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Variation in Catalase Activity in the Silk Worm, Bombyx
Mori During, Infection with Bacterial Flacherie
Rashmi Joshi Sawalkar' And Raja I. A?
RLT Science College, Akola, Maharashtra, India
Shri Shivaji College, Akola, Maharashtra, India
ABSTRACT

The silkworm is a caterpillar of the domesticated silk moth, Bombyx mori. It is a well known economically significant insect as it is a producer
of valuable silk. Bacterial Flacherie is a syndrome associated with bacterial Infection, which is the major cause for the affected production
of silk in India. Bacterial Flacherie is caused primarily bySerretiamarcesens, Streptococcus sp, and Staphylococcus sp of bacteria. In the
present study healthy and bacterial Flacherie infected mulberry silkworm larvae were collected from the local sericulture units, carried and
reared in the laboratory. The analysis for the intensity of catalase activity in both controlled and Flacherie infected larval samples were
done. We reported, decrease Catalase activity in larvae suffering from Flacherie in comparison with control ones. The observed variation

in Catalase activity can be measured of marker for identification of local mulberry silkworm Crops infected with Flacherie pathogen.
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From last 4,500 years, Silkworm, Bombyx mori is known as
domesticated insect but like other domesticated animals it is
also easily susceptible to a number of diseases, results in great
economic loss. Diseases like Grasserie and Flacherie are regular
and fluctuate season wise in Maharashtra. It is the high temperature
and dry climatic conditions of the region, which are conducive to the
occurrence of these infections. In Bombyx mori, the worms become
infected by both bacteria and viruses resulting in bacterial Flacherie
and viral. Both Viral and Bacterial Flacherie are frequent and tend
to develop in the hot and humid summer and autumn seasons (Lu
Yup-Lian and Liu-Fuan, 1991 Mahesha et.al., 2009: Mahalingam
et.al.,, 2010: Mahesha et.al., 2013: Li et.al., 2018).
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The prominent pathogens are Streptococci species and
Staphylococci species which are responsible for bacterial Flacherie;
along with there are Streptococcus faecalis, Streptococcus faecium
as well as Bacillus thuringiensis. The bacteria usually go in through
mouth along with the contaminated food into the gut and penetrate
mid gut wall and make their way to body tissue and haemolymph.
Once attacked the bacteria progressively multiplies in the host
system causing specific metabolic changes together with related
biochemical alteration in the affected body tissues. Such infections
are reported to induce variety of biomolecular and physiological
changes in insect tissues (Maratignoni, 1964: Shigematsu, 1969).
Earlier studies (Kadoya et.al., 1984: Adolkar, 1990: Aboul-Ela, et
al., 1991: Gillespie et al., 1997: Doreswamy, et al., 2004: Manohar
Reddy 2004: Mahesha et.al., 2009: Mahalingam et.al., 2010:
Mahesha et.al., 2013: Recently, Li et.al., 2018 too reported that
infected diseases causing great many effects on bimolecular and
physiological functioning of the diseased larvae of silkworm they
also emphasized the importance of study of these diseases
especially the effects are related to, the biochemical composition
of body tissues, fluids and enzyme systems. Among antioxidant
enzymes, Catalase (EC 1.11.1.6, CAT) is a ubiquitous antioxidant
enzyme catalyses the breakdown of hydrogen peroxide into water
and oxygen (Switala and Loewen, 2002).

Several organisms in addition to oxidative stress releases catalase
to defend themselves against attacks by hydrogen peroxide which
forms the host’'s immune system. Earlier studies demonstrated
that a Catalase-deficient mutant infective organism was more
susceptible than its wild-type strain to the oxidative stress promoted
by H202 and immune cell attacks (which involve H202). Thus it may
prove helpful in analysing the activity of Catalase of a pathogen,



and also to get a better knowledge of the basic mechanisms of their
pathogenic actions, together with their resistance against oxidative
stress. Catalase is known as a sole enzyme only accountable for
the scavenger of Reactive Oxygen Species (ROS), playing an
important part in the insect’s innate immunity system.

Kumar and Nabizadeh et.al.,2010 studied the importance and level
of changes in catalase activity in silkworm Bombyx mori under
thermal stress condition. It triggers signal transduction and mediates
variety of responses like cell growth and apoptosis. Reports (Felton
and Summers, 1995) bring to light the function of Catalase activity
in insects defence mechanisms. In the present paper we analysed
the intensity of Catalase activity in non infected control silkworms
Bombyx mori in comparison to infected silkworms Bombyx mori
and will gain additional understanding about bacterial Flacherie-
Silkworm relations.

Larvae in their early infections with bacterial Flacherie collected
from various local sericulture units in Akola district (Maharashtra)
and rear on mulberry leaves in laboratory at standard ambient
conditions. Infected larvae of 48, 72, 96, 120 and 144 hours
after post collection, were homogenised and proceeded for
estimation of Catalase enzyme activity by the method of Samuel
and Bernard (1950) judge by the decrease if any in absorbance
of Catalase enzyme at 240 nm subsequent to the decomposition
of H202. 0.1g larva was extracted in pre-chilled pestle and mortar
by using phosphate buffer (0.1M, pH 7.0). The sample was then
centrifuged at 40C at 10,000 rpm for 10 min. The reaction mixture
was taken in the spectrophotometer sample cuvette with addition
of 40pl of hydrogen peroxide substrate. The reaction was read on
spectrophotometer at 240 nm. unit's mg-1 protein-1m1 was used

Table. 1: Temporal changes of Catalase activity
inhealthy and Flacherie infected silkworm larvae.
I.No Time Intervals Control Infected
1 At the time of collection | 3.36 +0.12¢ 2.33£8.8c
48h after collection 3.1 £5.7d 2.1 #5.7d
72h after collection 2.7 +8.8e 1.83 16.0e
96h after collection 2.6+2.0e 1.77 +1.52¢f
120h after collection | 1.92 +3.1f 1.61 +4.0f
144h  after collection | 1.76 +2.8g 0.57 +5.5m
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Fig. 1: Graphpical variation in Catalase activity during

Flacherie infection in Silkworm
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for expression of Catalase activity (Havir and Mettale, 1987). Each
time three replicates were used. Data were statically analysed for
variance (ANOVA).

Sluggish soft bodied larvae were identified as infected with Flacherie
and are used to measure Catalase. Sohal et al., (1990): Orr and
Sohal, (1992): Dudas and Arking (1995); Seslija et al., (1999):
Nicolosi et al., (2013) reported that Catalase activity amplified with
age and lowered during growth, in @ many of insects. According to
Nicolas et al., (1973) peroxisomal Catalase play a role in adaptation
to oxidative stress developed during attack with pathogenic fungus.
We however reported a lowering trends in infected groups at 24
and 48th hours post larval collection compared to control, whereas
in the case of 72nd hours a marked decrease in Catalase activity
reported as compared to control groups (Fig. 1 and Table I).

Shobha et al., (2015) too observed significant decreased activities
of Catalase from haemolymph of a fungal infected silkworm as
compared to control and supported what we reported during
infection with pathogenic bacteria, causing Flacherie. Shobha et
al., (2015) further documented that reduced Catalase activity may
be responsible for gathering of H202 which is cytotoxic, and thus
causing oxidative stress developed during pathogenic growth. The
role of Catalase activity in defence mechanisms in insects was well
documented by Xiaofeng et al., (1998) and has also been explained
by Felton and Summers (1995). Jagadeesh Kumar and Nabizadeh
(2010) too found alteration in level of Catalase activity in silkworm
Bombyx mori L, under stress. Changes in Catalase activities during
pathogenic infections as reported by these earlier reports and in
the present findings, thus indicated that levels of Catalase enzyme
might be used as a marker enzyme to study the stress caused by
pathogenic organism in silkworm Bombyx mori in the sericulture

rearing centres, at local level.
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