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ABSTRACT: The present study was designed to evaluate the immunostimulant potential of  Plumbago 
rosea in fish catla, post challenged with Aeromonas hydrophila. Fishes were divided into 2 groups one 
received  control  diet  and  another  received  Plumbago  rosea incorporated  diet  for  14  days.  The 
haematological parameters and serum protein were estimated between control and experiment. There is 
An  increase  in  TEC (P<0.05)  and  TLC (P<0.05)  in  the  immunostimulant  administered  (IS)diet  was 
observed. Increase in lymphocyte count was noted in immunostimulant incorporated diet. Remarkable 
increase in Hb from 6.2 to 8g% and serum protein level from 0.4to 0.5g% was observed in experimental 
fishes  The  immunostimulant  administered  Catla  catla when  challenged  with  Aeromonas  hydrophila  
showed a decrease in TEC and an increase in TLC. Increase in lymphocytes was also noted.
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INTRODUCTION

Aquaculture represents one of the fastest growing food producing sectors. Fish diseases constitute one of 
the most important problems and challenges fish culturists. Hence, aqua-culturists are forced to undertake 
good management practices, so that they can ensure a healthier fish. The use of natural immunostimulants 
in fish culture for the prevention of disease is a promising new development  (Anderson 1992,  Sakai 
1999).  Natural  immnuostimulants are biocompatible,  biodegradable and safe for  the environment  and 
human health (Ortuno, et. al., 2002). Immunostimulant, used in vaccines to amplify the specific immune 
response or administered as feed additives to modulate non-specific immunity, have been demonstrated to 
play role in protection against diseases in fish (Badrelin, et. al., 2008, Pandey, et. al., 2001, Shao, et. al., 
2004, Tan, et. al., 2004, Vasuthevarao, et. al., 2006, Prit Benny, et.al., 2010, Karthupandi, et. al., 2010) 
Plumbago  rosea is  a  perennial  shrub  which  belongs  to  the  family  plumbaginaceae.  It  is  commonly 
cultivated in gardens throughout India. The root of the plant contains plumbagin which stimulates the 
central nervous system. The plant is able to enhance the digestive power and promote appetite. It also has 
antiseptic property.  The juice of leaves with oil  is used to cure rheumatism and paralysis.  It contains 
plumbagin  (2-Methoxy-5-hydroxy-1-4-Napthoquinone),  which  is  a  natural  napthoquinone  possessing 
various pharmacological activities such antimalarial (Likhitwitayawuid, et. al., 1998) and antimicrobial 
(Didry, et. al., 1994). So, the use of plants as a productive system of immunostimulators facilitates a new 
and safe method of immunization.

The regular monitoring of fish blood serves as the diagnostic purpose in establishing the health status of 
fish. By analyzing blood cell characteristics some clues for diagnosis and prognosis of the disease state 
may be found (Anderson, 2004). The present study is aimed to asses the efficacy of Plumbago rosea as an 
immunostimulant and to evaluate the immunostimulant activity in the fish  Catla catla, post challenged 
with Aeromonas hydrophila by analyzing the haematological and serological parameters.
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MATERIALS AND METHODS
The experimental fish Catla catla (125 ± 30g) were colleted from Kallidikuruchi fish farm and allowed to 
acclimatize to laboratory conditions for one week. During acclimatization they were fed with rice bran 
and groundnut  oil  cake.  Water was renewed daily.  During the experimental  period the water  quality 
variables temperature (28 ± 1oc) PH (7.4 ± 0.2) salinity (10 ± 2%) and dissolved oxygen (>5 mg-1) were 
maintained. 
Feed preparation
The basic diet (Control diet) was prepared by mixing rice bran 10g. Wheat bran 10g, Soya flour 23g, dry 
fish meal  24g, groundnut oil  cake 23g, and Tapioca flour 10g, made as dough, sterilized in pressure 
cooker for 30 min, cooled and made in the form of noodles by adding a little amount of sunflower oil. 
They were shade dried and broken into small  desirable pieces and stored. Immunostimulant  diet was 
prepared by using the same propotion by using 2g of Plumbago rosea collected from the local garden.

Experimental design

Experiment 1:

Experiment 1 consists of two groups. One control and one experimental of 15 fishes each. The control 
group received normal diet and the experimental group received feed formulated with  Plumbago rosea 
powder (IS diet). The fishes were fed with these diets for 14 days and the hematological parameters and 
serum protein levels were analyzed after 1st, 3rd, 7th & 14th day respectively.

Experiment 2:

Both control and experimental feed fed fishes were subjected to infection with the bacterial Aeromonas 
hydrophila previously grown in nutrient broth for 24hrs.A dosage of 10-3 and 10-5 (cfu/ml) bacteria were 
injected intramuscularly and again hematological parameters and serum proteins were studied after 1st, 
3nd, 7th & 14th day.

Haematological and Serological analysis
The blood was collected from the fishes by puncturing the heart by using 1ml insulin syringe. 
For  serological  analysis  the  collected  blood were  centrifuged  at  2500 rpm for  14min.  Total 
erythrocyte  count  (TEC)  and  Total  leucocyte  count  (TLC)  were  carried  out  using 
Haemocytometer  with  improved  Neubaurer  ruling  chamber  (Weber  &  Sons  England). 
Haemoglobin  content  was  estimated  by  cyanomethomoglobin  method(  Hemocor-D,  crest 
Biosystems).  Blood  smears  stained  with  May-Grunewald’s  Giemsa  stain  was  used  for 
differential leucocyte count The data was analyzed statistically and students ‘t’ test was used to 
test their significance. For serum protein estimation Gornall’s biuret method was followed. 
RESULTS

Experiment 1:

The values of TEC, TLC were higher in Immunostimulant incorporated diets and the increase was highly 
significant (P<0.05) on the 7th & 14th day when compared with standard feed pellets. (Table 1 & 2) DLC 
could not envisage marked differences however here and there fluctuations were found among the types 
of cells. (Table 3).
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Higher percentage of haemoglobin were estimated in immunostimulated fishes, than control fishes ( 6.2to 
8g%). Serum protein level exhibited an increase from 0.4to 0.56g% in IS incorporated fishes (fig 1 & 2).

Figure 1: Hb content in C.catla administered with control and IS diet

Figure 2: Serum Protein content in C.catla administered with control and IS diet
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Table 1: TEC (Million cells/mm3 ) in relation to control and IS diet .

Duration
Days

Sample
RBC million/cells

SD

1
C 0.726±0.5607
IS 1.3±0.1315*

3
C 0.726±0.5607
IS 0.796±0.1287*

7
C 0.726±0.5607
IS 2.222±0.1519*

14
C 0.726±0.5607
IS 2.456±0.095

P; * significant
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Figure 3: Hb content C.catla predministered with IS diet and postchallenged with 
A.hydroph

Figure 4: Serum protein C.catla preadministered with IS diet and postchallenged with 
A.hydrophila

Experiment – II 

A significant decrease in TEC was noticed in IS fed fishes when infected with A.hydrophila at a dosage of 
both 10-3 & 10-5 cfu/ml. A significant increase in TLC was observed on 14th day (P<0.05) in both 10-3 & 
10-5 cfu/ml in the IS  incorporated fishes (Table 4 & 5). Lymphocytes and neutrophils showed an increase 
in  C.catla fed with IS incorporated diet (Table 6) Hb content and serum protein level got decreased in 
experimentally infectedfishes in both 103 and 10-5 cfu/ml. (Fig 3 & 4).

International Journal of Applied Biology and Pharmaceutical Technology   Page: 451 
Available online at www.ijabpt.com

http://www.ijabpt.com/


Xavier Innocent et al                                                                            ISSN 0976-4550

Table 4 : TEC (Million cells/mm3 ) pre administered with IS diet in Catla catla and post challenged 
with Aeromonas hydrophila

Table 5 : TLC (Cells/mm3) pre administered with IS diet in Catla catla and post challenged with 
Aeromonas hydrophila
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Table 6 : DLC (%)pre administered with IS diet  in Catla catla and post
challenged with Aeromonas hydrophila

Discussion

Though many synthetic and natural substances have been tested for their immunostimulating abilities, 
traditional  medicinal  herbs  seem  to  have  the  potential,  as  a  rich  source  of  active  substances  for 
Immunomodulation  (Hadden,  1993,  Ganguly  and  Saines  2001).  In  the  present  study,  there  was  an 
increase in RBC count, similar to the findings of Sahu, et. al., 2007, in which the counts of RBC were 
higher in Labeo rohita fingerlings fed with Magnifera indica kernel.

The serum protein level were higher in IS incorporated diet in the present study  which  agrees with Rao, 
et. al., (2006), who reports a similar trend in Labeo rohita fed with Achyranthes aspera.

Disease challenge studies showed a decrease in TEC at a dosage of both    10-3 & 10-5 cfu/ml which was 
similar with the results of Ramasamy Harikrishnan, et. al., (2010). A significant increase in TLC seen in 
both  10-3 and  10-5 cfu/ml  indicates  the  enhancement  of  non-specific  immune  response  and  disease 
resistance. (Christy Babita, et. al., 2007). Immune enhancement increase white blood cell phagocytosis 
inhibits HIV-1 replication and improves D4+  and T- lymphocyte  counts(Mishra, et.  al., 2009). In the 
present  study also an increase in  lymphocyte counts was  observed during disease challenge studies. 
Samuel  Sudhakaran,  et  .  al.,  2006 reported  that  the  neutrophil  counts  were  significantly  high  when 
Oreochromis  mossambicus were  fed  with  Tinospora cordifolia  which were  similar  to  our  findings. 
Gopalakannan and Arul (2006) reported the dietary plant extract supplementation enhance the resistance 
of Cyprinus carpio against Aeromonas hydrophila which agrees with the findings of the present study.

Conclusion

From the above results, it is clear that Plumbago rosea acts as a potent immunostimulant, since it induces 
the blood parameters in the experimental fish Catla catla. Recent studies revealed that the herbal extracts 
have a potential application as an immunostimulant. Medicinal plant is the unique source of various types 
of compounds having diverse chemical structure. Postchallenge studies with Aeromonas hydrophila also 
provide positive immune potential of Plumbago rosea  which enhance the non-specific immunity of the 
fish. Based on the results it is appropriate to conclude that the plant extract of Plumbago rosea may act as 
a potent Immunostimulant in fish. 
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