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he basic function of immune system is to protect

individuals against pathogens which put the immune
system in a vital position between a healthy and diseased
state of a host. Thus, it plays a crucial role in the defense
against infections. Its integrity and effectiveness is
important for the treatment of diseases. Therefore,
modulation of immune system is to overcome disease that
has been attention of many researchers.
Immunomodulators are the substance of biological or
synthetic in origin that can stimulate, suppress or modulate
any of the components of the immune system.
Immunostimulants, immunosuppressant and
immunoadjuvents are the three groups of
immunomodulators. Immunostimulants are likely to serve
as promoting agent by enhancing the basic levels of
immune responses, immunosuppressant could be used to
control the pathological immune response and are active
in autoimmune disease where as immunoadjuvents are to
increase the effectiveness of vaccine. In traditional
medicine, different plant parts and their products are
believed to have specific medicinal properties including
the ability to stimulate the body’s immune mechanism
(Craing, 1999). That’s why Ayurveda termed “Rasayan”
is devoted to enhancement of body resistance (Thatte
and Dahanukar, 1997). Sharma (1981) identified list of
thirty four plants as ‘Rasaynas’ in the Ayurvedic system
of medicine. Agrawal and Singh (1999) reviewed fourteen
indigenous medicinal plants investigated in laboratory on
mammalian models for immunomodulatory effect. Eclipta
alba (Lal et al., 2010) and Cynodon dactylon (Santhi
and Annapoorani, 2010) were also reported for
immunomodulation. A survey of literature shows that
people knew about the medicinal importance of plant few
centuries back. However, it is only during the past few
decades that re-emphasis has been given to their uses on
health and treatment of diseases. There is not much
information available on the immunomodulatory effect of

medicinal plants on the fishes which forms valuable source
of food for mankind.

Fish culture is an age-old practice in India, which is
the second largest fish culture producer in the world.
Healthy or disease resistant culturable fishes are essential
requirement for profitable aquaculture, which is achieved
by providing nutritious diet or some natural or chemical
substances that improve the general health of the fish or
strengthen their immune system. Various synthetic
chemicals and antibiotics have been used to prevent or
treat fish diseases with partial success. However, the
emergence of antibiotic resistant microorganisms is an
important obstacle to their extensive uses. Subsequently,
the use of botanicals as immunostimulant substances was
introduced as a prophylactic measure. Since such uses
have so far not shown any of the negative side effects
that antibiotics and live vaccines may have on the fish
and on the environment, they are attractive way of
controlling fish infections (Mulero et al., 1998) and
development of resistance against pathogens.
Direkbusarakom (2004) reported the major role of herbs
and herbal products in aquaculture.

Botanicals have broad spectrum activities and can
be extracted in commercial qualities. They are
biodegradable and easily reversed in fish subjected to
chronic concentrations (Fafioye, 2005). That’s why in
many parts of our country, plants are used in the traditional
fishing system (Kadamban and Balachandram, 2005).
Some plants have insecticidal, piscicidal and molluscicidal
properties (Singh et al., 2010). Piscicidal plants may be
useful in developing eco-friendly methods to eradicate
fishes from the aquaculture ponds without using any
hazards chemicals. Several plants have toxic effect on
weed fishes (Olafayo, 2009). That’s why they are used
to eradicate the unwanted fishes from the aquaculture
ponds. One of the important plant Azadirachta indica
exhibit strong insecticidal activity used to control predators
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of fish and fish fry such as dragon fly larvae and are
reported to be less toxic to fish than synthetic insecticide
used in fish farming (Dunkel and Ricilards,1998). Another
common widely used plant of India is Eurphorbia roylena
having high molluscicidal activity that protect the fishes
from helminthes parasites and piscicidal activity (Singh
and Singh, 2009).

The prospects of using plant extracts in the treatment
of epizootic ulcerative syndrome and some parasitic
diseases like myxobolasis, trichodinosis, gyrodactylosis and
argulosis in (Compbell et al., 1998) farmed tropical fresh
water fishes have been fruitful and has opened a new
approach in disease control and fish health. Use of
traditional herbs to control fish diseases has been reviewed
by Compbell et al. (1998). The infection of Aeromonas
hydrophila causes severe losses on global fisheries and
fish culture. Harikrishnan and Balasundram (2008)
examined the antibacterial activity of an aqueous herbal
concoction in arresting the in vitro growth of Aeromonas
hydrophila and treat the A. hydrophila infected gold
fish (Carrassius auratus ) with aqueous herbal
concoction obtained from three plants (Neem, Tulsi, and
Turmeric) and examine the good recovery changes.
Terminalia cattappa is a medicinal plant that promising
to prevent fish diseases. Its leaf extract was active against
Staphylococcus bacteria and shows antifungal property
(Chansue and Assawawongkasem, 2008). It is also
claimed as promoting substance for wound healing and
affects the hematology of Siamese fighting fish (Chansue,
2003). T. cattappa is also affecting the monogenean
parasite of Carrassius auratus (Chansue and
Tanagtrongpiros et al., 2005). Herbs have also been tried
in other countries for the control of shrimp and fish
diseases, and successful results have been reported in
Mexico, Thailand, China, Japan,Turkey etc.
Direkbusarakom et al. (1998) reported the efficiency of
Thai traditional, garlic and onion herbs against fish and
shrimps pathogenic bacteria that causes serious problem
in aquaculture. Andrographic paniculata is a famous
medicinal herb for treatment of bacterial infections and
is used in China for the treatment of enteritis in fresh
water fish (Rath, 1990). Mamordica charantia and
Psidium guajava are the other important herbs for control
of fish and shrimp bacterial diseases (Direkbusarakom et
al., 1998).

Recently, growing interest has been paid to the
immune stimulating function of some herbs in aquaculture.
There are many workers who have reported the
immunomodulatory effect of different medicinal plants
on fishes like Lycium Chinese (Kwon et al., 1999),
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Ocimum sanctum (Logambal et al., 2008), Azadirachta
indica (Logambal and Michael, 2001), Tinospora
cordifolia (Sudhakaran et al., 2006), Eclipta alba
(Chrystibapita et al., 2007), Viscum album, Utricar
diocea, Zinger officinalis (Dugenci et al., 2003),
Astragalus radix, Scutellaria radix (Yin et al., 2009),
Achryanthus aspara (Vasudeva Rao and Chakrabarty,
2004). Nonspecific immunostimulants such as plant extract
and natural synthetic preparations are widely used for
enhancing the reactivity of defense system against chronic
diseases. The specific and non specific defense mechanism
were elevated in common carp Cyprinus carpio (Swicky,
1989) and in rain bow trout Oncorhynchus mykiss (Jenny
and Anderson, 1993) by the use of herbal diet. Rao and
Chakrabarty (2004) reported the enhanced protease
inhibitor levels in Labeo rohita when fed with Achyranthus
aspera mixed diet, thus the host can defend more strongly
against invading pathogens.

Chansue et al. (2000) and Chrystibapita et al. (2007)
reported the non-specific immunity such as bacteriolytic
activity and leukocyte function was improved by mixture
of Chinese herbs and extract of Eclipta alba leaf in and
Tilapia. The phagocytosis by white blood cells and
lysozyme activity in the serum were increased by the use
of herbal diet in Carassius carassius (Chen et al., 2003)
and Cyprinus carpio (Jijan, 2002). Robertson ef al. (1990)
showed an increased protection against fish bacterial
infection which was correlated with increment in serum
lysozyme levels, phagocytic activity and bactericidal
activity of head kidney leukocytes in Atlantic salmon
(Salmo salar). Chinese herbs enhance immune response
of carp Cyprinus carpio and protection against
Aeromonas hydrophila (Yin et al., 2009). It is proved
by experiments that, in Tilapia the Astragalus radix had
a positive influence on the immune system by acting as a
booster (Yin et al., 2009). Not only the adult, fry and
fingerling of fishes were also protected by plant
immunomodulators. Neem leaves, garlic and turmeric
powder also induced disease resistance in fry of Indian
major carp Catla catla (Dey and Chandra, 1995).

Herbal application may also be the practical use in
disease management strategy in fish. Mohamad and
Abasali (2010) reported the enhancement in immunity and
resistance to A. hydrophila in common carp (Cyprinus
carpio) fed with plant extracts supplemented diet. Several
immunostimulant plant products significantly influenced
the fish/ shrimp larviculture (Citarasu et al., 2003).
Sivaram et al., (2004) controlled the vibrio pathogen and
improved the immune system of grouper larviculture using
herbal methanolic extracts, which suggests that
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phytochemical could be an alternative and safe to use in
aquaculture. In grouper (Epinephelus tauvina ) juvenile
affected with Vibrio harveyi were treated with herbal
extracts (Cynodon dactylon, Piper longum,
Phyllanthus niruri, Tridax procumbens and Zingiber
officinalis), shows significantly increased the survival,
growth and immune responses compared to control group.
(Punitha er al., 2008).

Immunomodulator can also act as growth promoter.
In India, Asparagus racemosa was used in Labeo rohita
as growth promoter (Kavita and Sharma, 1996). Similarly
ethanolic extract of seeds of Garcinia kola also act as
growth promoter in Clarias gariepinus (Dada and
Ikuerowo, 2009). The medicinal herb mixture of Masa
medicate fermentata, Crataegi fructus, Artemisia
capillaries and Cnidium officinale is useful to improve
growth, fatty acid utilization and stress recovery in the
Japanese flounder, Paralichthys olivarceus (Cheol et al.,
2007). Use of garlic in fish farming has been popular for
not only the enhancing activity of nonspecific defense
system and conferring protection against diseases but also
as a growth promoter in Oreochromis niloticus culture
(Metwally, 2009). It affects the survival, growth, resistance
and quality of Oreochromis niloticus. Dietary medicinal
plant extract improves the growth, and survival of Tilapia
(Uma Devi et al., 2009). Wu et al. (2001) reported that
weight gain of eels (Anguilla anguilla) treated with
traditional Chinese medicine increased significantly their
resistance to common infectious diseases. Jian and Wu
(2004) observed that traditional Chinese medicine had
beneficial effects on growth and prevention and treatment
of common diseases in Cyprinus carpio.

Thus, immunostimulants can be seen as a promising
tool in aquaculture as it helps to enhance resistance
against diseases in fish. Use of immunostimulants,
adjuvents and vaccine carries in fish culture offers a wide
range of attractive methods for including and building up
protection against diseases.
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