
IJBPAS, April, 2014, 3(4): 567-573   
ISSN: 2277–4998 

 

 
567 

IJBPAS, April, 2014, 3(4) 

BIOCHEMICAL RESTORATION OF RICINUS COMMUNIS L LEAF EXTRACT 

AGAINST VIBRIOSIS 

SRIVALLI M, DEVAKUMAR D, JAYANTHI J AND RAGUNATHAN MG* 

Department of Advanced Zoology and Biotechnology, Guru Nanak College, Chennai - 600 042, 

Tamil Nadu 

*Corresponding Author: E Mail: mgragunathan@yahoo.co.in    

ABSTRACT 

The crab, O. senex senex was injected with V. harveyi (0.1 ml of 107 cfu/ml) . After injection the 

crabs were allowed to withstand for 96 hrs. Then a group of crabs were dissected, some tissues 

and haemolymph were used for biochemical assays. Remaining bacterial injected crabs were 

treated with 0.05 ml of 80% R.communisleaves ethanol extract (1000 ppm). Glucose level 

decreased and protein increased significantly after 96hours in the experimental group. These 

result suggested that the R.communis could combat the microbial infection by altering the 

biochemical mobilization in crabs. 
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INTRODUCTION 

Fish and shellfish diseases and pathologies, 

with a broad range of aetiologies, are 

increasingly being used as indicators of 

environmental stress since they provide a 

definite biological end-point of historical 

exposure [1]. The large scale settings of 

aquatic animal husbandry have resulted in an 

increased antibiotic resistance in bacteria 

potentially pathogenic to fish and related 

environment [2, 3]. The continuous use of 

antimicrobial agents in aquaculture has 

resulted in more resistant bacterial strains in 

theaquatic environment. Continuous use of 

synthetic antibiotics reveals the threats to 

consumers and non target organisms in the 

environment [4]. Treatments of bacterial 

diseases with various herbs have been safely 

used widely in organic agriculture, veterinary 
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and human medicine [5]. Since ancient times, 

medical plants have been used for the 

treatment of common infectious diseases [6] 

and treatments with plants having 

antibacterial activity are a potentially 

beneficial alternative in aquaculture [4]. 

Medical plants as the alternative agents are 

effective to treat the infectious diseases and 

mitigate many of side effects that are 

associated with synthetic antimicrobials [7]. 

In addition, plant derived phytomedicines 

provide a cheaper source for treatment and 

greater accuracy than chemotherapeutic 

agents in this field [7].  

MATERIALS AND METHODS 

Experimental Animal and Treatment 

The female crabs, Oziotelphusa senex senex 

collected from Vandalur Lake, Tamil Nadu 

were brought to the laboratory and maintained 

in plastic tubs. Crabs were fed with beef 

mutton ad libitium and the water was changed 

daily and was acclimatized for 15days in the 

prevailing room temperature. The crabs were 

divided into four groups of ten each – Control 

(Group-A), Ethanol injected crabs (Group-B), 

V. harveyi injected crabs (Group-C), 

R.comunis leaves ethanol extract treated 

(Group-D) experimental crabs injected with 

sub lethal dose of V. harveyi 0.1 ml of 107 

cfu/ml. After injection the crabs were allowed 

to withstand for 96hrs. after 96hrs 

haemolymph, hepatopancrease, ovary, 

spermatheca, muscle and gills was taken from 

ten crabs for biochemaical assays. Bacteria 

injected crabs were treated with 0.05ml of 

80% R. communis leaves ethanol plant extract 

(1000ppm) and after 96hrs biochemical 

assays were repeated.  

Glucose Assay 

The determination of hemolymph and tissues 

glucose levels was carried out manually by 

the Enzymatic, Colorimetric Method (God-

Pap Zistshimy Glucose Diagnostic Kits; [8]. 

Protein Assay 

The total protein assay of the hemolymph and 

tissues were performed manually by the 

Biuret method [9].  

The statistical analysis system (SPSS version 

17.0) software was used to analyse all the 

data. The data were expressed as mean ± 

standard error of mean (S.E.M) and the data 

were analysed using the Students T-test and 

one-way analysis of variance (ANOVA) 

followed by Tukeys posthoc multiple 

comparison test. Differences were considered 

statistically significant at P < 0.05. 

RESULTS 

Due to R.communis leaves ethanol extract 

treatment the Total glucose levels hemolymph 

groups D significantly decreased in group D 

crabs after 96hrs in hemolymph, 

hepatopancreas, ovary, body muscle and gills 
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(Table 1). Total protein levels in the 

hemolymph, hepatopancreas, ovary, body 

muscle and gills of the groups D crabs has 

significantly increased after 96 hours of 

R.communis leaf extract treatment (Table 1). 

                                             Table 1: Levels of Glucose and Total Protein 

Parameters Tissues 
Control Group  

A 
V. harveyi Injected 

(After 96h-Group B ) 
R.communis b Injected 
( After 96 hr-Group  C) 

 
Haemolymph 24.6±0.501 *32.5±0.623 *8.95±0.293 

 
Hepatopancreas 32.4±0.678 *52±0.490 *28.1±0.451 

Glucose mg/dl Ovary 21.3±0.534 *23±0.490 *14.1±0.707 

 
Spermatheca 9.3±0.269 *35±0.250 *5.26±1.089 

 
Muscle 11.2±0.699 *42±0.471 *4.18±0.462 

 
Gills 18.95±0.702 *16.3±0.544 *7.7±0.478 

 
Haemolymph 6.18±0.143 *2.41±0.140 *10±0.471 

 
Hepatopancreas 3.13±0.150 *1.65±0.120 *8.1±0.250 

Total protein 
gms/dl Ovary 3.13±0.150 *1.28±0.085 *7.1±0.262 

 
Spermatheca 4.83±0.327 *0.816±0.173 *7.1±0.262 

 
Muscle 5.33±0.347 *0.866±0.106 *6.25±0.383 

 
Gills 4.83±0.327 *1.05±0.072 *6.25±0.383 

NOTE: Mean ± SD of Ten Individual Observations; Group-A Vs B Vs C, *P<0.001 
DISCUSSION 
The herbal plants may be used as a potential 

and promising source of pharmaceutical 

agents against fish pathogens in organic 

aquaculture [10]. The screening results of our 

study confirm the possible use of medicinal 

herbs as a source of antimicrobial agent for 

this purpose. In the present investigation 

herbal plant R.communis leaf methanol extract 

was tested against V. harveyi. 

The present study shows a significant increase 

in glucose levels in the haemolymph, 

hepatopancreas, ovary, muscle and gills of the 

bacteria treated group. During stressful 

situation higher blood glucose is maintained 

in fish normally through breakdown of 

glycogen from liver, mainly through 

glycogenolysis [11]. The glucose level 

increased in the infected or stressed animals 

[12]. It was also reported that the glucose 

level elevated in stress condition [13]. 

Injection of A. hydrophila was a stress 

indicator, which was indirectly confirmed by 

the glucose level during that period and the 

entire metabolic pathway produces a burst of 

energy to prepare the fish for an emergency 

situation [14]. 

This shows that the decrease in the 

carbohydrate level was due to glycogenolysis, 

possibly by increasing the activity of 

glycogen phosphorylase to meet the energy 

demand under stress condition or the toxicant 

has an effect on glycogenesis by inhibiting the 

activity of carbohydrate metabolism [15] or 

also due to hypoxic condition in the tissues as 

a result of pollutant stress [16].  
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In the R.communis ethanol extract treated 

group the glucose has significantly decreased 

in all tissues. Generally, the glucose level 

increases in infected or stressed animals to 

ward off the infection or stress. The 

possibility of high levels of glucose and total 

carbohydrate in hemolymph might be due to 

the transport of glucose and carbohydrate 

from hepatopancreas and muscle to 

hemolymph. [17] showed a significant 

elevation of blood glucose in P. monodon in 

stress condition.  

The V. harveyi treated group shows decrease 

in the protein content which might be due to 

the existence of proteolysis. The depletion in 

the protein content may also be due to the 

blocking of protein synthesis or protein 

denaturation or interruption in the Amino acid 

synthesis [18] or due to the rapid utilization of 

tissue protein as the food utilization decrease 

when the animals are under stress conditions. 

A similar report on the decrease in the protein 

content in the tissues of the prawn, Palaemon 

serratus and the crab, Uca annulipes during 

Cd exposure [19, 20] and Naphthalene 

exposure in the crab, S.serrata [21] was 

reported. 

In the R.communis ethanol extract treated 

group the protein has significantly increased 

in all tissues. The protein is the major intake 

of energy source. It has been observed that the 

proximate composition of aquatic animals 

under various feeding regimes and the energy 

gain or depletion from the body is due to the 

changes in the amount of content of the cell is 

considered to be an important tool for the 

evaluation of physiological standards. The 

tissue protein is metabolized to produce 

glucose by the process of gluconeogenesis 

and it is utilized for the energy production 

under stress condition [22].  

The herbal plants may be used as a potential 

and promising source of pharmaceutical 

agents against fish and Shellfish pathogens 

[10, 23-26] this present study has shown that 

the plant leaf extract of R.communisis a good 

antimicrobial agent against  V. harveyi 

Medicinal herbs as immunostimulants 

increase resistance to disease by enhancing 

non specific and specific defense 

mechanisms. The results suggest that some 

high concentration of active principle in the 

extracts of the tested plants may be present 

which has produced potential antibacterial 

activity. 
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