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The development of aquaculture and the increasing demand for aquatic animals have
led to an increase in the density of fish in ponds, resulting in increased stress on
aquatic animals and an increase in the prevalence of diseases. Although many
chemical drugs have been widely used to prevent and treat diseases. But these drugs
cause many negative effects such as environmental pollution, harm to human health,
resistance in bacterial species, and accumulation in aquatic body tissues. On the other
hand, the use of chemicals and hormones due to side effects, accumulation in fish
tissue, high cost, and difficult access to them, requires appropriate replacement with
natural compounds such as plant extracts. Therefore, it seems necessary to replace less
harmful substances, such as plant products. Natural plant products are very rich
sources of compounds such as alkaloids, flavonoids, pigments, phenols, terpenoids,
steroids and volatile oils, which have numerous properties such as anti-stress,
antifungal, antimicrobial, improving growth performance, stimulating appetite,
strengthening the immune system, strengthening or weakening reproductive function
in aquatic animals. Therefore, it is better to manage diseases in aquaculture based on
sustainable and environmentally friendly methods. In this article, the use of medicinal
plants as available, cheap and environmentally friendly resources for enhancing health
with emphasis on growth and safety in farmed fish is discussed.
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Table 1: Some sources of medicinal plants and their active compounds

Medicinal plant Family Used section Active ingredients Refrence
A. aspera Amaranthaceae Seeds No information 8
A. sativum Amaryllidaceae Onion Allicin 48
Andrographis paniculata Acanthaceae Leaf Arabinogalactan proteins and andrographolides 59
Artemisia argyi Compositae Leaf No information 31
Asparagopsis taxiformis ~ Bonnemaisoniaceae Sea grass Alkanes, Alkenes, Alkines and Halogenated acrylic acids 32
A. membranaceus Fabaceae No information ~ Polysaccharides, Monosaccharides, Flavonoids and Alkaloids 92
Bupleurum chinense Umbelliferae Root Saikosaponins, Essential oils, and Polysaccharides 88
Caesalpinia sappan Leguminosae Rhizome No information 31
Camellia sinensis Theaceae Leaves and buds Catechins 81
Carica papaya Caricaceae Grain Papain protease, Cyanogenic glucoside and quercetin pigment 14
Cinnamomum cassia Lauraceae Tree bark Cinnamic aldehyde, Cinnamon oil, eugenol, Salicylaldehyde 35
Citrus medica Rutaceae Fruit Limonene, Geraniol and Renal 30
Clematis chinensis Ranunculaceae Root Saponins 31
C. longa Zingiberaceae No information Polysaccharides 62
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Table 2- Summary of the mechanism of action of medicinal plants in farmed fish

Name of the plant Active compound Concentration Species Mechanism of action Refrence
B. yinchowense Salicosaponin D 6 mg/kg C. carpio SVCYV disease sirge::;?rtlign by cell death 66
L verum extract 125-500 mg/kg A.  rogaraa Prevention Ofcsa\]gg(\{ﬁsgie by the major 46
R. officinale Emodin 30 mg/kg M. amblycephala Imp;‘i’;‘;ﬁfggﬁg\vja;esiysﬁgg ttigrgofrﬁgf}llj Jrt2 73
M. officinalis Rehd Magnolol 0.5 mg/L for bath therapy; 50 C. idella Iﬁ;ﬁ’éﬁﬁg E’iﬁ;ﬁﬁsﬁ gyircli‘gcgf)?lt)}f’am%%gs—y 9

mg/L for intraperitoneal injection

activated protein kinases in kidney cells
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Table 3: A number of studies conducted on the effects of medicinal plants as growth stimulants in fish

Name of the plant Active compound  Concentration  Fish species Performance Refrence
Y. schidigera Extract 0.75 mg/1 C. carpio Improved growth and survival under ammonia stress 12
A. vera Extract 0.4% C. carpio Improved growth, Blood parameters and Antioxidants 34
P. murex Extract 0.1% L. rohita Improved weight gain and specific growth rate 54
F. asafoetida Powder 20-25 g/kg C. carpio Improve growth 61
C. longa Powder 4% O. niloticus Improve growth 63
A. aspera Powder 0.5% L. rohita Improve growth 65
A. cepa Powder 10 g/kg C. mrigala Improve growth 67
T. officinale Extract 0.8% C. carpio Improve growth 69
Z. officinale Powder 0.8% L. rohita Improve growth 79
S. Senecio Extract 0.05-0.1% C. altivelis Improve growth 80
T. occidentalis Extract 1% C. gariepinus Improve growth 33
L. barbarum Extract 0.5% C. altivelis Improve growth 82
E. ulmoides Extract 40 g/kg O. mykiss Improve growth 39
G biloba Extract 0.1-.02% 0. mykiss Alleviating the effef;ts of growth suppression, stress, and 2
liver tissue damage
P. oleracea Leaf powder 1-3% O. niloticus Improves growth, Immune and antioxidant responses 2
Y. schidigera Liquid extract 0.75 mg/l D. Labarax Improved growth, Physiological responses from reduced 13
mortality rates
P oleracea Extract 1% O. mykiss Improved growth, Increased b_ody wgight and Reduced 41
feed conversion ratio
Punica. granatum Bark powder 4% Carassius Increased secretion of digestive enzymes, Improyed 64
auratus growth performance, Increased nutrient absorption
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Table 4: A number of studies conducted on the effects of medicinal plants as anti-stress agents

Na];]:(:; the Concentration Active compound Fish species Initial weight Performance Refrence
M. oleifera 7-10% Seed and leaf 0. niloticus 3540.09 ¢ Improves antioxidant 36
extract resistance
P oleracea 1-3% Leaf powder O. niloticus 1.82+04 g Impror\:;?sz:::llcoexldant 2
G. biloba 0.1-0.2% Extract O. mykiss 22.1+4.1 g Reduc1g;ga;}éi§rf;fects of 21
. . Reducing the effects of
10
S. rosmarinus 2-3% Leaf powder C. carpio 12.93+0.09 g high Fiensi ty 93
A. sinensis 1-6 g/kg Extract C. var. Jian carpio 12.22+0.18 g Effect oifr'ltlﬁtc)}iltl(?rrophene 42
R. Bupleuri 1-3 g/kg Sychosaponin O. niloticus 96.7+3.81 g Effect of Hydrogen 36

peroxide inhibitor
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Table 5: A number of studies conducted on the effects of medicinal plants as immune stimulants

Name of the plant Concentration Active compound Fish species  Initial weight Performance Refrence

A. annua 0.5% Alcoholic extract O. niloticus 2433375 ¢g Improved leukocyte blast and lysozyme activity 71
M. longifolia 0.2 % Flowers, stems and leaves O. mykiss 10.48+0.2 g Improved lysogg‘;fé;scigr\ilty and TNF-o 25
A. sativum 0.15 ml/kg Extract P. reticulata 0.01£0 g Improved ACH50, IgG and ALP activity 3
O. europea 2.5 g/kg Olive residue O. mykiss 2.5+0.1 g Improved gene exg;zs;llg)gl(:)_fllé‘ -1B, IL-8, TNF-a 27
M. oleifera 1.5-5% Leaf extract O. niloticus 2.6+05g Improved resp lratOI;y]\l/IJ Lllg/té]g hagocytic activity, 1

. o Improved catalase, complement substitution, and
S. rosmarinus 10 g/kg Leaf powder O. niloticus 10.42+0.04 g lysozZyme activity 52
B. rotunda 10 g/kg Powder O. niloticus 17.29+0.11 g Improving lysozyme and peroxidase 85

. o Improving the activity of superoxidase dismutase
S. marianum 7.5-10 g/kg Seed powder O. niloticus 2.3240.01 g and catalase enzymes . 23
Z. mauritiana 3-5% Seed extract O. mykiss 9.63+0.05 g Improved lysozb}:gleea;cglr\ensts);c?rllld interleukin 1 15
E. crassipes 1% Leaf extract O. mykiss 48+02 g Improved immunity of alternative complement 60

activity and respiratory burst

. Improved oxidative radical production and total
L lanceolata 1-3 g/kg Leaf powder O. mykiss 36.56£1.99 g myeloperoxidase 16
A. citrodora 2% Leaf powder O. mykiss 2.5+0.1 g Improved gene exP;iZSI{-)g}?_fg L-1p, IL-8, TNF-o. 26
M. officinalis 05-1 g/kg Ethanol extract O. mykiss 23.03+0.07 g Improvement in total myeloperoxidase levels 6

) Stimulation and improvement of total

P. oleracea 1.5% Plant extract O. mykiss 33+0 g immunoglobulin (Ig), immunoglobulin M (IgM), 50

total protein and lysozyme activity and the
immune system
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The abbreviations in the table include: TNF (Tumor necrosis factor), Ig (Immunoglobulin), ACH.. (Alternative complement activity, ALP (Alkaline phosphatase), IL (Interleukin),
TGF (Transforming growth factor).
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