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INTRODUCTION

Mulberry silkworm, Bombyx mori L. being an economically
important insect, is under domestication from the past 4000 years.
Silkworm diseases are the major problem in sericulture industry.
Among the silkworm diseases flacherie disease causing serious
problem in mass rearing of silkworm in tropical countries like India.
Flacherie is more common in fourth and fifth instar during all season
causing 20 to 50 % cocoon crop losses in India ( Natraju et al.,1998;
Samson et al., 1990). Bacterial flacherie also known as “Bacterial
diseases of digestive organ” is caused due to the multiplication of
different kinds of bacteria like Streptococci, E. coli, Aerogenous
bacilli and proties group Bacilli in the alimentary canal, disturbing the
normal function of the gut, multiply in the digestive tract and destroy
the membranous tissue. Bacterial toxicosis (sotto disease) is caused
by different strains of Bacillus thuringiensis. This disease transmitted
through oral ingestion of the spores or the crystalline parasporal body
along with the mulberry leaves their spores produce toxic substances,
which dissolve in the alkaline gut juice and are absorbed through the
gastric wall affecting the nervous system to spasm and paralysis. The
toxic material changes the pH of the haemolymph from 9.0 to 10.5
(Aruga, 1994).

Effect of Bacillus thuringiensis and Serratia marcescens on the
alkaline phosphatase activity in the mid gut of silkworm has been
investigated (Miao and Bharathi, 2001). Microscopic examination
reveals that the epithelial cells are disrupted and may eventually
breakdown completely (Nishiitsutsuji-Uwo and Endo, 1979). The
histopathological changes in the mid gut epithelium of B. mori
following administration of delta-endotoxin in vivo was studied
(Endo and Nishiitsutsuji-Uwo, 1979). The effect of Bacillus
thuringiensis on ultra structural studies of silkworm mid gut was
studied (Percy and Fast, 1983). The AIKP was related to the
physiological situation of silkworm and reflects on the absorption,
digestion and positive transportation of nutrients in the mid gut
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(Eguchi and Iwamoto, 1975 and Eguchi et al.,1990; Yoshitake, 1966).
Plant extract have greater potential as antimicrobial compounds
against microorganism. Thus, they can be used in treatment of
infectious disease caused by resistant microbes. The flavonoid rich
extracts prepared from FE. feriticornis exhibited antifungal and
antibacterial activity (Barnabas and Nagarajan, 1988). Plants are
contain several classes of secondary metabolites like simple phenols,
phenolic acids, quinines, flavones, flavonoides and flavonols, tannins,
coumarins, terpenoides and essential oils. Terpenenes or terpenoides
are active against bacteria (Amaral et al., 998; Hambuger et al.,1999;
and Kubo ez al., 1995). In the present investigation the effect of plant
extracts on biochemical changes in bacillus thuringiensis infected
fifth instar B. mori L. were studied.

MATERIAL AND METHODS

Experimental animals

The egg layings of popular multivoltine race, Pure Mysore (PM),
supplied by Directorate, Government Sericulture Grainage Center,
Suleran, Dist-Kolhapur, Maharashtra, India for laboratory rearing.
The larvae were reared as per the method of Krishnaswamy
(1978, 1979). B. thuringiensis culture made available from M.T.C.C.
Institute of Microbial Technology, Chandigarh-160036 India. Pure
culture were maintained as per the procedures of Govindan et al.,
(1998).

Treatment of pathogen and plant extract to B. mori

In case of bacteria, freshly collected leaves of mulberry (50g) deeped
in 50 ml of LCs, concentration of bacterial suspension. The leaves are
dried at room temperature and given to freshly moulted and two hours
starved 5" instar larvae. After six hours of treatment the larvae were
segregated to appropriate groups for giving treatment of plant
extracts. The plants selected for present study was Aegel marmelos
and Curcuma lounga which are having antimicrobial activity. The
plant extractx are given along with the mulberry leaves. 50 g leaves
deeped in 4000ppm concentration of extracts and shade-dried before
feeding to larvae. treatment is given for three days during morning



1710 Cahvan, J. A. and Bhawane, G. P., Impact of plant extracts on biochemical changes in Bacillus thuringiensis infected silkworm, Bombyx mori L.

feed only. Total protein (Lowry et al., 1951), total lipid (Barnes and
Blackstock, 1973) and carbohydrate (Noelting and Bernfeld, 1948).
Were estimated in the normal control, inoculated control and plant
extract treated groups.

RESULTS

The data presented in the Table 1. reveal the extent of biochemical
changes in normal, inoculated and plant extract treated groups of
silkworm, B. mori L.

Table 1. Biochemical mioties

S.No.  Groups Carbohydrate mg/g ~ Protein mg/g Lipid mg/g

1. Normal Control 1.778 £0.123 290.6+0.178  178.0 +0.167

2. Inoculated Contro 0.998 £ 0.99 1724 +0.111 118.0+0.179

3. Aegel marmelos 1.348 £0.212 228.0+0.089  166.0 +0.998

4. Curcuma longa 1.212+0.312 191.2 +£0.231 162.7 +0.562
Carbohydrate content

There was significantly increase in carbohydrate content after the
treatment of plant extract than the inoculated control but not than the
normal control. The normal control larvae contain 1.778 mg/g of
tissue of carbohydrate content and inoculated control contain 0.998
mg/g. The A. marmelos and C. lounga treated group of larvae contain
the carbohydrate content 1.348 and 1.212 mg/g respectively.

Protein content

The protein content in the inoculated control was decreased 172.4
mg/g than the normal control 290.6 mg/g and the plant extract treated
groups 4. marmelos 228.0 mg/g and C. lounga 191.2 mg/g.

Lipid content

There was increasing the lipid content after the treatment of plant
extracts of A. marmelos 166.0 mg/g and C. lounga 162.7 mg/g than
the inoculated control 118.0 mg/g but not than the normal control
178.0 mg/g.

DISCUSSION

The results revealed that the larvae infected with B. thuringiensis
showed the decrease in biochemical content but the plant
extract treated groups were effective in reducing disease incidence. In
B. mori inoculated control showed the decrease in carbohydrate,
protein and lipid content because the B.thuringiensis caused damage
to the epithelial cells of the mid gut through crystalline parasporal
body which could release toxic parasporal crystals under alkaline
condition in the intestinal juice (Endo and Nishiitsutsuji, 1980; Percy
and Fast, 1983 and Mathavan ef al., 1989). B. thuringiensis are the
indicators of general cell injury or necrosis and are attributable to
specific toxic action of crystal toxin (Percy and Fast, 1983). The
decrease in the carbohydrate, protein and lipid content in inoculated
control might be due to pathological symptoms such as
disruption of epithelial cells of mid gut (Nishiitsutsuji and Endo,
1979). At the present natural botanicals are being exploited in the area
of plant and animal disease and pest management. These are being
used in silkworm rearing to reduce disease or to improve cocoon
yield. Allelochemicals from plats have deleterious effect on disease
causing pathogen of insects and the insects ingesting such
allelochemicals could survive infections better (Beranhaum, 1988).
Samuel Manohar Raj (1994) reported that aqueous extract of
Psoralea coryleifolia and Tribulus terrestris suppressed the grassarie
disease in silkworms. Barnabas and Nagarajan (1988) have reported
that the flavonoid rich extracts prepared from E. teriticornis exhibited
antifungal and antibacterial activity against several test organisms
including Aspergillus flavus and Candida albicum. According to
Jeyapaul et al. (2003), plant extracts exhibited growth stimulating
action and can be used to increase the cocoon weight. Murugan et al.

(1994) observed that extrafoliation of aqueous extract of leaves of
Tribulus terrestris L. and Phyllanthus niruri L. increased the total
body weight, silkgland weight and silk filament length. Chopra et al.
(1956) observed that the A. marmelos fruits having the antibacterial
activity and Cowan (1999) reported that the C. lounga rhizome
having antibacterial activity. Hence it can be concluded that the larvae
infected with B. thuringiensis showed the action of toxin of the cells
of mid gut was extremely rapid which affect the assimilatory capacity
in the alimentary tract and biosynthetic activities in the body and
general metabolic breakdown occurs. Thereby the growth of
silkworm was affected which might be due to physiological damage
but application of plant extracts of A. marmelos and C. lounga
reduces the disease incidence and improve the carbohydrate, protein
and lipid content than the inoculated control not than the normal
control. All these reports confirms that the present study with respect
to disease reducing properties of plants of A. marmelos and
C. lounga. Therefore both the plants are useful to silkworm disease
management and benefiting to farmers by saving their crops.
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