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Abstract:   

Tilapia lake virus (TiLV) is a novel virus that causes large scale mortalities in Tilapia farming and is 

considered a threat to the global tilapia industry. In the present study, the antiviral effects of homeopathy and 

herbal remedies against TiLV were investigated both in vitro and in vivo. A total of ten homeopathy medicines 

including Belladonna 200C, Pyrogenium 200C, Influenzinum 200C, Crotalus horridus 200C, Arsenicum 

album 200C, Hepar sulphur 200C, Aconitum napellus 200C, Tuberculinum 200C, Bothrops lanceolatus 200C 

and Nux vomica 200C were investigated at different concentrations viz, 100 μl /ml, 250 μl /ml and 500μl /ml 

of medium for screening the antiviral effects against TiLV using cell culture. Antiviral effect exhibited by 

homeopathy remedies including Pyrogenium 200C, Influenzinum 200C, Crotalus horridus 200C at different 

concentrations like 20ml, 40ml and 60ml/kg of feed were further investigated for their in vivo potential in 

Nile Tilapia against TiLV infection. homeopathy medicines exhibited no effect against TiLV in the 

experimental study. 
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1. INTRODUCTION 

Tilapia is the second most important fish species for aquaculture next to carps. During 2020, global tilapia 

production increased by 3.3 percent, reaching 6 million tonnes. China, Ecuador, Egypt, Indonesia and Thailand 

are the largest tilapia producing countries while the largest importing countries are United States. Niletilapia 

(Oreochromis niloticus) is the most important candidate species cultured globally among the 100 species of 

tilapiines. Tilapia is considered as an important candidate species for culture aspect due to their nutritional 

value, omnivorous diet, tolerance for high-density aquaculture, and relative disease resistance. Initially, tilapias 

were considered as more resistant to bacterial, parasitic, fungal and viral diseases compared to other cultured 

species. But Tilapia is susceptible to both bacterial and parasitic diseases including Streptococcus sp, 

Flavobacterium columnare, Aeromonas hydrophila, Edwarsiella tarda, Ichthyophitirius multifillis, Tricodhina 

sp, and Gyrodactylus niloticus (Klesius et al., 2008). There was no report viral disease in Tilapia until 2009. 

During the summer of 2009 in Israel, there was enormous amount of mortality observed in both wild and 

farmed hybrid tilapia (O. niloticus × O. aureus) and the etiological agent was subsequently identified in 2013 
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as Tilapia Lake Virus (TiLV) (Eyngor et al., 2014). 3 After that, the virus has been reported in various countries 

including Israel, Thailand, Ecuador, Colombia, Egypt, Kerala, West Bengal and Tamilnadu in India (Behera et 

al., 2018; Dong et al., 2017; Eyngor et al., 2014; Fathi et al., 2017b; Ferguson et al., 2014; Saranya et al., 2020; 

Tsofack et al., 2017). Several fish species including (Oreochromis niloticus × O. aureus), Nile tilapia (O. 

niloticus), Red tilapia (Oreochromis sp.), Mozambique tilapia (O. mossambicus) (Amal et al., 2018; Eyngor et 

al., 2014; Fathi et al., 2017b; Ferguson et al., 2014; Mugimba et al., 2018; Surachetpong et al., 2017; 

Waiyamitra et al., 2021), giant gourami (Osphronemus goramy) (Chiamkunakorn et al., 2019; Jaemwimol et 

al., 2018), and ornamental African cichlids (Aulonocara spp) (Yamkasem et al., 2021) have been found to be 

infected by TiLV. TiLV disease is an emerging and transboundary disease of tilapia culture, causing mortality 

up to 90% globally in farmed tilapia over the last 4–5 years (Aich et al., 2022; Eyngor et al., 2014). The virus 

is a negative-sense, single-stranded RNA virus (-ssRNA) made of an icosahedron envelope with a genome 

length of 10,323 kb and 55–100 nm diameter (Eyngor et al., 2014). It is an orthomyxo-like virus and the only 

member of the genus Tilapinevirus in the family Amnoonviridae (Eyngor et al., 2014; Bacharach et al., 2016). 

This virus infected fish could show symptoms that include anorexia, abnormal swimming, severe anemia, 

exophthalmia, skin erosion and congestion, scale protrusion, and abdominal swelling (Tattiyapong et al., 2017). 

The occurrence and spreading of disease can be avoided by following the proper health management 

approaches. Some experimental vaccines have been developed for TiLV that are heat-killed and formalin-

killed vaccine (Mai et al., 2022), DNA vaccine (Yu et al., 2021), VP20-based vaccine (Zeng et al., 2021), 

inactivated vaccine containing montanide adjuvant (Zeng et al., 2021) but these are not yet commercialized for 

aquaculture use. Antibiotics and other chemotherapeutics have been used to control fish and shellfish diseases 

but could result in the development of drug-resistant pathogens (Le et al., 2005), environmental threats (Rico 

et al., 2012), and accumulation of residues in fish (Baleta et al., 2019). Homeopathy medicine can be used as 

an alternative option to control TiLV infection. Therefore, the present study is intended to evaluate the antiviral 

effect of different homeopathy medicines against TiLV in both invitro and invivo study. 

 

2. MATERIALS AND METHODS 

2.1 Virus strain and Cell line 

The virus TiLV isolated from the infected tilapia fish was used for the study. The SSN1 cell line derived from 

snakehead fish in the Department of Fish Pathology and Health Management of FCRI, Thoothukudi was used 

for virus isolation and propagation. The virus titer (TCID 50 /ml) was determined by end-point dilution assay 

using 96 well plates and calculated according to the method of Spearman-Karber (Lei et al., 2021). 

 2.2 Homeopathy medicines 

In the present study, ten homeopathy medicines including Belladonna 200C, Pyrogenium 200C, Influenzinum 

200C, Crotalus horridus 200C, Arsenicum album 200C, Hepar sulphur 200C, Aconitum napellus 200C, 

Tuberculinum 200C, Bothrops lanceolatus 200C and Nux vomica 200C were tested for their antiviral effect 

against TiLV infection in cell culture. The homeopathy medicines used in the study were purchased from 

Dhivyam Medicals, Madurai, Tamil Nadu. 

2.3 Determination of the cytotoxicity of the homeopathy medicines 

The cytotoxicity of the homeopathy medicines was determined in SSN1 cell cultures by cell viability. For this, 

medicines were added to the cell cultures in concentrations of 50, 100, 250, and 500 μl/ml and incubated for 7 

days. The viability of the cells was determined by staining with a trypan blue solution (0.5%). 

2.4 Treatment with homeopathy medicines 

2.4.1 Experiment – 1 

The assay was performed in the full monolayer of SSN1 cell line developed in cell culture plastic culture flask 

with (25 cm2) (Thermo, Korea). When the monolayer became sufficiently confluent, TiLV was inoculated with 

500 μl of the TiLV stock (104.5 TCID50/ml and 108.5 TCID50/ml) and incubated for 15 to 20 min at room 

temperature. Followed by incubation, the virus solution was removed and homeopathy and herbal remedies 

were added with a concentration of 500 μl/ml of medium. After the incubation at 27 oC, the result was observed 

(Nefedchenko et al., 2015). 

2.4.2 Experiment – 2 

A neutralisation test was carried out by titrating a constant quantity of virus with the homeopathy medicines 

in 96 well plate after developing the full monolayer of SSN1 cells. Maintenance medium (L-15 medium) 

amounting to 90 µl was added into each well except column one. TiLV preparation (100 µl) was added to the 

first column as per the protocol in duplicate. The virus was serially double diluted by transferring 10 µl across 

the plate.  Back titration of the TiLV preparation was also carried out simultaneously in the same titration plate 

to confirm the amount of virus used in the assay. A 100 μl of homeopathy and herbal remedies were added to 
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each well in diluted virus bearing rows and maintenance medium was added at 10 µl into all wells having TiLV 

preparation. Finally, the plate was incubated at 27 oC and CPE development was recorded over 7 - 10 days. 

2.4.3 Statistical analysis 

All the data were analysed in triplicates using IBM SPSS 26 (SPSS Inc.). The descriptive statistics (Mean and 

standard deviations) were calculated for all the parameters. The effects of two factors (Independent variables) 

namely, the groups, the time intervals and interactions (groups × time intervals) on the dependent variable (Log 

10 TCID 50 ) were determined by two-way ANOVA. The Tukey’s post hoc test for multiple comparisons at the 

significance level p < 0.05 was used to compare the differences between the experimental groups over the 

dependent variable (Log 10 TCID 50 ) (Fig 2,3,4). 

 

2.5 Pathogenicity experiment  

Forty tilapia fingerlings (weight 8 ± 0.5 g) were separated into 2 groups (duplicate/group) with a total of 4 

tanks and 10 fish of each were used for experimental infection. TiLV were injected intraperitoneally (IP) at 

100 µl/ fish with a concentration of 1 × 108.5 TCID 50 / ml and the experimental control group was injected with 

100 µl/ fish of L-15 medium. The challenged and unchallenged fish were fed twice daily with commercial 

pelleted feed and maintained with 20 - 30 % water exchange daily. The fish were then examined daily for any 

behavioural and physical changes and mortality.  

 

2.6 Treatment using homeopathy medicines 

2.6.1 Experimental Fish  

A total of 160 fingerlings of Nile tilapia, Oreochromis niloticus (average body length 7.4cm) were collected 

from fish farm, FC&RI, Thoothukudi. The fish were maintained in 24 glass tanks with 100 L capacity. These 

fishes were acclimatized in a tank for 7 days and fed commercial pelleted feed twice a day between 9.00 am 

and 4.30 pm. About 30% of water was exchanged daily to maintain the water quality. These fishes were 

screened by PCR to confirm the fishes are TiLV free.  

2.6.2 Feed preparation 

The experimental diet was prepared by incorporating either homeopathy medicines or herbal extracts using 

binder, sodium alginate (1g /100 ml of distilled water). These remedies were incorporated at different 

concentrations including 20 ml, 40 ml and 60 ml per kg of feed. The feed was then air dried in a room 

temperature for 24 h and stored in a bottle for further use (Lewandowski et al., 2019). 

2.6.3 Homeopathy treatment for TiLV challenged fish  

Out of 10 homeopathy medicines screened for anti-TiLV in cell culture, three medicines such as Crotalus 

horridus 200C, Influenzinum 200C and Pyrogenium 200C were found to have antiviral effects. These three 

medicines were further used for the treatment of tilapia following TiLV infection. Accordingly, two hundred 

and sixty-four tilapia fingerlings (weight 13 ± 0.5 g) were separated into eleven groups in duplicate each group 

with a total of 22 tanks. Each group of 12 fish was used for experimental infection followed by homeopathy 

treatment. The details of each group are: experimental control as group-A, Virus control as group-B, treatment 

with Crotalus horridus 200C as group-C1 (20 ml/ kg), C2 (40 ml/ kg), C3 (60 ml/ kg), treatment with 

Influenzinum 200C as group -D1 (20 ml/ kg), -D2 (40 ml/ kg), -D3 (60 ml/ kg), treatment with Pyrogenium 

200C as group-EI (20 ml/ kg), -E2 (40 ml/ kg), -E3 (60 ml/ kg). Group-A of 12 fish in duplicate were injected 

by L-15 medium at 100 µl/ fish intra-peritoneally. Except for Group-A, the remaining 10 groups of 12 fish in 

duplicate were injected by TiLV infected cell culture supernatant (1×108.5 TCID50/ ml) at 100 µl/ fish 

intraperitoneally. Fish were maintained in glass tanks and were fed twice daily with medicated and non-

medicated feed. The fish were examined for any behavioural and physical changes and mortality rate for 14 

days.  

  

3. RESULTS 

Before testing the antiviral effect, all the homeopathy medicines were tested for their toxicity to SSN1 cell 

cultures (Table 5). All the medicines exhibited cell toxicity only at a concentration of 750 μl/ ml by causing 

morphological changes and increasing dead cells. Further, all these homeopathy medicines were tested for 

their antiviral effect against TiLV using SSN1 cell line. Out of ten tested, three homeopathy medicines such 

as Crotalus horridus 200C, Influenzinum 200C and Pyrogenium 200C were found to have the antiviral effect 

against TiLV by reducing the cytopathic effect. Among three different concentrations (100 μl/ ml, 250 μl/ ml 

and 500 μl/ ml) of homeopathy medicines, 500 μl/ ml of homeopathy medicines showed antiviral activity (Fig 

1). Among these three medicines, Crotalus horridus 200C and Influenzinum 200C had shown highest potential 

against TiLV. Virus inoculated SSN1 cell monolayer exhibited a typical cytopathic effect with the appearance 
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of small foci with cell lysis and rounding up of cells at the edge of foci while no cytopathic effect was found 

in mock inoculated.  

In the second experiment, the infectivity of TiLV concentrated to 104.5TCID50/ ml and 108.5TCID50/ 

ml were completely neutralized by Crotalus horridus 200C and Influenzinum 200C. Pyrogenium 200C 

reduced the infectivity of the virus from 108.5 to 103.5TCID50/ ml and 104.5 TCID50/ ml to 101.5 TCID50/ ml 

during 7 days of observation (Table 1). Parallel to homeopathy medicine, the infectivity of TiLV in the SSN1 

cell line was found to be 108.5 TCID50/ ml, while no CPE was noticed in the control cell line which is mock 

inoculated.  
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Figure 1. Cytopathic effect induced by TiLV in SSN1 cells. (A) Uninfected control SSN1 cells (B) TiLV 

(104.5 TCID50/ml) infected cells (C) TiLV (108.5TCID50/ml) infected cells (D) TiLV (104.5 TCID50/ml) 

infected SSN1 cells treated with Crotalus horridus 200C (E) TiLV (108.5 TCID50/ml) infected SSN1 cells 

treated with Crotalus horridus 200C (F) TiLV(104.5 TCID50) infected SSN1 cells treated with 

Influenzinum 200C (G) TiLV (108.5 TCID50/ml) infected SSN1 cells treated with Influenzinum 200C (H) 

TiLV (104.5 TCID50/ml) infected SSN1 cells treated with Pyrogenium 200C (I) TiLV (108.5 TCID50/ml) 

infected SSN1 cells treated with Pyrogenium 200C. 

 

  
Figure 2. Antiviral potential of Crotalus horridus 200C. The data were provided in Mean ± SD of 

three replicates per group (N=3). The vertical bars with different alphabets (a,b,c…) over them are 

significantly different between groups and at different time intervals as determined by Two-way 

ANOVA followed by Tukey’s post hoc test for multiple comparisons of means (P <0.05) 
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Figure 3. Antiviral potential of Influenzinum 200C. The data were provided in Mean ± SD of three 

replicates per group (N=3). The vertical bars with different alphabets (a,b,c…) over them are 

significantly different between groups and at different time intervals as determined by Two-way 

ANOVA followed by Tukey’s post hoc test for multiple comparisons of means (P <0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Antiviral potential of pyrogenium 200c. The data were provided in mean ± sd of three 

replicates per group (n=3). The vertical bars with different alphabets (a,b,c…) over them are 

significantly different between groups and at different time intervals as determined by two-way anova 

followed by tukey’s post hoc test for multiple comparisons of means (p <0.05). 
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Table 1. Antiviral effect of homeopathy medicine in cell culture 

Homeopathy 

medicines 

Concentrated 

virus 

(108.5TCID50/1ml 

of medium) 

Concentrated 

virus 

(108.5TCID50/1ml 

of medium) + 

treatment 

Diluted virus 

(102 

TCID50/1ml of 

medium) 

Diluted virus 

(102 

TCID50/1ml of 

medium ) + 

treatment 

Crotalus horridus 

200C 
108.5 TCID50/1ml 103.5 TCID50/1ml 

104.5 

TCID50/1ml 

101.5 

TCID50/1ml 

Influenzinum 

200C 
108.5 TCID50/1ml 103.5 TCID50/1ml 

104.5 

TCID50/1ml 

101.5 

TCID50/1ml 

Pyrogenium 

200C 
108.5 TCID50/1ml 104.5 TCID50/1ml 

104.5 

TCID50/1ml 

101.5 

TCID50/1ml 

 
3.1 Pathogenicity study 

In the experimental challenge study, the cumulative mortality of Tilapia following challenge with 

TiLV was recorded for 14 days. In this experiment, the mortality started at 3dpi in virus injected group and 

the cumulative mortality was 100% at 14 dpi (Fig 8). The infected animals exhibited various clinical signs 

including anorexia, haemorrhages, erratic swimming behaviour, lethargy, scale protrusion, discolouration, 

fluid accumulation and abdominal swelling 

    

 
 

Fig 5: Cumulative mortality occurred at 14 days period of time against TiLV infected fingerlings. 

 

 

3.2 Antiviral effect of homeopathy medicines in experimentally infected fishes 

The antiviral effect of homeopathy medicines was evaluated following the challenge with TiLV. In 

this experiment, the mortality started at 3 dpi in virus control and 100% cumulative mortality was found at 10 

dpi. During the experimental study, all treated and untreated fishes exhibited certain symptoms including 

lethargy, abdomen swelling, exophthalmia, anorexia and pale skin. Accumulation of fluid was also noticed in 

the internal organs of the animal. Most of the fish died of the symptoms of abdominal swelling. This study 

resulted that all the homeopathy medicine, Crotalus horridus 200C and Influenzinum 200C at three different 

concentrations of 20 ml, 40 ml and 60 ml per kg of feed had less antiviral activity against TiLV while, 

Pyrogenium 200C at three different concentrations had no antiviral activity (Fig 8). 

 

 RPS value of medicated feed of Crotalus horridus 200C was 16.6% while Influenzinum 200C 8.3% 

at 60 ml/ Kg of feed (Figure 6, 7). Crotalus horridus 200C and Influenzinum 200C at a concentration of 60 

ml/ Kg of feed were found to have antiviral effects when compared to lower concentrations. This study 

resulted in high concentration of medicine having some effect against TiLV.  
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 Fig 6. Antiviral effect of Crotalus horridus 200C treated fishes against TiLV 

 

 

            
              

 Fig 7. Antiviral effect of Influenzinum 200C treated fishes against TiLV 

 

                                     
                        

Fig: 8. Antiviral effect of Pyrogenium 200C treated fishes against TiLV 
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4. DISCUSSION 

During the past few years, TiLV infecting tilapia pose a great threat to the tilapia aquaculture industries 

globally. TiLV outbreak has become a severe loss in tilapia farming resulting in greater risk in tilapia 

production (Jansen et al., 2019). Experimental studies are required to find out the possibility of control of 

TiLV infection. Treating viral diseases with chemicals or drugs is ineffective. Few vaccines are commercially 

available for fish viruses including ISKNV, RSIV and NNV. To date, no commercial vaccine is available to 

prevent TiLV as it is an emerging virus. Hence, alternative studies on natural compounds to prevent or control 

of TiLV outbreaks are urgently needed (Lertwanakarn et al., 2021).  

4.1. In vitro and in vivo antiviral effects of homeopathy medicines  

Cell culture is a very versatile tool that has been used as a model system to study the interaction between cells 

and viruses and to study the potential of different natural compounds like homeopathy medicines an their 

toxicity (Segeritz et al., 2017). TiLV could cause cytopathic effects and massive cell death within 3-7 days in 

various fish cell lines (Liamnimitr et al., 2018; Nanthini et al., 2019; Thangaraj et al., 2018; Wang et al., 

2018, Yadav et al., 2021; Lertwanakarn et al., 2021; Haridas et al., 2022). As TiLV can grow well in both 

SSN1 and EPC cells, the SSN1 cell line was used for virus propagation and for investigating the antiviral 

effects of homeopathy and herbal medicines (Haridas et al., 2022). In the present study, TiLV infected SSN1 

cell line exhibited a typical cytopathic effect with the appearance of small foci with complete cell lysis within 

4 days post inoculation.   

Homeopathy is a form of complementary and alternative medicine that uses very small amounts of natural 

substances for treating various diseases (Eldredge-Hindy et al., 2021). These medicines are natural substances 

of animal, plant or mineral origin (Ortiz-Cornejo et al., 2017) that could activate specific sensibility 

mechanisms in living organisms (Mazón-Suástegui et al., 2018). The medicine is useful in treating humans 

and veterinary diseases (Mayer et al., 2016). It can also be used to heal fish diseases because it works with all 

living organisms. This is the first attempt of using homeopathy medicines to treat TiLV infection as this 

medicine has been used in aquaculture with different aspects (Mazón-Suástegui et al., 2017; Valladão et al., 

2015].  

 

Homeopathy medicines such as Engystol and Echinacea com has exhibited toxicity at 500 μl/ml in MDBK 

and KST cell cultures (Nefedchenko et al., 2015). In contrast, ten homeopathy medicines including 

Belladonna 200C, Pyrogenium 200C, Influenzinum 200C, Crotalus horridus 200C, Arsenicum album 200C, 

Hepar sulphur 200C, Aconitum napellus 200C, Tuberculinum 200C, Bothrops lanceolatus 200C and Nux 

vomica 200C exhibited toxic effect to SSN1 cells at 700μl/ml in the present experiment. The combination of 

homeopathy medicines may cause low toxicity to cell culture (Nefedchenko et al., 2015), but the effect of 

toxicity could be varied based on the types and potency of the medicines. Ribavirin is a synthetic nucleoside 

analog that inhibited virus replication by reducing viral loads and preventing the CPE induced by ISAV, 

IHNV, IPNV, VHSV and TiLV (Rivas-Aravena et al., 2011; Marroquí et al., 2007; Hu et al., 2019; Kim et 

al., 2015, Lertwanakarn et al., 2021). In this study, out of ten homeopathy medicines, three medicines such 

as Crotalus horridus 200C, Influenzinum 200C and Pyrogenium 200C have significantly reduced TiLV 

replication and controlled the CPE in SSN1 cell line at the concentration of 500 μl/ml of medium. Crotalus 

horridus 200C and Influenzinum 200C remedies exhibited higher cell survival by completely reducing the 

CPE formation when compared to Pyrogenium 200C. The combination of homeopathy remedies has been 

found to exhibit in vitro and in vivo antiviral activity against the BHV-1 and BVDV-1 viruses in cattle disease 

(Nefedchenko et al., 2015). 

 

In the virus neutralization test, three remedies Crotalus horridus 200C, Influenzinum 200C and Pyrogenium 

200C were found to be neutralizing the TiLV infectivity in the SSN1 cells within 7 days. Crotalus horridus 

has previously been used as a remedy against babesiosis and canine ehrlichiosis disease in dogs (Chaudhuri 

et al., 2007; Tungnunga et al., 2016). It has also been used for increasing the platelet count against dengue 

virus in humans (Nayak et al., 2019). Other homeopathy drugs such as Typhoidinum 200, Hydrophobinum 

1000, Tuberculinum 1000, Nux vomica 200 have been found to cause 100% inhibition of chicken embryo 

virus (CEV) in mice (Singh et al., 1985).   

Homeopathy remedies are also used to stimulate digestive processes and detoxicating (Nux vomica and 

Chelidonium) and immune-stimulant factors (Echinacea purpurea and Lycopodium) (Sarubbi et al., 2012). 

Human virus like herpes simplex virus could be treated using homeopathy nosode medicines (Volinsky et al., 

2021). Homeopathy drugs exhibited a positive effect in controlling influenza and acute respiratory infections 
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caused by the virus. Homeopathy treatment was found to be virtuous in curing foot and mouth disease in cattle 

when compared to allopathy treatment (Chand et al., 2018). Moreover, due to its safety efficacy and as it is 

non-toxic to living beings, there is no restriction in using this drug (Bondarenko et al., 2018).  The 

homeopathic drug Hepar sulphur and Arnica spray have shown encouraging results in curing the ulcerative 

syndrome in fish caused by fungal infection (Mitra et al., 1991). The flu virus infecting humans has been 

treated and prevented using the homeopathy medicine Influenzinum (de Oliveira et al., 2011). Homeopathy 

treatment can protect against viral infections by strengthening the body’s immune system. Pyrogenium was 

found to be inducing fever by mediating the release of cytokines such as TNF, interleukin IL-1, IL-6 and 

interferons into the blood stream of rabbits (Ahmad et al., 2019). However, in the present study, all three 

homeopathy medicines were found to have very less antiviral effect against the fish virus. In particular, 

Crotalus horridus and Influenzinum exhibited very less antiviral effect while Pyrogenium had no antiviral 

activity against TiLV infection.  

 

Homeopathy medicine has cured Canine Distemper virus infected Dogs and it also showed faster recovery 

against the virus (Naveenkumar et al., 2019). The corneal ulcer has been recovered using homeopathy 

medicines for dogs when compared with other medicines (Neto et al., 2018). In the present study, homeopathy 

medicine incorporated into the feed has provided very minimal protection against fish TiLV infection. The 

combination of different homeopathy medicines with different potency could be used for the effective control 

of aquatic virus (Raj et al., 2020).  

ACKNOWLEDGMENT 

Authors are grateful to the PMMSY programme through ICAR NBFGR for the funding support to carry 

out the study. The study formed the part of the MFSc thesis of the first author. 

 

REFERENCES 

Ahmad, S., Abbasi, W. M., Rehman, T. 2019. Evaluation of antipyretic activity of Belladonna and 

Pyrogenium ultrahigh dilutions in induced fever model. Journal of Complementary and Integrative 

Medicine, 16(1). https://doi.org/10.1515/jcim-2018-0127. 

 

Aich, N., Paul, A., Choudhury, T.G. and Saha, H., 2021. Tilapia lake virus (TiLV) disease: Current status of 

understanding. Aquac. Fish. 

 

Bacharach, E., Mishra, N., Briese, T., Zody, M.C., Kembou Tsofack, J.E., Zamostiano, R., Berkowitz, A., 

Ng, J., Nitido, A.,Corvelo, A. and Toussaint, N.C., 2016. Characterization of a novel orthomyxo-like virus 

causing mass 

 

Baleta, F.N. and Bolaños, J.M., 2019. Growth and immune response of Pangasius hypophthalmus fed diets 

containing seaweed extracts as immunostimulant. Braz Arch Biol Technol, 62. 

 

Betti, L., Lazzarato, L., Trebbi, G., Brizzi, M., Calzoni, G. L., Borghini, F., &amp; Nani, D. (2003). Effects 

of homeopathic arsenic on tobacco plant resistance to tobacco mosaic virus. Homeopathy, 92(04), 195-202. 

 

Bondarenko, L., Gorchakova, N., Galkin, A. 2018. Efficacy profile of the homeopathic combination for 

influenza and acute respiratory viral diseases treatment and prevention. 10.20535/ibb.2018.2.4.148441. 

 

Chand, S. K., Singh, R. G., Pendharkar, S. A., Bharmal, S. H., Petrov, M. S. 2018. Interplay between innate 

immunity and iron metabolism after acute pancreatitis. Cytokine, 103, 90-98. 

https://doi.org/10.1016/j.cyto.2017.09.014. 

 

Chaudhuri, S., Varshney, J. P. 2007. Clinical management of babesiosis in dogs with homeopathic Crotalus 

horridus 200C. Homeopathy, 96(02), 90-94. 10.1016/j.homp.2007.02.010. 

 

de Oliveira, A. L. M., Holandino, C., Siqueira, C. M. 2011. The biotherapics Influenzinum and 

Oscilococcinum in the treatment of influenza virus flu. International Journal of High Dilution Research-ISSN 

1982-6206, 10(35), 94-94. https://doi.org/10.51910/ijhdr.v10i35.437. 

 

http://www.ijcrt.org/
https://doi.org/10.1515/jcim-2018-0127
https://doi.org/10.1016/j.cyto.2017.09.014
https://doi.org/10.51910/ijhdr.v10i35.437


www.ijcrt.org                                                              © 2024 IJCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882 

IJCRT2404366 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d278 
 

Eldredge-Hindy, H., Pan, J., Rai, S. N., Reshko, L. B., Dragun, A., Riley, E. C., Ajkay, N. 2021. A phase II 

trial of once weekly hypofractionated breast irradiation for early stage breast cancer. Annals of Surgical 

Oncology, 28(11), 5880-5892. https://doi.org/10.1245/s10434-021-09777-3. 

 

Haridas, L., George, M. R., John, K. R., Mansoor, M. M., Selvamageswaran, M., Mageshkumar, P., 2022. 

Early innate immune responses of Nile tilapia (Oreochromis niloticus) during tilapia lake virus (TiLV) 

infection. Aquaculture, 563, 738962. https://doi.org/10.1016/j.aquaculture.2022.738962. 

 

Hu, Y., Shen, Y., Li, B., Wang, G. X., Zhu, B. 2019. Evaluation on the antiviral activity of ribavirin against 

infectious hematopoietic necrosis virus in epithelioma papulosum cyprini cells. Virus research, 263, 73-79. 

https://doi.org/10.1016/j.virusres.2019.01.008. 

 

Jansen, M. D., Dong, H. T., Mohan, C. V. 2019. Tilapia lake virus: a threat to the global tilapia 

industry. Reviews in Aquaculture, 11(3), 725-739. https://doi.org/10.1111/raq.12254. 

 

José Manuel, M.-S., Dariel, T.-R., Joan Sebastian, S.-L., Guadalupe Fabiola, A.-O., Milagro, G.-B., María 

Araceli, A.-Q., Jesús Antonio, L.-C., et al. (2019), “Aquacultural Homoeopathy: A Focus on Marine Species”, 

Aquaculture - Plants and Invertebrates, IntechOpen, available at: https://doi.org/10.5772/intechopen.78030 . 

 

Kim, S. H., Yusuff, S., Vakharia, V. N., Evensen, Ø. 2015. Interchange of L polymerase protein between two 

strains of viral hemorrhagic septicemia virus (VHSV) genotype IV alters temperature sensitivities in 

vitro. Virus Research, 195, 203-206. https://doi.org/10.1016/j.virusres.2014.10.013. 

 

Kim, S.Y., Kim, S.R., Oh, M.J., Jung, S.J. and Kang, S.Y. (2011), “In Vitro antiviral activity of red alga, 

Polysiphonia morrowii extract and its bromophenols against fish pathogenic infectious hematopoietic necrosis 

virus and infectious pancreatic necrosis virus”, J. Microbiol, Vol. 49 No. 1, 102–106. 

 

Klesius, P.H., Shoemaker, C.A. and Evans, J.J., 2008, October. Streptococcus: a worldwide fish health 

problem. In Proceedings of the 8th International 12 Symposium on Tilapia in Aquaculture (Vol. 1, pp. 83-

107). Ag. Press Unit Abbassa, Egypt. 

 

Le, T.X., Munekage, Y. and Kato, S.I. (2005), “Antibiotic resistance in bacteria from shrimp farming in 

mangrove areas”, Sci. Total Environ, Vol. 349 No. 1–3, 95–105. 

 

Lei, C., Yang, J., Hu, J. and Sun, X. (2021), “On the Calculation of TCID50 for Quantitation of Virus 

Infectivity”, Virol. Sin., Science Press, 1 February. 

 

Lertwanakarn, T., Trongwongsa, P., Yingsakmongkol, S., Khemthong, M., Tattiyapong, P., Surachetpong, 

W., 2021, “Antiviral activity of ribavirin against tilapia tilapinevirus in fish cells”, Pathogens, MDPI, Vol. 10 

No. 12, available at: https://doi.org/10.3390/pathogens10121616. 

 

Liamnimitr, P., Thammatorn, W., Sonicha, U., Tattiyapong, P., Surachetpong, W. 2018. Non-lethal sampling 

for Tilapia Lake Virus detection by RT-qPCR and cell culture. Aquaculture, 486, 75-80. 

https://doi.org/10.1016/j.aquaculture.2017.12.015. 

 

Marroquí, L., Estepa, A., Perez, L. 2007. Assessment of the inhibitory effect of ribavirin on the rainbow trout 

rhabdovirus VHSV by real-time reverse-transcription PCR. Veterinary microbiology, 122(1-2), 52-60. 

https://doi.org/10.1016/j.vetmic.2007.01.002. 

 

 

Mayer, J., Williams, R.J., Oppenheimer, V.A., He, B., Tuckfield, C., Koslowski, E. Gogal, R.M. 2016, “The 

immunomodulatory effects of a commercial antiviral homeopathic compound in C57BL/6 mice, pre and post 

vaccine challenge”, Int. Immunopharmacol, Elsevier B.V., Vol. 39, 389–396. 

https://doi.org/10.1016/j.intimp.2016.08.003. 

 

Mazón-Suástegui, J., García-Bernal, M., Avilés-Quevedo, A., Campa-Córdova, Á., Salas-Leiva, J., Abasolo-

Pacheco, F., 2018. Assessment of homeopathic medicines on survival and antioxidant response in white 

http://www.ijcrt.org/
https://doi.org/10.1245/s10434-021-09777-3
https://doi.org/10.1016/j.aquaculture.2022.738962
https://doi.org/10.1016/j.virusres.2019.01.008
https://doi.org/10.1111/raq.12254
https://doi.org/10.1016/j.virusres.2014.10.013
https://doi.org/10.3390/pathogens10121616
https://doi.org/10.1016/j.aquaculture.2017.12.015
https://doi.org/10.1016/j.vetmic.2007.01.002
https://doi.org/10.1016/j.intimp.2016.08.003


www.ijcrt.org                                                              © 2024 IJCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882 

IJCRT2404366 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d279 
 

shrimp Litopenaeus vannamei. Revista MVZ Córdoba, 23(3), 6850-6859. 

https://doi.org/10.21897/rmvz.1373. 

 

Mazón-Suástegui, J.M., García-Bernal, M., Saucedo, P.E., Campa-Córdova, Á., Abasolo-Pacheco, F. 2017, 

“Homeopathy outperforms antibiotics treatment in juvenile scallop Argopecten ventricosus: effects on 

growth, survival, and immune response”, Homeopathy, Churchill Livingstone, Vol. 106 No. 1,18–26. 

10.1016/j.homp.2016.12.002. 

 

Merlini, L.S., Vargas, L., Piau, R., Ribeiro, R.P. and Merlini, N.B. (2014), “Effects of a homeopathic complex 

on the performance and cortisol levels in Nile tilapia (Oreochromis niloticus)”, Homeopathy, Churchill 

Livingstone, Vol. 103 No. 2, pp. 139–142. 

 

Mitra, S.D. and Varshney, P.K. 1991, Use of homeo drug for curing ulcerative syndrome in fishes, Indian 

J. Fish, Vol. 21. http://hdl.handle.net/1834/31755. 

 

Nanthini, R., Abdul Majeed, S., Vimal, S., Taju, G., Sivakumar, S., Santhosh Kumar, S., Sahul Hameed, A. 

S. 2019. In vitro propagation of tilapia lake virus in cell lines developed from Oreochromis 

mossambicus. Journal of fish diseases, 42(11), 1543-1552. https://doi.org/10.1016/j.aaf.2021.04.007. 

 

Naveenkumar, V., Bharathi, M. V., Nagarajan, B. 2019. Conium Maculatum as a Homeopathic Medicine in 

Canine Distemper Infected Dogs. Indian Vet. J, 96(06), 24-26. http://ivj.org.in/users/members/viewa... 

 

Nayak, D., Chadha, V., Jain, S., Nim, P., Sachdeva, J., Sachdeva, G., Manchanda, R. K. (2019). Effect of 

adjuvant homeopathy with usual care in management of thrombocytopenia due to dengue: a comparative 

cohort study. Homeopathy, 32(03), 150-157. 

 

Nefedchenko, A. v., Glotova, T.I. Glotov, A.G. 2015, “In vitro and in vivo activity of homeopathic drugs 

against Bovine herpesvirus-1 and Bovine viral diarrhoea virus 1”, Bulg. J. Vet. Med, Trakia University, Vol. 

18 No. 1, pp. 56–64. 10.15547/bjvm.846. 

 

Neto, R. L. F., de Mello, M. L. V., de Mello, D. 2018. Treatment of corneal ulcer complicated in domestic 

canine, with the complementary use of homeopathy, moxabustion and autologous serum. IOSR J Agric 

Veterinary Sci., 11, 38-41. 10.9790/2380-1103033841. 

 

Ortiz-Cornejo, N.L., Tovar-Ramírez, D., Abasolo-Pacheco, F., Mazón-Suástegui, J.M. 2017, “Homeopatía, 

una alternativa para la acuicultura”, Rev. Medica de Homeopat, Ediciones Doyma, S.L., Vol. 10 No. 1,18–24. 

https://doi.org/10.1016/j.homeo.2017.04.006. 

 

Pepi, M. and Focardi, S. (2021), “Antibiotic-resistant bacteria in aquaculture and climate change: A challenge 

for health in the mediterranean area”, Int. J. Environ. Res, MDPI AG, 1 June, available at: 

https://doi.org/10.3390/ijerph18115723. 

 

Raj, P. A. A., Pavulraj, S., Kumar, M. A., Sangeetha, S., Shanmugapriya, R.,  Sabithabanu, S., 2020. 

Therapeutic evaluation of homeopathic treatment for canine oral papillomatosis. Veterinary world, 13(1), 206. 

10.14202/vetworld.2020.206-213. 

Rev. Medica de Homeopat, Ediciones Doyma, S.L., Vol. 10 No. 1,18–24. 

 

Rico, A., Satapornvanit, K., Haque, M.M., Min, J., Nguyen, P.T., Telfer, T.C. and van den Brink, P.J. (2012), 

“Use of chemicals and biological products in Asian aquaculture and their potential environmental risks: A 

critical review”, Rev Aquac, Vol. 4 No. 2, 75–93. 

 

Rivas-Aravena, A., Vallejos-Vidal, E., Cortez-San Martin, M., Reyes-Lopez, F., Tello, M., Mora, P., Sandino, 

A.M., et al. 2011, “Inhibitory Effect of a Nucleotide Analog on Infectious Salmon Anemia Virus Infection”, 

J. Virol, American Society for Microbiology, Vol. 85 No. 16, pp. 8037–8045. 

https://doi.org/10.1128/JVI.00533-11. 

 

http://www.ijcrt.org/
https://doi.org/10.21897/rmvz.1373
http://hdl.handle.net/1834/31755
https://doi.org/10.1016/j.aaf.2021.04.007
http://ivj.org.in/users/members/viewarticles.aspx?Y=2019&I=787
https://doi.org/10.1016/j.homeo.2017.04.006
https://doi.org/10.3390/ijerph18115723
https://doi.org/10.14202%2Fvetworld.2020.206-213
https://doi.org/10.1128/JVI.00533-11


www.ijcrt.org                                                              © 2024 IJCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882 

IJCRT2404366 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d280 
 

Sarubbi, F., Baculo, R., Palomba, R. and Auriemma, G. 2012, “Evaluation of homeopathic treatments in early 

lactation in buffalo cows and neonatal mortality in buffalo calf”, Open J. Anim. Sci, Scientific Research 

Publishing, Inc, Vol. 02 No. 03, pp. 196–203. DOI:10.4236/ojas.2012.23027. 

 

Segeritz, C. P., Vallier, L. 2017. Cell culture: Growing cells as model systems in vitro. In Basic science 

methods for clinical researchers (pp. 151-172). Academic Press. https://doi.org/10.1016/B978-0-12-803077-

6.00009-6. 

 

Singh, L. M., Gupta, G. 1985. Antiviral efficacy of homoeopathic drugs against animal viruses. British 

Homoeopathic Journal, 74(3), 168-174. https://doi.org/10.1016/S0007-0785(85)80063-6. 

 

Tattiyapong, P., Dachavichitlead, W. and Surachetpong, W., 2017. Experimental infection of Tilapia Lake 

Virus (TiLV) in Nile tilapia (Oreochromis niloticus) and red tilapia (Oreochromis spp.). Vet. 

Microbiol, 207,170-177. 

 

Thangaraj, R. S., Ravi, C., Kumar, R., Dharmaratnam, A., Saidmuhammed, B. V., Pradhan, P. K., Sood, N. 

2018. Derivation of two tilapia (Oreochromis niloticus) cell lines for efficient propagation of Tilapia Lake 

Virus (TiLV). Aquaculture, 492, 206-214. https://doi.org/10.1016/j.aquaculture.2018.04.012. 

 

Tungnunga, I. B., Sarma, K., Roychoudhury, P., Borthakur, S. K., Das, G., Prasad, H., Behera, S. K. 2016. 

Therapeutic evaluation of homoeopathic drug Crotalus horridus 200C against Ehrlichiosis-infected dogs in 

Mizoram. http://aohindia.in:8080/xmlui/handle/123456789/1672. 

 

Valladão, G. M. R., Gallani, S. U., Pilarski, F. 2015. Phytotherapy as an alternative for treating fish 

disease. Journal of veterinary pharmacology and therapeutics, 38(5), 417-428. 

https://doi.org/10.1111/jvp.12202. 

 

Volinsky, A. A. 2021. A clinical case of homeopathic and isopathic treatment of human herpes simplex 

virus. International Journal of Homoeopathic Sciences, accepted.www.homoeopathicjournal.com. 

 

Wang, Y., Wang, Q., Zeng, W., Yin, J., Li, Y., Ren, Y., Zhu, X. 2018. Establishment and characterization of 

a cell line from tilapia brain for detection of tilapia lake virus. Journal of fish diseases, 41(12), 1803-1809. 

https://doi.org/10.1111/jfd.12889. 

 

Yadav, M. K., Rastogi, A., Joaquin, M. P. C., Verma, D. K., Rathore, G., Swaminathan, T. R., Sood, N. 2021. 

Establishment and characterization of a continuous cell line from heart of Nile tilapia Oreochromis niloticus 

and its susceptibility to tilapia lake virus. J. Virol. Methods, 287, 113989. 

https://doi.org/10.1016/j.jviromet.2020.113989. 

 

 

http://www.ijcrt.org/
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=21374
https://doi.org/10.1016/B978-0-12-803077-6.00009-6
https://doi.org/10.1016/B978-0-12-803077-6.00009-6
https://doi.org/10.1016/S0007-0785(85)80063-6
https://doi.org/10.1016/j.aquaculture.2018.04.012
http://aohindia.in:8080/xmlui/handle/123456789/1672
https://doi.org/10.1111/jvp.12202
https://doi.org/10.1111/jfd.12889
https://doi.org/10.1016/j.jviromet.2020.113989

