Ichthyophthirius multifiliis in fish is 

called the white parasite or Ich. Its life cycle 

alternates between the forced parasite stages of 

Trophont or the free form of Tomont (Jalali and 

Barzegar, 2006; Roberts, 2012; Straus and 

Meinelt, 2009). Tront is the infectious stage of 

the parasite characterized by the parasites’ free 

life. They readily invade their hosts like fish. 

After attaching to the body of the fish, it begins 

to grow and change to a more complete stage of 

Trophont (Fig 4, 5, 6, 7, 8, 9).Theront will fade 

away if it cannot find a host within four days. 

The parasite I. multifiliis is almost spindle-

shaped, ciliated, with a crescent-shaped nucleus. 

Trophont changes to Tomont after final growth, 

leaving the host (Fig 3). Light is an effective 

factor in parasitic invasion of the host (Abdi, 

2006; Buchmann et al, 2003; Burkart et al., 

1990; Lahnsteiner and Weismann, 2007). 

Considering its complex life cycle, the parasite is 

a significant source of pathogenesis (Fig 6) 

affecting fins, skins, and gills of fish. It also 

causes hyperplasia of gill tissue, excessive 

mucus secretion, gill filaments adhesion, 

impaired respiratory system, resulting finally to 

fish death (Abdi, 2006; Jalali, 1998; Jalali and 

Barzegar 2006; Roberts. 2012; Sahandi et al., 

2012). Today, there are several methods for 

controlling and treating Ichthyophthiriasis using 

different chemicals (Jalali, 1998; Roberts, 2012). 

A less commonly used treatment is the use of 

calcium oxide (Cao) and sodium chloride 

(NaCl) to control and treat the protozoan. If 

calcium oxide is applied for treatment, the 

hardness and pH of water should remain 

unaffected, with the pH not exceeding 8 

because the hard range is between 10 and 100 

mg L-1 in health, maintaining osmotic balance 

and recycling blood electrolytes that are 

excreted through the urine is vital for freshwater 

fish. (Abdi, 2006; Lahnsteiner and Weismann, 

2007). Currently, all fish species, especially 

ornamental fish, are susceptible to such 

parasitic infestation which could induce severe 

economic losses and damage to fish farms 

each year. This research was conducted with the 

aim of selecting a substance that could have a 

good effect on Ichthyophthiriasis, entailing no 

environmentally destructive impacts. 
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Figure 2. Percentage of the effects of two drugs, calcium 

oxide and sodium chloride, on parasite Ich in the skin. 
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Figure 3. Percentage of the effects of two drugs, calcium 

oxide and sodium chloride, on parasite Ich in the fin. 

 

Figure 4. Sample of goldfish infected with the 

Ichthyophthirius multifiliis. Figure 5. A sample of goldfish infected with white spots 

in this experiment. 

 

Figure 7. Trophontic sample isolated from goldfish water 

in this experiment. 
Figure 6. Trophontic sample isolated from goldfish gill 

in this experiment. 

 

Figure 8. Theront sample isolated from goldfish skin 

in this experiment. 

 

Figure 9. The life cycle and duration of larval deformation 

in Ichthyophthirius multifiliis. 
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Materials and Methods 

The research was conducted from 22 June to 

21 August 2019 at the Guilan Agricultural 

Research and Training Center 

(Mirzakoochakkhan Fisheries Training Center) 

in Rasht, Guilan Province. Seven aquariua 

were selected in two groups of three with a 

control group. (2 × 1 × 1 m, 2 m3). In each 

aquarium, 25 gold fish (Carassius auratus, 20-

30 g) were placed. All of the goldfish in the 7 

aquaria were infected with Ich protozoan. 

Then wet slides were prepared to ensure that 

the fish were infected with I. multifiliis. Three 

treatments were performed using calcium 

oxide with therapeutic values of 13, 14and 15 

mg L-1 with an interval of 72 h. Another three 

treatments were performed with sodium 

chloride with values of 1500, 2000, and 2500 

mg L-1 with an interval of 72 h as a permanent 

bath and a control group without treatment. 

The biological conditions of the fish were 

considered normal in terms of temperature 

between 25-28 oC, pH between 7 and 8 and 

water hardness between 100-70 mg L-1. In the 

first treatment the experimental group one, 

calcium oxide was used at a dose of 13 mg L-1. 

24, 48 and 72 h after the first treatment, 

aquarium fish No. 1 were tested for the effect 

of the drug on parasite Ich. From the first 

treatment fish, 10 pieces wererandomly 

sampled. After transferring the fish to the 

laboratory, wet slides were prepared from 

different parts of the body, such as skin, fins 

and gills, so that the parasites could be 

observed and counted under a microscope. In 

aquariums No. 2 and 3 of the first group, 

Cao14 mg L-1 and Cao15 mg L-1 were 

administered within 24, 48 and 72 h. The fish 

in these two aquariums were tested as in the 

first treatment. In the second group 

experiment, NaCl 1500 mg L-1 was used in 

Aquarium No. 4. After 24, 48 and 72 h of the 

first treatment, 10 pieces were randomly 

sampled and tested to ensure the effect of the 

drug on Ich parasites. Following transferring 

the fish to the laboratory, wet slides were 

prepared from different parts of the body, 

including skin, fins and gills, so that the 

parasites could be observed and counted under 

a microscope. In aquariums No. 5 and 6 of this 

group, sodium chloride drug was used in 2000 

and 2500 mg L-1 doses with 24, 48 and 72 h 

intervals. The fish in these two aquariums 

were randomly sampled and tested as in the 

first treatment of this group. In order to make 

sure the drug effects on parasites throughout 

the experiment, samples were taken from 6 

aquaria in two groups, No. 1 and 2. Samples of 

tissues from different parts of fish skin, fins 

and wet gills were prepared daily. The 

parasites count per unit area of the microscope 

was conducted using a lens grade 10. In this 

study, upon examining normality of the data, 

Kolmogorov-Smirnov test and one-way 

analysis of variance were used at the level of 

0.5%, to compare the effectiveness of the two 

drugs. The data analysis was carried out 

through Duncan's discriminate test to compare 

the treatments with each other along with 

further analysis of data using SPSS20 

statistical software. The study used a Nikon 

microscope with magnifications of 10x, 40x 

and 100x.  
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Results 

The results showed that Cao15 had the 

highest effect (p<0. 05) on fish gills leaving 

the least parasite number in this area 

(4.17±2.48). Also, Cao 15 and NaCl 2500 mg 

L-1 had similar effects on the parasite in the 

gill area (P> 0.05). The lowest drug impact 

on Ich in the gills was related to sodium 

chloride at a dose of 1500 mg L-1 (Table 1). 

On the other hand, Figure 1 confirms the 

above results.  

Table 1. Statistical comparison of the effects of calcium oxide and sodium chloride on Ich parasite 

 

  Mean Std. Deviation Std. Error Minimum Maximum 

Gill 

cao13 b30.33 9.83 4.01 15.00 40.00 

cao14 c13.67 4.27 1.74 8.00 20.00 

cao15 d4.17 2.48 1.01 0.00 7.00 

NaCl 1500 a49.17 11.70 4.78 34.00 60.00 

NaCl 2000 b28.50 8.89 3.63 15.00 41.00 

NaCl 2500 c19.00 5.59 2.28 11.00 26.00 

Skin 

cao13 c23.50b 6.98 2.85 12.00 31.00 

cao14 d8.67 2.58 1.05 5.00 12.00 

cao15 d1.83 2.40 0.98 0.00 6.00 

NaCl 1500 a37.50 9.14 3.73 25.00 51.00 

NaCl 2000 b25.00 8.17 3.34 12.00 35.00 

NaCl 2500 c17.00 3.46 1.41 12.00 21.00 

Fin 

cao13 c15.83 5.38 2.20 8.00 20.00 

cao14 c10.50 4.23 1.73 4.00 17.00 

cao15 d2.50 1.87 0.76 0.00 5.00 

NaCl 1500 a39.33 10.25 4.18 29.00 54.00 

NaCl 2000 b27.00 7.95 3.25 16.00 36.00 

NaCl 2500 c17.00 5.44 2.22 10.00 24.00 
The varying letters of each tissue in the columns refer to significant difference. 

As it can be seen, by using calcium oxide, 

fish showed the lowest percentage of 

contamination (2.88%). Calcium oxide at a 

dose of 15 mg L-1 showed the greatest effect 

on the control of Ich in the skin (2.40 ± 0.98, 

p <0.05). Cao13 mg L-1 and NaCl 2500 mg L-1 

depicted similar effects on the skin (p> 0.05). 

Sodium chloride (NaCl1500 mg L-1) showed 

the lowest effect on the skin parasites (Table 

1). Figure 2 shows that fish with calcium 

oxide had the lowest percentage of 

contamination (1.62%). The results showed 

that, Cao15 mg L-1 had the highest inhibitory 

effect (p<0.05) on Ich in the fin area (2.50 ± 

1.87). Cao13 mg L-1 and Cao13 mg L-1 along 

with NaCl 1500 mg L-1 showed similar 

effects on parasite control (p> 0.05). The use 

of NaCl1500 mg L-1 had the lowest effect on 

parasite control (Table 1). Figure 3 showed 

that fish with calcium oxide at a dose of 15 

mg L-1 have the lowest percentage of 

contamination (2.23%). 

Discussion 

Many parasites at larval stage may live freely 

in the water for a long time and ultimately find 
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their way in fishes. Providing water free of 

pathogens should be one of the most important 

principles of a fish farmer's health 

management scheme. All free forms of 

protozoan parasites, which are rampant in 

farmed fish population throughout the country, 

are transmitted to fish farms by water. There 

are several ways to eliminate or control 

parasitic diseases, such as using filters to 

supply water devoid of parasitic agents, 

providing healthy food based on hygienic 

principles, decontamination of pools and 

farming equipment, disinfecting fish, as well 

as controlling carriers. I. multifiliis is the most 

dangerous parasitic protozoan of freshwater 

fish, especially in goldfish pools. One of the 

main causes of such disease outbreak is high 

density in red fish farms (Lahnsteiner and 

Weismann, 2007; Osman et al., 2009; Sahandi 

et al., 2012; Sharma et al., 2012; Traxler et al., 

1998). The free-form of the active I. multifiliis 

parasites called Theront, can live in pools for 

up to 4 days without hosts. During this time, 

Theronts can easily reach the host and end up 

in various fish complications including 

hyperplasia, excessive mucus secretion, gill 

adhesions, respiratory disorders, irritability 

and anxiety, loss of appetite, weight loss, 

emaciation and mortalities among juveniles 

(Lahnsteiner and Weismann, 2007; Sharma et 

al., 2012; Straus and Meinelt, 2009; Woo, 

2006; Xu and Klesius, 2004). The study 

probed into elimination ways of parasite's life 

cycle, including the parasite's free and 

infectious form. Theront, a more advanced 

stage of the trophont, and the parasitic stage 

called Thomont, reside on algae, rocks, 

bedrock, and aquariums. Treatment and 

control of white spot disease in earthen pools 

is difficult because the cystic form of the 

parasite protects itself by creating a cover 

(Rintamäki-Kinnunen et al., 2005). The size of 

the pool and the speed of its water flow are 

very crucial in reducing the severity of parasite 

infection (Bodensteiner et al., 2000). 

Malachite green is useful in controlling white 

spot disease, but it is not advised for usage due 

to the long-term persistence of the drug in fish 

and its being carcinogenic. Chloramine-T and 

potassium permanganate also have a 

destructive impact on fish gill tissues 

(Buckmann, 2003). Formalin is one of the 

most widely used chemical drug for the 

treatment of white spot disease in fish farms, 

but there are debates on its effectiveness 

because a part from its harmful impacts on gill 

tissues, it has also negative effects on the 

environment (Tieman and Goodwin, 2001). 

Garlic and sodium bicarbonate extracts were 

used in Denmark and Spain on I. multifiliis but 

were of no effect (Tojo et al., 1994; Buchmann 

et al., 2003). Lan Steiner and Wisman (2007) 

tested the effects of sodium chloride and 

formalin on salmon and carp parasite, showing 

that formalin was effective on parasite but 

sodium chloride was not effective in treating 

fish. Natalia et al. (2017) reported hydrogen 

peroxide and chlorine dioxide in bath therapy 

could be up to 90% effective in inhibiting Ich, 

which is consistent with the findings of this 

study. Psoralidin can eliminate theronts at 

0.8  mg L-1 during 4  h challenge; and lay off 

rehabilitation of I.  multifiliis post 6  h 

introduction of protomonts to 0.9  mg L-1. In 
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vivo test exhibited that 5  h exposure of 

contaminated fish to 2.5  mg L-1 of Psoralidin 

significantly decreased the value of theronts 

released from tomonts (Song, et al. 2015). A 

concentration of 82.54 ppm of the commercial 

compound as LC50, 96h of H2O2 and 38.4 ppm 

compound for ClO2 was reported. At this 

concentration, hydrogen peroxide could kill 

100% of theronts within 1h at 25 ppm. At the 

end of the fourth day of experiment, 98% of 

the animals were killed by ichthyophthiriasis. 

No effectiveness was observed against the 

parasite. Noor et al. (2015) showed that 

although onion extract is effective in reducing 

parasite one, it cannot completely control it, 

which has effects similar to sodium chloride in 

this experiment. Bookman et al. (2003) 

reported that bath therapy with onion extract 

and sodium percarbonate was not effective in 

controlling Ich, which again agrees with the 

findings of this study. 

Calcium oxide and sodium chloride are 

among the substances used in various stages of 

freshwater fish farming as disinfectants 

(Lahnsteiner and Weismann, 2007; Noga, 

2010; Osman et al., 2009; Tieman and 

Goodwin, 2001; Xu and Klesius, 2004). 

Sodium percarbonate is an environmental 

friendly complex assessed against different 

stages of I multifiliis (Buchmann et al., 2003; 

Heinecke and Buchmann, 2009) showing a 

dosage of 12.5 mg L-1 for 3h and 62.5 mg L-1 

for 90 min successfully eliminate in I. 

multifiliis theronts (Buchmann et al., 2003), 

while tomonts showed more resistance to it 

(Heinecke and Buchmann, 2009). In the first 

experimental group (Table 1), the effect of 

Cao15 mg L-1 was significantly different (p 

<0.05) compared to NaCl 2500 mg L-1 on Ich 

parasite (4.17±2.48). In the second group, 

sodium chloride was used as a permanent bath 

with three different doses- 1500, 2000 and 

2500 mg L-1. Although an increased dose of 

this drug resulted in lower number of parasites, 

it failed to completely eradicates infectious 

parasitic Ich that was consistent with the other 

reports (Bookman et al., 2003; Tojo et al., 

1994; Lan Steiner et al., 2007). This study also 

showed the higher inhibitory effect of calcium 

oxide (Cao) in reducing Ich quantity in all 

stages of the experiment, compared to sodium 

chloride in the gills (2.88%), skin (1.62%) and 

fins (2.23%) was shown in Fig, 1, 2 and 3. 

Although an increased dose of this drug 

resulted in lower number of parasites, it failed 

to completely eradicate infectious parasitic 

Ich. However, the study was an attempt to 

compare and contrast the effect of these two 

compounds on I. multifiliis. The results 

obtained concerning calcium oxide and 

sodium chloride are consistent with those of 

earlier reports (Alam et al., 2014; Buchmann 

et al., 2003; Roberts, 2012;  Xu et al., 2002; 

Zhang et al., 2009). It was also found in the 

study that calcium oxide could be effective in 

wiping out the pathogenic Ich parasite on 

ornamental fish and might be used on other 

farmed fish without having a detrimental effect 

on the environment. 
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