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ABSTRACT

Aquaculture plays a crucial role in the national economy of many countries. Ciliate protozoans are
recognized as economically significant parasites in fish aquaculture. Colpodean ciliates are
particularly abundant and are commonly found in terrestrial settings such as soils, leaf litter, and
mosses. Diseases are recognized as significant impediments to sustainable animal production,
leading to substantial economic losses, particularly in the aquaculture sector. Traditional medicinal
plants offer a promising alternative for controlling various diseases in aquaculture. This study
examined the efficacy of several plant extracts, including tobacco, neem paste, rue seeds, thyme
seeds, and pepper seeds, in managing ciliates. Among the tested plant extracts, Colpoda cultures
treated with rue seeds demonstrated the highest effectiveness.
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1. INTRODUCTION

The global expansion of finfish aquaculture in
both freshwater and marine settings continues
unabated (FAO, 2020), with well-documented
potential for significant growth in marine
environments (Gentry et al.,, 2018). A major
challenge for all aquaculture species, whether
traditional or innovative, lies in the variety of
pathogens linked to each new fish type. Fish
hosts in their natural habitats harbour a range of
specific and non-specific parasites (both
specialists and generalists) (Woo et al., 2020).
This situation poses risks to both fish health and
welfare, as well as the economic viability of
aquaculture operations (Shinn et al.,, 2015).
Diseases are acknowledged as a primary
obstacle to sustainable animal farming, often
resulting in considerable economic setbacks,
particularly in aquaculture. While various
chemotherapeutic agents have traditionally been
employed for the treatment and prevention of
diseases in cultivated fish, their use is cautioned
against because improper and prolonged use of
antibiotics may lead to the development of
antibiotic-resistant bacteria (Seyfried et al.,
2010). Furthermore, environmental pollution and
the accumulation of toxic substances in fish,
along with residual antibiotics in the muscles of
commercially sold fish, could adversely affect
human health (Cabello et al., 2006; Romero et
al., 2012). As a result, researchers are
increasingly focused on harnessing natural
products, such as herbs, to create alternative
dietary supplements that support fish growth,
health, and immune systems, as these options
tend to be cost-effective, safe, efficient, easily
prepared, and biodegradable (Citarasu et al.,
2010; Mohapatra et al., 2013).

During the last years, the search for new and
natural treatments to mitigate the side effects of
chemicals used in aquaculture included bioactive
chemicals from plants (Wang et al., 2010). Plants
are a rich source of bioactive compounds like
alkaloids and glycosides, and they might be an
alternative source of natural parasitic control

(Rahuman et al., 2011). Medicinal
plants have been reported as appetite
stimulation, antimicrobial, immunostimulant,

anti-inflammatory,biopesticides and anti-parasitic
properties and their use in traditional medicine
has been known for thousands of years around
the world (Mehlhorn et al., 2014). Traditional
medicinal plants are the most promising

alternative source to control various diseases in
aguaculture. Because it contains an active
compound such as tannins, alkaloids, terpenoids,
saponins, phenolics, steroids and flavonoids that
possess various biological activities (Chakraborty
et al.,, 2011). These active compounds have
characteristics of antibacterial, antiparasitic,
antifungal and antiviral activities that prevent
various fish diseases. Besides, their use could
reduce the costs of treatment and be more
environmentally friendly as they tend to
be more biodegradable than synthetic molecules
and they are less likely to produce drug
resistance in parasites due to the high
diversity of plant extract molecules (Olusola et
al., 2013).

Neem leaf extract (Azadirachta indica A. Juss.)
has been shown to effectively manage
approximately 127 pests and functions as a
fungicide, bactericide, nematicide, and
molluscicide (Kardinan et al., 2002). Research by
(Majeed et al., 2018) indicated that neem seed
extract is the most toxic among various plant
extracts. Additionally, tobacco extract has been
reported to be effective in controlling insect pests
(Susi et al., 2023). Maitham (2019) investigated
Pegnum harmala, revealing its antimicrobial
properties and noting that the smoke produced
from its seeds has antiseptic effects. Ciliates, a
highly specialized group of microbial eukaryotes,
can be found in almost every environment on
Earth's surface where water is available to
support their survival (Bai et al., 2020; Agatha et
al., 2021). The class Colpodea (Small et al.,
1981) represents a significant structural
component of soil protozoa, and these ciliates
have been documented in diverse terrestrial
habitats, ranging from arid deserts to
permanently saturated wetlands and bogs
(Vdacny et al., 2019). Ciliate protozoans are
recognized as economically significant parasites
in fish aquaculture (Bastos et al., 2017). with
Colpodean ciliates being particularly prevalent in
terrestrial ecosystems such as soils, leaf litter,
and mosses. Reyes (2024) studied the effect of
parasitization by Trichodinid Ciliates on the
mortality of cultured Pacific fat sleeper larvae
(Dormitator latifrons). However, Colpoda ciliates
have received limited attention in
research, as their impacts on humans and
domestic animals are minimal (Shen et al.,
1999). The aquaculture industry needed much
more study on alternative medication to control
parasites.
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The present study highlights the need to control
the growth of Colpoda, a ciliate harmful to fish,
and tests various plant extracts for their
effectiveness in managing this ciliate. The control
of these ciliates through plant extracts has
proved to be an efficient method and thus can be
used in the aquaculture industries. The cost
effectiveness is a major advantage in the usage
of plant extracts. Growth of fishes without
parasitic attack through commonly available plant
extracts is an essential advantage for the
fishermen community.

2. MATERIALS AND METHODS

Culture media preparation: Approximately 5
grams of paddy straw were cut into pieces
roughly 3 centimeters in length and placed into a
250 ml conical flask. Then, 200 ml of water was
added to the flask, which was sealed with cotton
and left overnight to allow for the growth of
ciliates. Upon examination of the culture media
under a microscope, some colpoda were
observed. After 12 hours, the culture media was
again inspected microscopically, revealing that
the ciliates had grown to a minimal
size and were relatively few in number. The
medium was left for another night to promote
better growth. Upon subsequent observation
under the microscope, an increased number of
colpoda was noted. These colpoda were then
subjected to various compounds to evaluate the
efficacy of these substances against their
growth.

Preparation of various plant - Water extracts:
For the current study, 1 gram each of tobacco
powder, neem paste, rue seed powder, thyme
seed powder, and pepper seed powder were
used to evaluate the efficacy of the plant
extracts. The seeds were individually soaked in
10 ml of water for 2 hours to create the water
extracts. After this period, four 100 ml conical
flasks were labelled 1, 2, 3, and 4. Each flask
contained 40 ml of culture media. To flask 1, 1 ml
of the corresponding plant extract was added; to
flask 2, 2 ml; to flask 3, 5 ml; while flask 4 served
as the control. The experiment was conducted in
triplicate, and observations were made using a
microscope after 24 hours.

Serial dilutions of various plant water
extracts: A 1 ml solution of plant water extract
from Rue and Thyme seeds is mixed with 9 ml of
distilled water in test tube A. From test tube A, 1
ml is transferred to test tube B, which contains 9
ml of distilled water. This process of serial

dilution is continued through test tubes C, D, and
E, with the dilutions labeled as 10%,102,103,10*
and 105 respectively. For each dilution, four 100
ml  conical flasks are prepared and
labeled 1, 2, 3, and 4. Each flask contains 40 ml
of culture media. To flask 1, 1 ml of the diluted
plant water extract from test tube A is
added; to flask 2, 2 ml; to flask 3, 5 ml; and flask
4 serves as a control, containing 1 ml of
distilled water. Observations are recorded after
24 hours. This procedure is repeated for the
various serial dilutions from test tubes B, C, D,
and E.

Preparation of various plant alcohol extracts:
For the current study, 1 gram each of tobacco,
neem paste, rue seeds, thyme seeds, and
pepper seeds were utilized to evaluate the
efficacy of various plant extracts. The seeds
were extracted separately in 10 ml of alcohol and
allowed to sit for 2 hours to obtain the alcohol
extract. Following this period, three
petri dishes were prepared and labelled A, B,
and C. In dish A, 1 ml of the respective plant
extracts was added, 2 ml in dish B, and 5 ml in
dish C. The dishes were then placed in sunlight
for a few minutes to allow the alcohol to
evaporate. After drying, 0.01 g of sterile talc was
incorporated and mixed into each petri dish to
absorb the residues. Four conical flasks of 100
ml were used, labelled 1, 2, 3, and 4.
Each flask contained 40 ml of culture media, with
the contents of dish A combined with
flask 1, dish B with flask 2, and dish C with flask
3; flask 4 served as the control. Observations
were made under a microscope after 24 hours.

Additionally, serial dilutions of the alcohol
extracts were performed using thyme
seeds.

pH3 extract: One gram of rue seed grains was
ground into a fine powder and dissolved in 10 mL
of water at pH 3, allowing it to steep for 2 hours
to create a pH3 extract. After this
period, four 100 mL conical flasks were prepared
and labeled 1, 2, 3, and 4. Each flask was filled
with 40 mL of culture media; to flask 1, 1 mL of
rue seed extract was added, to flask 2, 2 mL of
extract, and to flask 3, 5 mL of extract was
added. Flask 4 served as a control.
Observations were made under a microscope
after 24 hours.

3. RESULTS AND DISCUSSION

Colpods sp. were cultured in the required media.
These colpoda were subjected to treatment with
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different plant extracts to assess the
effectiveness of these compounds in inhibiting
their growth. Observations were made for each
treatment, utilizing both water and alcohol
extracts, to evaluate the survival rates of the
Colpods sp.

Treatment with tobacco: Colpoda cultured in
media were subjected to treatment with both
water and alcohol extracts of tobacco, and their
survival was monitored after 24 hours. The
ciliates remained alive in all concentrations of the
water extract; however, they exhibited no
movement at the 2 ml concentration, and 100%
mortality was recorded at the 5 ml concentration
of the alcohol extract. Tobacco has long been
regarded as an anti-social compound, and

powdered tobacco was introduced to the
Colpoda culture. The water extract proved
ineffective, while the alcohol extract
demonstrated significant  efficacy against

Colpoda mortality. Notably, even the lowest
concentration of tobacco alcohol extract (2 ml)
was effective in killing Colpoda. These findings
align with the research conducted by Fatemeh et
al., (2016), which indicated that tobacco alcohol
extract had a pronounced effect on adult
nematodes. Tobacco leaves contain nicotine, a
ganglion stimulant, which may be responsible for
the anthelmintic activity observed (Bowman et
al., 1980). The immobility of adult M. marshalli
induced by tobacco extracts was found to be
both time and dose dependent, with
the alcohol extract at a concentration of 75 mg/ml
proving to be the most effective against adult
worms.

Treatment with neem: Colpods -cultured in
media were treated with both water and alcohol
extracts of Neem and monitored after
24 hours. The ciliates remained alive in all
concentrations of both extracts, exhibiting normal
movement. Therefore, Neem appears to be
ineffective  against  Colpods. Both  the
water and alcohol extracts of Neem
indicated 0% mortality in the cultured Colpoda.
Contrary to previous studies on Azadirachta

indica, the anticipated efficacy was not
demonstrated in this instance with
Colpoda.

Treatment with rue seeds: Colpods cultivated
in culture media were treated with water, alcohol,
and pH3 extracts of rue seeds, and observations
were made after 24 hours. Ciliate mortality was
observed across all concentrations of the water
extract. Serial dilutions of the water extract from

rue seeds demonstrated its effectiveness. At a
concentration of 105, the lowest level of extract,
the ciliates showed survival in 1 ml and 2 ml,
exhibiting slow movement in the 5 ml
concentration. All other dilution concentrations
resulted in 100% mortality. In all concentrations
of the alcohol extract, the ciliates were found
deceased, whereas they remained alive when
treated with the pH3 extract. Overall, the water
and alcohol extracts of rue seeds proved to be
more effective than the pH3 extract. Thus, the
study indicated that even at their lowest
concentrations, rue seeds exhibited significant
efficacy against colpods. Hashemi (2011)
reported that ethanol extracts of common rue
(Ruta graveolens) displayed antifungal properties
and inhibited the growth of Saprolegnia sp. Rue
seeds contain B-carbolines such as harmine,
harmalol, and harman, with harmine being the
primary hallucinogenic alkaloid. Additionally, the
seeds contain a red pigment utilized for dyeing
wool and carpets, as well as for -culinary
purposes and traditional medicine, where they
are valued as aphrodisiacs, as noted by Nazim et
al., (2018). According to Hamid (2004),
harmaline, the final product of extraction, serves
as the key effective antinociceptive agent in
extracts of Peganum harmala alkaloids.

Treatment with thyme seeds: Colpods cultured
in media were treated with thyme seed extracts,
both in water and alcohol and monitored after 24
hours. The Colpods survived at a 1 ml
concentration of the water extract, but complete
mortality was observed at 2 ml and 5 mil
concentrations. In contrast, none of the Colpods
survived when exposed to 1 ml, 2 ml,
and 5 ml of the alcohol extracts. Serial dilutions
of the alcohol extracts revealed differing survival
rates, with no Colpods surviving at a dilution of
101. However, cyst formation was noted at a
dilution of 102 in the 5 ml concentration. At
dilutions of 10° and 104 the Colpods
remained unaffected by the thyme extracts. The
findings suggest that thyme seeds possess
effective plant compounds against Colpoda, with
both the water and alcohol extracts
demonstrating greater efficacy in killing the
Colpods. Similar antibacterial properties of thyme
seeds were also reported by Sienkiewicz et al.,
(2011).

Treatment with pepper seeds: Colpods
cultivated in culture media were exposed to
water and alcohol extracts from pepper seeds,
with observations made after 24 hours. Mortality
was detected in both the 2ml and 5ml
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concentrations of the water extract, while the
colpods in the 1ml concentration survived. In the
case of the alcohol extract, the ciliates
in the 5ml concentration were found to be lethal,
but those in the 1ml and 2ml concentrations
remained alive. The colpods were unable to
survive at the highest concentrations of both the
water and alcohol extracts (Wuryantini et al.
2023).

4. CONCLUSION

The present study on the parasite Colpoda
utilizing various plant extracts provided valuable
insights into effective control products. Among all
the plant extracts tested, Rue seeds
demonstrated the highest efficacy. The use of
plant-derived  compounds as  alternative
treatments for parasites in aquaculture has
shown minimal or no negative impact on the
environment, as their residues are typically
biodegradable in water. In contrast to traditional
chemotherapeutics, administering plant-derived
compounds to fish is linked to few or no adverse
effects. However, the persistence of these
compounds in the environment and their
potential side effects on human health have

received limited attention. Therefore, further
research is needed to assess the actual
environmental  impact of these plant-

derived compounds and their effects on human
health.
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