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INTRODUCTION
Plants produce a high diversity of natural products
with a prominent function in the protection against
predators and microbial pathogens on the basis
of their toxic nature and repellence to herbivores
and microbes. Some of these are also involved in
defence against abiotic stress and for the
communication of the plants with other
organisms.1 Also, these naturally synthesized
products are eco-friendly and hence pose no
harmful effects to the environment.  28-
homobrassinolide (HBl) is one such compound
which is the most potent and active member of
brassinosteroids (BRs).2 It was isolated for the
first time in Brassica campestris var. pekinensis
L.3 Since its isolation, a number of investigations
have been conducted4-7 and are being further

ROLE   OF  28-HOMOBRASSINOLIDE  ON  SOME
ANTIOXIDATIVE  ENZYMES   OF   TOMATO

PLANT  DURING  PATHOGENESIS
Kaur Ravinderjit, Ohri Puja*1 and Bhardwaj Renu2

1. Department of Zoology, Guru Nanak Dev University, Amritsar (INDIA)
2. Department of Botanical and Environmental Sciences, Guru Nanak Dev University,

Amritsar (INDIA)

Received May 05,2012 Accepted August 20,2012

ABSTRACT
Brassinosteroids (BRs) are a new class of plant hormones, of wide occurrence in the plants. Alongwith
their growth promoting effects, they are also reported to confer resistance to plants against various
abiotic/biotic stresses. In the present study, the role of 28-homobrassinolide (HBl) was studied on
some antioxidative enzymes of host plant during nematode infection. The surface sterilized seeds of
tomato (var. Pusa Ruby) were pre-treated with different concentrations (10-11M, 10-9 M and 10-7 M) of
HBl for 4 hrs. The seeds were then transferred to 80 mm sterilized petri-plates, lined with Whatman
Sheet No-1 and kept in BOD incubator at 24º C. After germination, the seedlings were inoculated with
second stage juveniles (J2) of plant-parasitic nematode, Meloidogyne incognita (@ 5 J2/ seedling).
For each set of experiment, treated and inoculated plants were compared with untreated, uninoculated
plants (control I) as well as untreated, inoculated plants i.e. control II. The specific activities of
catalase, ascorbate peroxidase and guaiacol peroxidase were estimated seven days after inoculation
(7DAI) in both roots and shoots. Results revealed that HBl treatment significantly increased the
activities of all three enzymes, suggesting the role of these plant steroids in enhancing the enzymatic
levels, which have helped the host plant to better survive during pathogenesis.
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carried on regarding its ability to confer resistance
to plants against various abiotic/biotic stresses8.
Plant-Parasitic Nematodes (PPN) are intimately
associated with plants. Among the plant parasitic
nematodes, Meloidogyne incognita (Kofoid and
White, 1919) Chitwood, 1949 is one of the most
widespread and highly destructive pathogen.9-11

They reduce the quality and quantity of fruits and
infect a wide variety of plants mainly restricting
themselves to the roots. This leads to oxidative
stress in plants due to the production of Reactive
Oxygen Species (ROS) such as the superoxide
radical, hydrogen peroxide, hydroxyl radical and
alkoxyl radical. These ROS produced in the cell
are detoxified by both enzymatic and non-
enzymatic antioxidant systems.12,13 However until
now, no report has been published on biotic stress
management by BRs in tomato plants in vitro.*Author for correspondence
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AIMS    AND   OBJECTIVES
The objective of the present study was therefore
to investigate the influence of 28-homobrassinolide
on activities of antioxidative enzymes of tomato
plant during nematode infection.

MATERIAL    AND   METHODS
An in vitro experiment was conducted to study
the effects of seed presowing treatment of HBl
on biochemical parameters of tomato
(Lycopersicon esculentum L.) var. Pusa Ruby
(susceptible) plants grown under nematode
stress. Seeds were surface sterilised with 0.05%
sodium hypochlorite for 10 min followed by
repeated rinses in sterile distilled water. Seeds
were soaked for 4 hrs in different concentrations
(10-11, 10-9 and 10-7 M) of HBl procured from
Sigma Aldrich, New Delhi, India. Different
concentrations were compared with two
different controls I. (untreated, uninoculated) and
Control II (untreated, inoculated) and each set
was replicated thrice.
Seeds were germinated in 80mm sterilized glass
petri-plates lined with moist Whatman Sheet No-
1.The petri-plates were then placed in BOD
incubator at a temperature of 24ºC. After
germination, each petri-plate was inoculated with
second stage juveniles (J2) of Meloidogyne
incognita (@ 5 J2/ seedling). After seven days
of inoculation (7 Days), biochemical assays were
done.
For biochemical assays, roots and shoots were
homogenized separately in 3 mL of 100 mM
potassium phosphate buffer (pH 7.0). The
homogenate was centrifuged at 4ºC for 25 min
at 10,000 rpm. The supernatant was used for
assays of antioxidative enzymes. The activity of
CAT (EC 1.11.1.6) was determined by following
the initial rate of disappearance of H2O2 at
240nm1. The activities of ascorbate peroxidase
(APOX, EC 1.11.1.11) and guaiacol peroxidase
(GPOX, EC 1.11.1.7) were also measured15,16

respectively. Protein concentration was also
determined to calculate the specific activities.17

The data were analyzed statistically by using one-
way analysis of variance (ANOVA). Means
were compared by Tukey test and differences
with P values   0.05 were considered significant
using Assistat 7.6 beta software.

RESULTS    AND   DISCUSSION
Biochemical assays done for CAT, APOX and
GPOX showed increased activities of all three
enzymes in tomato plants raised from seeds pre-
treated with HBl.
In roots, CAT activity determined seven days after
inoculation showed a significant increase
(F0.05=16.84). The activity was found to increase
with nematode inoculation (Control II) as
compared to Control I. The activity enhanced
further with HBl treatment with maximum activity
at 10-11 M. But, the activity decreased with
increase in concentration with a minimum at the
highest concentration (10-7 M). APOX and GPOX
activity determined seven days after inoculation
also showed significant increases (F0.05= 35.34,
48.77 respectively). Here also specific activity
increased with nematode inoculation and was
further enhanced with HBl treatment and 10-11M
was found to be the most effective concentration.
(Table 1)
In shoots the activities of CAT, APOX and GPOX
also showed a significant increase in the specific
activities. Catalase activity although increased
significantly (F0.05= 13.74) with nematode infection
(Control II) but an overall decrease was observed
with increase in steroid concentration and maximum
activity was seen at the highest concentration
(10-7 M). Similar trend was seen in APOX
(F0.05= 24.35) and GPOX (F0.05= 17.82) where
nematode invasion enhanced the enzyme activity
as compared to Control I. In both cases, seed pre-
sowing treatment enhanced the enzyme levels.
(Table 2) The present study demonstrates that pre-
sowing treatment of HBl significantly improves
plant tolerance to nematode invasion by enhancing
the specific activities of antioxidative enzymes.
Generally, nematode infection alters plant growth
and other biochemical processes such as increase
in activity of antioxidative enzymes. Enhanced
Catalase activity in the present study is in agreement
with the earlier study where it was revealed that
protective activity of catalase was enhanced in
Pisum sativum susceptible to Heterodera
goettingiana but was suppressed in resistant
plants.18 Similar role of catalase on the infested
roots of resistant and susceptible genotypes of
tomato, Peto 86, E6203 (susceptible) and Rossol
VFN (resistant) during root-knot nematode,
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M.incognita race 1 infection has also been
reported.19 The results demonstrated that resistant
cultivars possessed relatively higher catalase
activity rates than the comparable susceptible
cultivars. These observations were also in general
agreement with those previously reported by other
authors.20-24

Also, increase in APOX and GPOX are supported
by the study in which there was an increase in
peroxidase activity in two cultivars of cowpea
C152 (resistant) and Pusa Barsati (susceptible)

inoculated with M. incognita.25 Here inoculated
resistant and susceptible cultivars showed
increased enzyme activity fifteen days after
inoculation. Similar results of increase in
peroxidase activity following nematode inoculation
have also been reported.26-33

CONCLUSION
It is observed that the pre-sowing treatment of
HBl enhances the tolerance of susceptible
tomato plants to oxidative stress generated by

Table 1 : Effect of 28-homobrassinolide on specific activities of antioxidative enzymes
(units/mg protein) in roots 7 days after nematode infection

                                     Specific Activity (Mean ± S.E.)
Control/Treatment Catalase Ascorbate peroxidase Guaiacol peroxidase

Control I 39.53 ± 2.58c# 82.34 ± 7.50c 51.99 ± 1.98c

(Untreated, Uninoculated)

Control II 50.52 ± 1.43bc 125.99 ± 2.57bc 96.78 ± 6.28b

(Untreated, Inoculated)

HBl  10-11 M 107.82 ± 11.2a 227.27 ± 15.5a 166.29 ± 10.50a

HBl  10-9 M 78.11 ± 8.14ab 190.99 ± 8.64a 106.27 ± 3.56b

HBl  10-7 M 61.4 ± 3.28bc 136.42 ± 9.03b 98.98 ± 2.01b

F-value 16.84** 35.34 ** 44.77 **

** : Significant at 1%
 # : Tukey Test at a level of 5% of probability was applied, means followed by the same letter do not differ

statistically between themselves

Table 2 : Effect of 28-homobrassinolide on specific activities of antioxidative enzymes
(units/mg protein) in shoots 7 days after nematode infection

                                     Specific Activity (Mean ± S.E.)
Control/Treatment Catalase Ascorbate peroxidase Guaiacol peroxidase

Control I 9.39 ± 1.81c# 16.95 ± 1.41c 14.60 ± 2.56c#

(Untreated, Uninoculated)

Control II 18.16 ± 1.03ab 29.73 ± 2.24b 15.67 ± 0.53bc

(Untreated, Inoculated)

HBl  10-11 M 13.69 ± 0.59bc 38.53 ± 1.93ab 31.14 ± 1.41ab

HBl  10-9 M 13.82 ± 0.10bc 37.70 ± 2.42ab 44.36 ± 6.35a

HBl  10-7 M 19.24 ± 0.99a 40.46 ± 1.65a 42.97 ± 2.88a

F-value 13.74** 24.35 ** 17.82**

** : Significant at 1%
 # : Tukey Test at a level of 5% of probability was applied, means followed by the same letter do not

differ statistically between themselves
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nematodes by enhancing the activities of
antioxidative enzymes. The higher activity of
these enzymes suggests a possible role of HBl
in amelioration of oxidative stress generated by
nematodes, thus boosting the capacity of the
plants to resist the damage caused by the
parasite.
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