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Abstract   The effects of infectious diseases Grasserie,

viral and bacterial Flacherie on hemolymph glucose

were examined in the hemolymph of fifth instar larvae

at early and late experimental stage. The hemolymph

collected from the control non infected healthy worms

and that from the diseased worms. We reported that

relative to controls, early infection with Grasserie

slightly altered the hemolymph content of the glu-

cose, in all the experimental worms. However a marked

decrease in glucose level with the advancement of

the infection on 5th day of the fifth- instar silkworms

infected with Grasserie, viral Flacherie and bacterial

Flacheric was noticed. This decrease in glucose con-

tents was much higher in silkworm infected with bac-

terial Flacherie. The decreased reported, could be due

to the utilization of less food material, reduced rate of

conversion and metabolism.
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Introduction

Silkworm, Bombyx mori is a purely domesticated in-

sect since 4,500 years, but like other domesticated

animals it become  quite delicate venture and might

be easily susceptible to a number of diseases, caus-

ing great economic loss. Pathogenic diseases like

Grasserie and Flacherie are common and vary sea-

sonally  in Vidarbha region of Maharashtra [1], high

temperature and the dry climatic conditions of the

district are conductive to the incidence of these dis-

eases. The pathogens causing  Grasserie and

Flacherie, usually enter per orally through the con-

taminated food into the alimentary canal and pen-

etrate midgut wall and then to the hemolymph.

Hemolymph is the first line of pathogenic attack

through midgut. Therefore study of hemolymph is

significant in monitoring and control of diseases at

early stages, most of which develops seasonally [2,

3]. All animals, have their own specific seasonal  dis-

eases, which usually emerge at the time a species

becomes so abundant in a particular phase of year,

that it menace the affluence of the coming genera-

tions [4].

Though major bimolecular such as carbohy-

drates, proteins and lipids take active part in physi-

ological process underlying growth and development,

they also help to resist the stress and disease. Alter-

ations in the carbohydrates of a silkworm plays vital

role in the interface between the host and disease

pathogens as a part of survival approach including

physical defends.
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Table 1.  Glucose (mg %) in hemolymph of 5th instar silkworms during Grasserie, viral Flacherie and bacterial Flacherie.

                  Control                                   Grasserie                        Viral Flacherie                         Bacterial Flacherie

       Early                   Late                Early             Late             Early                Late                    Early               Late

       Day 1                 Day 6              Day 1            Day 6            Day 1             Day 6                   Day 1             Day 6

10.1 ± 0.70 10.58 ± 1.37 8.44 ± 0.61 6.18 ± 0.57 5.7 ± 0.45 4.76* ± 0.27 7.1 ± 0.71 4.18* ± 0.37

Martignoni [5] and Shigematsu and Noguchi [6]

reported that pathogenic infections induce biochemi-

cal and physiological alterations in insect Mahesha

et al. [7] and Mahesha et al. [8] reported the same in

silkworms. Chino and Gilbert [9] pointed out that

biomolecule like glucose are the major components in

living organisms food that either directly or indirectly

used as energy source for all vital activities. It serves

as main source of energy to a number of insect spe-

cies and in other animal species. Changes in glucose

either quantitative or qualitative, acts as sensitive

alarm in disease monitoring mechanism. Therefore

alteration in the glucose contents of the body may be

used as indicator parameters and may provide a spe-

cific fingerprint in disease monitoring and control.

Therefore, we have studied, hemolymph glucose dy-

namism, as a possible sensitive indicator of stress

caused by infectious diseases like Grasserie and

Flacherie (bacterial and viral) in silkworm Bombyx

mori.

Materials and Methods

Mildly diseased larvae are identified at early larval

stages, collected from various sericulture units in the

district and were continued to rear on mulberry leaves

at 250 C. The measurements of glucose were made in

the hemolymph of fifth instar larvae, beginning from

the newly molted stage (day one) and continued till

the 6th day of the instar. The fifth instar larval period

was divided into two chronologically identified states

as early experimental stage on day one and late ex-

perimental stage on day five. The hemolymph was

collected from the control non infected healthy worms

of the same state and that from the diseased worms

by cut through the proleg and used for measurement

of glucose. To avoid the activity of prophenol oxi-

dase followed by melanisation of hemolymph, 1 mg

of phenylthiourea was added to the samplex and pre-

served at -20 degree. An ELICO clinical chemistry

analyzer Cl 162 and prescribed assay kits were used

for the estimation of the glucose.

Results and Discussion

In the present study we explored that the infection

with pathogens of Grasseric and Flacheric affected

glucose  content in the hemolymph of silkworm

Bombyx mori. Table 1 and Fig. 1 releative  to controls

early infection with Grasserie non significantly  af-

fected the hemolymph content of the glucose, 8.44%

mg as compared to the control healthy non infected

silkworm at the same  age 10.1% mg.  However a slight

decrease in glucose level in the hemolymph with the

advancement of the infection on 5th day of the fifth-

instar silkworms was noticed, which was 7.1 % mg as

compared to 10.38% mg in control healthy worms.

The results also showed that early infection with

viral Flacheric altered the hemolymph content  of the

glucose, 5.7% mg as compared to the control healthy

non infected silkworm at the same age, 10.1% mg.

However a highly significant decreases in glucose

level in the hemolymph with the advancement of the

viral Flacherie infection on 5th day of the fifth-instar

silkworms was noticed, which was 4.76% mg as com-

pared to 10.385 mg in control healthy worms.

 Similarly, on early infection with bacterial

Flacherie the hemolymph content for glucose, was

not significantly affected, 7.1% mg as compared to

the control healthy non infected silkworm at the same

stage, 10.1% mg. However a marked decrease in glu-

cose level in the hemolymph with the advancement

of the disease on 5th day of the fifth-instar silkworms

was noticed, which was 4.18% mg as compared to

10.38% mg in control healthy worms. Michitsch and

Steele [10] observed that the content of carbohydrates

in insect hemolymph  is regulated by the adipokinetic

hormone  secreted by corpus  cardiacum and this
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Fig. 1. Glucose (mg %) in hemolymph of silkworms during

Grasserie, viral Flacherie and bacterial Flacherie.

hormone could increase the level of trehalose and

reduce the level of lipid in hemolymph. In the present

study the decrease of glucose at the end of larval

instar may also be due to the alteration in activity of

adipokinetic hormone in hemolymph Michitsch and

Steele [10] further accepted that, whether microbial

infection affects the content of the carbohydrates and

lipids by interfering with hormone balance is un-

known. According to Etebari et al. [11] the decrease

of glucose due to late  infection  reported  in the

present study can first could be attributed to an out-

side stress or a response to subsides the sress. In the

present study viral infection could prevent the feed-

ing of larvae by unfavorable effects on midgut tis-

sues and as a result in the early days after infection,

decrease of some compounds like glucose could be

due to starvation stress. Higher glucose level ob-

served in control healthy batches, according to

Mahesha and Thejaswini Manohar [12] might reflect

the higher rate of food ingestion and digestion. [12]

documented that the drop in the hemolymph glucose

level in diseased worms represents sustained deple-

tion of the same since the infection alters the normal

function of the mid gut. A breakdown of organic con-

stituents which is according to Manohar Reddy [13],

is mainly essential to meet the energy under stress

condition,  suggesting its mobilization to meet the

higher demands under pathogenic stress. Our study

concluded, the glucose, in the viral and bacterial in-

fected silkworms suffers negative variation in

hemolymph, due to the utilization of less food mate-

rial, reduced rate of conversion and low metabolism

leading to less production by the surviving silkworms

[11].  Further study at molecular level may pave the

way for better understanding of the metabolic re-

sponses to infection.
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