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ABSTRACT 

 

Among the major infectious diseases in fish, those caused by zoosporic organisms are 

important, especially saprolegniasis. These diseases can affect few animals or even the entire 

population of the production environment. The use of alternative treatments for infectious 

diseases in aquatic animals has proven to be effective. It prevents the mortality of part of the 

crop, as well as the contamination of water by chemical components. Within this scenario, the 

use of plants stands out, mainly unconventional food plants (UFPs). The objective of this work 

was to evaluate the effect of the aqueous extracts of Luffa cylindrica, Xanthosoma sagittifolium 

and Momordica charantia on the mycelial growth of Saprolegnia spp. The extracts obtained 

from the maceration of dry and ground leaves were incorporated into the potato agar dextrose 

(PDA), at concentrations of 0, 5, 15, 25 and 50%. Later, filter paper disks containing the 

mycelium of Saprolegnia spp. were applied on the agar and incubated at 25°C. Evaluations 

were performed every 24 hours, for 10 days. In the study, all concentrations of M. charantia 

extract had an inhibitory action on the mycelial growth in the order of 75% of Saprolegnia spp. 

and can be considered a promising alternative for controlling this pathogen. 
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EFEITO DE EXTRATOS DE LUFFA CYLINDRICA, XANTHOSOMA 

SAGITTIFOLIUM E MOMORDICA CHARANTIA SOBRE O CRESCIMENTO 

MYCELIAL DE SAPROLEGNIA SPP.  

 

RESUMO 

 

Entre as principais doenças infecciosas em peixes, as causadas por organismos zoospóricos são 

importantes, especialmente a saprolegníase. Essas doenças podem afetar poucos animais ou até 

mesmo toda a população do ambiente de produção. O uso de tratamentos alternativos para 

doenças infecciosas em animais aquáticos tem se mostrado eficaz. Evita a mortalidade de parte 

da cultura, bem como a contaminação da água por componentes químicos. Dentro deste cenário, 

destaca-se o uso de plantas, principalmente plantas alimentícias não convencionais (PANCs). 

O objetivo deste trabalho foi avaliar o efeito dos extratos aquosos de Luffa cylindrica, 

Xanthosoma sagittifolium e Momordica charantia sobre o crescimento micelial de Saprolegnia 

spp. Os extratos obtidos da maceração de folhas secas e moídas foram incorporados em ágar 

batata dextrose (BDA), nas concentrações de 0, 5, 15, 25 e 50%. Mais tarde, os discos de papel 

de filtro contendo o micélio de Saprolegnia spp. foram aplicados no ágar e incubados a 25°C. 

As avaliações foram realizadas a cada 24 horas, por 10 dias. No estudo, todas as concentrações 
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do extrato de M. charantia tiveram ação inibitória sobre o crescimento micelial da ordem de 

75% de Saprolegnia spp., podendo ser considerada uma alternativa promissora para o controle 

desse patógeno. 
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EFECTO DE EXTRACTOS DE LUFFA CYLINDRICA, XANTHOSOMA 

SAGITTIFOLIUM Y MOMORDICA CHARANTIA EN EL CRECIMIENTO 

MYCELIAL DE SAPROLEGNIA SPP.  

 

RESUMEN 

 

Entre las principales enfermedades infecciosas en los peces, las causadas por organismos 

zoospóricos son importantes, especialmente la saprolegniasis. Estas enfermedades pueden 

afectar a pocos animales o incluso a toda la población del entorno de producción. El uso de 

tratamientos alternativos para enfermedades infecciosas en animales acuáticos ha demostrado 

ser efectivo. Previene la mortalidad de parte del cultivo, así como la contaminación del agua 

por componentes químicos. Dentro de este escenario, se destaca el uso de plantas, 

principalmente plantas alimenticias no convencionales (PANCs). El objetivo de este trabajo fue 

evaluar el efecto de los extractos acuosos de Luffa cylindrica, Xanthosoma sagittifolium y 

Momordica charantia sobre el crecimiento micelial de Saprolegnia spp. Los extractos 

obtenidos de la maceración de hojas secas y molidas se incorporaron a la papa dextrose agar 

(PDA), a concentraciones de 0, 5, 15, 25 y 50%. Más tarde, filtre los discos de papel que 

contienen el micelio de Saprolegnia spp. se aplicaron sobre el agar y se incubaron a 25°C. Las 

evaluaciones se realizaron cada 24 horas, durante 10 días. En el estudio, todas las 

concentraciones de extracto de M. charantia tuvieron una acción inhibitoria sobre el 

crecimiento micelial del orden del 75% de Saprolegnia spp. y puede considerarse una 

alternativa prometedora para controlar este patógeno. 

 

Palabras-Clave: PANCs, saprolegniasis, acuicultura, tratamiento alternativo, sostenibilidad 

 

INTRODUCTION 

 

The global increase production of aquatic organisms, especially freshwater fish, requires 

modern management, nutrition and reproduction technologies (1). In the same context, 

outbreaks of parasitic, bacterial, fungal diseases caused by oomycetes, other protists, and 

metazoans have been frequently described in aquaculture, mainly fish farming. Hence, 

antimicrobials, antifungals, and disinfectants are employed to reduce mortality caused by 

infectious agents (2,3). 

Diseases caused by fungi and pseudo-fungi, such as oomycetes, are among the main 

diseases in fish production. In conventional aquaculture, the oomycete Saprolegnia spp. is an 

important cause of disease in different stages of development of the cultivated animals. 

Saprolegniasis can affect about 10% of all salmon and 30% of fish production for consumption 

(4). In the confinement of aquatic organisms, both ornamental animals and those intended for 

consumption, including amphibians, Saprolegnia spp. can develop rapidly, especially when this 

environment presents an overload of organic matter (5). 

The development of alternative treatments is proving necessary and efficient so that in 

addition to preventing mortality of farmed fish, it also prevents the water from being 

contaminated by chemical components, which are often highly toxic. Thus, the use of plants 
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has been excelled by having active principles with antimicrobial properties and also by acting 

as immunostimulants (1). 

The use of plants for treating fish diseases is quite old, being widespread in Asian 

countries (6). Focusing on Brazilian plant potential, the use of unconventional food plants 

(UFPs), like Luffa cylindrica, Xanthosoma sagittifolium and Momordica charantia, has been 

growing within animal husbandry systems. UFPs have not yet been fully studied by the 

scientific community but present a strong regional consumption although not completely 

inserted in the productive chain (7). 

The purpose of this work was to evaluate the effect of aqueous extracts of sponge gourd 

(L. cilyndrica), tannia (X. sagittifolium) and bitter gourd (M. charantia) on the mycelial growth 

of Saprolegnia sp. 

 

MATERIALS AND METHODS 

 

The experiment was conducted at the Microbiology Laboratory, Federal University of 

Fronteira Sul, Laranjeiras do Sul - PR. Saprolegnia spp. (SisGen: AED8E7F), which was used 

in the experiment, was isolated and identified from a juvenile pacu (Piaractus mesopotamicus), 

kept in fish tanks, presenting white and greyish cotton-like structures on the skin. 

The aerial parts of sponge gourd (L. cylindrica), tannia (X. sagittifolium) and bitter gourd 

(M. charantium) were collected and processed in Laranjeiras do Sul (25º24'28''S and 

52°24'58''W). Authorization of access to genetic resources: SisGen – AE26D84.  

The procedure for collecting and manipulating was performed according to Celoto (8). 

The plants were collected in the morning and then the stalks, flowers, and leaves damaged by 

insects or diseases were removed. Next, the leaves were washed in running water and 

disinfected with 10% sodium hypochlorite solution for 20 minutes in order to eliminate any 

microorganism. After, the material was washed again with distilled water to remove excess 

hypochlorite solution. Then, the aerial parts of the plants were placed on absorbent paper for 

24 hours to remove excess moisture. 

Subsequently, the material was packed in paper bags and dried in a forced air circulation 

oven for 72 hours at 40ºC. After drying, the material was ground in a knife mill and stored in a 

glass container. 20 g of leaves were extracted by maceration in 80 mL of water (20:80). The 

aqueous extract was obtained by adding boiling distilled water to the dried material and left to 

rest for two hours. Finally, this extract was filtrated and stored in a light-proof glass flask at 

4°C until use. 

Potato Dextrose Agar (PDA) medium was prepared and supplemented with 5, 15, 25 and 

50% plant extracts. Saprolegnia spp. was inoculated on PDA medium and maintained at 25°C. 

After 6 days, 1 cm² of mycelial fragments were removed from the inoculum and applied on the 

control and test plates. The growth of Saprolegnia spp. on the surface of culture media was 

measured every 24 hours for 10 days. 

The parameter was analyzed by determining the mean of the daily diameter of the colony, 

in two perpendicular positions to each other. The percentage of inhibition of mycelial growth 

(PIMG) (9) was determined from the results obtained, using the following formula: 

 

PIMG =  control group diameter – test group diameter .100 

control group diameter 

 

The experiment was performed in duplicate and by a completely randomized design. The 

data were analyzed by Tukey's test and the results expressed as mean ± SD. P values <0.05 
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were considered as significant. The results were processed using the software 

STATGRAPHICS®. 

 

RESULTS AND DISCUSSION 

 

The aqueous extract of tannia (X. sagittifolium) showed no inhibitory activity on the 

growth of Saprolegnia spp, in any concentration tested (Table 1). On the other hand, the 50% 

aqueous extract of sponge gourd (L. cylindrica) expressed a tendency to inhibit the growth of 

Saprolegnia sp. (Table 1). Tiamyiu et al. (10) added L. cylindrica seeds to Clarias gariepinus 

feed diet, without negative effects for fish growth. There is a growing amount of studies using 

plants in several countries and different fish species, especially due to its antimicrobial, 

antifungal, antiparasitic, as a growth promoter and immunostimulant (1,11,12,13). However, 

there are no reports on the plants employed in this study inhibiting the growth of Saprolegnia 

spp., neither in vitro or in vivo.  

 

Table 1.  Mycelial growth diameter (cm) of Saprolegnia spp. at five concentrations (0, 5, 15, 25 

and 50%) against aqueous extracts of bitter gourd (BG), tannia (T) and sponge gourd 

(SG). 

 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 

BG 0% 0,75 0,90 1,40* 1,50* 2,00* 2,40* 2,80* 3,30* 3,80* 4,00*a 

BG 5% 0,61 0,67 0,70 0,70 0,80* 0,80* 0,80* 0,80* 0,80* 0,80*b 

BG 15% 0,67 0,77 0,77 0,77 0,77 0,77 0,77 0,77 0,77 0,77b 

BG 25% 0,62 0,75 0,75 0,75 0,75 0,75 0,75 0,75 0,75 0,75b 

BG 50% 0,65 0,77 0,82* 0,85* 0,85* 0,85* 0,85* 0,85* 0,85* 0,85*b 

T 0% 0,75 0,90 1,40 1,55 2,00* 2,40* 2,85* 3,30* 3,80* 4,05*a 

T 5% 0,75 0,95 1,11 1,65* 1,77* 2,27* 2,45* 2,87* 3,22* 3,65*a 

T 15% 0,72 0,90 1,22 1,77* 1,85* 2,07* 2,40* 2,72* 2,07* 3,40*a 

T 25% 0,77 1,01 1,22 1,55 1,70* 2,05* 2,55* 2,82* 3,20* 3,52*a 

T 50% 0,78 0,94 1,30 1,42 1,70* 1,92* 2,22* 2,57* 3,02* 3,37*a 

SG 0% 0,75 0,90 1,40 1,55 2,00* 2,40* 2,85* 3,30* 3,80* 4,05*a 

SG 5% 0,78 1,20 1,38 1,62* 1,77* 2,17* 2,52* 2,75* 3,12* 3,47*a 

SG 15% 0,65 1,27 1,6* 1,65* 1,65* 2,25* 2,55* 2,80* 3,10* 3,35*a 

SG 25% 0,66 0,95 1,28 1,65* 1,82* 2,12* 2,42* 2,67* 2,97* 3,25*a 

SG 50% 0,71 1,08 1,33 1,55 1,6* 1,95* 2,22* 2,65* 2,82* 3,02*a 

Note. D: Day. 
Values followed by (*) on the same row are significantly different in relation to time zero according to the T-test 

at 0.05. Values followed by the same letter, on the same column, are not different according to Tukey’s test (p > 

0.05). 

 

The aqueous extract of bitter gourd (M. charantia) promoted inhibition of Saprolegnia 

spp. at all concentrations (5, 15, 25 and 50%). Since the beginning of the trial, it showed a 75% 

reduction (PIMG) in comparison to the control group (100%), which was statistically different. 

From the third day on, no growing could be noticed in any of the four concentrations analyzed 
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(Table 1). Several studies describe the action of Momordica sp. in fungi, mainly 

phytopathogens (14,15), indicating that α-momorcharin, a protein isolated from the extract of 

the plant, is effective against fungal pathogens (16), showing the viability of this UFP in the 

control important pathogens in agriculture. Different species of Momordica have been 

evaluated against bacteria and parasites isolated from fish with an effective inhibitory effect 

(17,18).  

Some ribosome inactivating proteins (RIPs), such as lufacillin isolated from L. cylindrica, 

and alpha or beta-momorcarin from M. charantia, were described with high activity antifungal 

therapy against Fusarium sp. (19), which points to the need for extraction and isolation of 

substances described above, and in vitro and in vivo testing. Furthermore, in the literature it was 

not possible to find reports of substances responsible for the antifungal activity of X. 

sagittifolium. 

The use of plants and medicinal herbs as a prophylactic measure and in the treatment of 

diseases is becoming eminent because it produces minimal side effects, low impact on the 

environment besides the favorable cost-benefit when compared to conventional treatment. 

Pathogens are an inherent part of any aquatic environment. In aquaculture, on account of being 

more difficult to control the environmental conditions, the chances of infection are increased 

by the stress levels to which the animals are exposed. However, there are few studies concerning 

UFPs, medicinal herbs as antibacterial or antiviral agents in aquaculture, as well as few studies 

analyzing those plants against fungal infection in fish (20).  

Chemical products should be replaced by natural ones, although some of those may have 

a negative impact on fish farming (1). Bitter gourd has been tested on bacterial isolates from 

fishes due its importance as the major cause of mortality in fish production (21). Hence, in vivo 

studies are crucial to proving the inhibitory action of M. charantia on the growth of Saprolegnia 

spp., and if there is any toxicity of this UFP on the different stages of fish development. 

According to Bolognesi et al. (22) it should be emphasized that the toxicity of plant and plant-

isolated substances to animals is variable, which reinforces the need for their isolation and 

further testing with different species of fish. 

 

CONCLUSION 

 

In conclusion, bitter gourd (Momordica charantia), at different concentrations (5, 15, 25 

and 50%), can be considered a sustainable and promising alternative for controlling 

Saprolegnia spp.  
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