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Introduction 
 

Aquaculture is a steadily growing industry 

world over. The number of species and new 

technologies are increasing in aquaculture 

industry for raising production. Intensification 

has come up as a boon to meet the increasing 

food demand (1, 2). However, aquaculture 

industry has encountered repeated problems 

with disease during the past few years. 

Diseases have been an ongoing challenge for 

some large Asian aquaculture producers. The 

best way to prevent diseases and commercial 

losses of fish would be to improve their 

resistance to infections in addition to 

improving husbandry with good health 

management. The development of alternative 

practices for disease management is a big 

challenge. Recent research has begun to 

demonstrate the positive effect of the 

application of phytochemicals and herbal 

products in fish culture (3). 
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Medicinal plants have greater accuracy than chemotherapeutic agents 

because of their broad spectrum activity, cost effectiveness and eco-friendly 

disease preventive measure. The application of herbs in aquaculture has 

been a new approach. Medicinal herbs act as immunostimulants modulating 

the immune response to enhance health status of fish. Different scientific 

studies revealed that fishes fed with herbal plants showed marked increased 

of red blood cell, leucocyte counts and hemoglobin status. This article are 

illustrating the effect of herbal plants on the haematology of finfishes. 
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Immunostimulatory plants can affect the 

hematological parameters and bactericidal 

activity of fish (4). Erythrocyte and 

hemoglobin play an important role in the 

transportation of oxygen and carbon dioxide. 

 

Hematologic evaluation is one of the 

diagnostic tool for identifying diseases. 

Normal variation from intrinsic or extrinsic 

factors or diseases affecting blood cells and 

counts may be evaluated by clinical 

hematology (6). Most of the fish have 

nucleated erythrocytes which play an 

important role in oxygen transport, which 

depends on the amount of hemoglobin 

concentration within the cell and the gas-

exchange mechanism (7). Similar to other 

vertebrates, fish leucocytes involved in 

defense mechanism and provide protection 

against infections.  

 

Globally fish and shellfish culture are 

subjected to many diseases that lead to great 

losses and decrease in food production. People 

understood the negative effect of antibiotics 

and they are now shifting over to natural 

products (8). Medicinal herbs incorporated 

diets can change hematological profile and 

improve well-being of fish.  

 

Ginger at 1000 mg/35L inclusion level 

increased erythrocyte count, hematocrit, 

hemoglobin, and lymphocytes count in 

Clarias gariepinus juveniles. An increase in 

hematological indices shows immune system 

stimulation and function of organs related to 

blood cell formation such as thymus, spleen, 

and bone marrow (9). Mangosteen (Garcinia 

mangostana) is one of the most widely 

recognized tropical fruit and widely known as 

“Queen of fruits”. The pericarp (peel, rind, 

and hull) and the ripe fruit of mangosteen have 

been used as a traditional medicine. 

Incorporation of mangosteen at a dose of 

5g/kg feed significantly enhance erythrocyte 

count in African catfish which might indicate 

an immunostimulant effect of the fruit. 

Mangosteen extract had no much impact on 

hemoglobin and increased levels of leucocytes 

considered as an indicator of the health status 

of fish (10).  

 

Ginger and garlic supplemented diet enhanced 

hematological parameters (Red blood cells, 

hemoglobin, and white blood cells) of 

Husohuso at 1% inclusion level (11). 

Similarly, rainbow trout (Oncorhynchus 

mykiss) fed with a diet containing 1% 

powdered ginger rhizome (Zingiber officinale) 

showed a significant increase in 

immunostimulatory effect by inducing 

phagocytic activity of leucocytes and it 

increases the number of red blood cells and 

hematocrit value compared to the control 

group (12). Methanolic extract of tetra 

(Cotinus coggygria) at the level of 1g/kg feed 

increased erythrocyte count and mean 

corpuscular haemoglobin concentration of Koi 

carp. After challenge with Vibrio anguillarum 

the lowest mortality was observed in 1.5g /kg 

treated group. Hence, the oral administration 

of tetra extract protected the fish against 

Vibrio anguillarum(13). 

 

Nettle or Urticadioica is a native herb in 

Europe, Asia, northern Africa and North 

America (14). In folk medicine, the aerial 

parts of nettle were used to treated anemia. 

Husohuso fed with nettle enriched diet at 12% 

inclusion level increased erythrocyte count, 

hematocrit and hemoglobin.  

 

Mode of action of nettle on hematological 

indices could be due to the effect of its 

vitamin C on the increase of iron absorption 

from an intestine of fish (15). About neem 

(Azadirachta indica), its effectiveness in 

aquaculture depends greatly on factors such as 

the plant part, method of preparation, specific 

treatment application and method of 

application, dosage in relation to species and 

age. 
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Fig.1 Parts of plants used in aquaculture (5) 

 

 
 

Fig. 2 Mode of action of medicinal plants in aquaculture (5) 
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Cat fish fed with diet containing neem leaves 

aqueous extract presented lower haemoglobin, 

Red blood cell and packed cell volume 

compared to control. But it stimulated the 

production of circulating lymphocytes may be 

indicative of immune response readiness and 

hence suggestive of immune stimulation by 

neem extract (16).  
 

A combination of herbs can enhance both 

specific and non-specific immune system. 

Goldfish (Carassius auratus) fed with diet 

containing Azadirachta indica, Ocimum 

sanctum and Curcuma longa at 400 or 800mg/ 

kg altered hematological parameters and 

triggering the innate immune system against 

Aeromonas hydrophila (17). Rainbow trout 

(Oncorhynchus mykiss) supplemented with 

Echinacea purpurea caused significant 

increase in erythrocyte count, hematocrit and 

hemoglobin (18). This increase could be 

related to increasing cell nuclear contents of 

transcription factors (19). 

 

Peppermint or Mentha piperita is a hybrid 

mint, a cross between watermint and 

spearmint. In Ayurveda this is an important 

ingredient of several compound formulations 

used in the management of gastrointestinal 

and skin disorders. Asian seabass (Lates 

calcarifer) fed with Mentha piperita 

incorporated diet at 5g/kg feed increased the 

number of erythrocytes (RBC), leucocytes 

(WBC) and hemoglobin significantly 

(P<0.05). Contrarily, after challenging with 

Vibrio harveyi leucocyte count increased and 

hemoglobin and erythrocyte count decreased 

(20). Epilobium hirsutum (willow herb) acts as 

both an immunostimulant and a disease 

control agent in fish. Common carp fed with 

Epilobium hirsutum containing feed increased 

leucocyte count before and after Aeromonas 

hydrophila infection. But erythrocyte, 

hemoglobin and hematocrit levels had no 

significant difference in infected and 

uninfected common carp fingerlings (21). 

Very few evidences concerning the effect of 

garlic crusts on the health of animals. Garlic 

skins are contained pectin (27 %), combined 

rhamnose (1.42 %) and galactose (5.6 %). 

Beluga (Huso huso) fingerlings fed with garlic 

peel incorporated feed significantly (p<0.05) 

increased hemoglobin when compared to fish 

those fed with basal diet. There were no 

significant differences between erythrocyte 

counts, leucocyte count, hematocrit 

percentage, monocyte, lymphocyte, neutrophil 

and eosinophil count in fish fed with garlic 

peel incorporated diet compared with the 

control group (22). 

 

Medicinal plants are effective and are 

alternative to antibiotics and 

chemotherapeutants. Most of the herbs can 

stimulate both specific and non-specific 

immune system by stimulating the production 

of blood cells and other hematological indices. 

Hence, phytotherapy is a safe and cheap 

method for treating fish diseases. 
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