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ABSTRACT 
To evaluate the in vitro effect of 24-Epibrassinolide on antioxidative enzymes (catalase, ascorbate 
peroxidase, guaiacol peroxidase, glutathione peroxidase, glutathione reductase and superoxide 
dismutase) of tomato plants during Meloidogyne incognita infection. Uniformly sized, sterilized 
tomato seeds cv. Pusa ruby (susceptible) were taken and treated with different concentrations of EBl. 
The seeds were then allowed to germinate in Biological Oxygen Demand (B.O.D.) incubator at 
24±2°C. After germination, seeds were inoculated with second stage juveniles (@5J2 plant). The 
specific activities of antioxidative enzymes were estimated in both roots and shoots 5 days after 
nematode inoculation (5DAI) using standard protocols. The results determined showed an overall 
increase in the specific activity of enzymes with EBl treatment. Thus, concluding that EBl application 
played an important role in boosting the activities of antioxidative enzymes under stress. 

Key Words : 24-Epibrassinolide, Antioxidative enzymes, BOD, 5DAI, Meloidogyne 
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INTRODUCTION 

A number of defensive strategies have been 
seen in case of plants that help them to cope up 
with the environmental stresses. Brassino - 
steroids (BRs) which belong to the sixth group 
of plant hormones play a key role in plant 
growth regulation and stress management.1 
Many studies have been conducted regarding 
the stress protective properties of BRs under 
different kinds of stresses like heat, cold, 
salinity, heavy metal stress2-8 and also with 
regards to plants interacting with different 
pathogens- bacterial, fungal and viral.9-11  

AIMS AND OBJECTIVES 
To investigate the effect of 24-Epibrassinolide 
(EBL, a brassinosteroid) on susceptible variety 
of tomato plant during nematode infection, as 
only a few studies have been documented 
regarding the role of BRs on plants during 
nematode stress. 

MATERIAL AND METHODS 
For the present study, uniform sized seeds of 

susceptible tomato variety (Solanum lycopersi- 
cum Mill) viz. Pusa ruby were surface sterilized 
and then treated with three different 
concentrations of EBL viz. 10-11, 10-9 and 10-7 M. 
Treated seeds were germinated in autoclaved 
petri dishes in B.O.D. incubator at a temperature 
of 24±2ºC, relative humidity between 55-70% 
and photoperiod of 14hrs. A total of five sets 
were made each with three replicates and two 
different controls–CI (untreated and union-
culated) and CII (untreated and inoculated). 
Seedlings were then inoculated with second stage 
juveniles of Meloidogyne incognita and 
biochemical estimations were carried out 5 days 
after nematode inoculation. 
Specific activity of catalase (CAT) was measured 
using the methodology of Aebi.12 The  activities 
of   Ascorbate  Peroxidase (APOX) and Guaiacol  
Peroxidase (POD) were measured using the 
methodologies of Nakano and Asada13 and 
Putter14 respectively. Specific activities of Glut-
athione  Reductase (GR) and Glutathione Pero-
xidase (GPOX) were deter -mined according to 
Carlberg and Mannervik15 and Flohe and Gun-
zler16  respectively,  while  superoxide  dismutase  *Author for correspondence 
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was determined by monitoring its ability to 
inhibit photochemical reduction of Nitro-Blue 
Tetrazolium (NBT) at 540 nm.17 Protein 
concentration was also determined.18 Data was 
analyzed statistically by using one way 
analysis of variance (ANOVA) using assistant 
7.7 beta software. 

RESULTS AND DISCUSSION 
The present study revealed overall decrease in 
the specific activities of antioxidative enzymes 
with nematode inoculation but an increase was 
observed with EBL treatment. In case of CAT 
and APOX, specific activities were suppressed 
in both shoots and roots when infected with 
nematodes but got significantly enhanced  with 
EBL   treatment.   On   the  other hand, specific  
 

activities of GPOX and POD showed decrease  
in shoots whereas increase in roots was observed 
in control II plants as compared to control I. But 
in both the cases, an increase in activity was 
observed after EBL application. In case of GR, 
specific activity was enhanced after nematode 
inoculation in shoots which further got enhanced 
after EBL treatment. While in roots, no 
difference was observed between uninoculated 
and inoculated plants but here also, specific 
activity of enzyme increased with EBL 
application. In addition, specific activity of SOD 
got suppressed in shoots but was enhanced in 
roots after nematode inoculation. But, EBL 
treatment enhanced the enzyme activity in shoots 
while a significant decrease was observed in 
roots (Fig. 1). 
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Fig. 1 : Effect of 24-Epibrassinolide on antioxidative enzymes of tomato plant five days after 
nematode infection, (a) Catalase (CAT) (b) Ascorbate Peroxidise (APOX), (c) Glutathione 

Reductase (GR), (d) Glutathione Peroxidase (GPOX), (e) Guaiocol Peroxidase (POD),  
(f) Specific activity 

Results obtained in the above study are in 
relation to the earlier studies conducted so far 
where abiotic/biotic stress factors suppressed 
the enzyme activities but were increased after 
BR treatment. In one of such studies, EBL 
treatment increased CAT activity in the 
sorghum seedlings under water stress.19 
Likewise, it was also found that treatment of 
Zea mays and radish seedlings with brassino 
steroid increased the level of antioxidative 
enzymes in response to the nickel and 
cadmium stress respectively.5,20 Furthermore, 
suppression of antioxidative enzymes of 
tomato plant has also been reported during 
temperature stress,21 but here also 
brassinosteroid application improved the 
activities of enzymes. Even more, activities of 
antioxidative enzymes in nematode infected 
roots of susceptible cultivar of tomato plants 
was increased after providing HBL treatment 
to the tomato plants.22-24  

CONCLUSION 
Thus, the present study revealed that 
application of 24-epibrassinolide also helps in 
providing tolerance power to tomato seedlings 
against nematode stress. The resulted effect is 
the ameliorative effect of EBL on plants during 
nematode pathogenesis. Brassinosteroids prov-
ide protection to the plants by reducing the 
reactive oxygen species produced as a result of 
pathogenesis and by inducing the antioxidative 
enzyme activity, thereby maintaining the 
growth of the plants.    
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