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ABSTRACT
Twopure breeds of mulberry silkworm namely Pure Mysoré NBD,, at the age of fifth instar first day

were treated with different doses of ethyl methalf@sate (EMS) by oral injection. The treated lagva
along with their respective controls were allowectbntinue development. The ffrogenies were raised

by selfing the moths emerged from the ethyl methdiomate treated and control sets separately. The
control as well as Fprogeny raised from the treated silkworm larvageneollected daily with a regular
interval of 24 h. for haemolymph collection. Thélezxted haemolymph was subjected for glucose assay.
The experimental results clearly indicated the Sigant variation in blood glucose level betweemtol

and experimental sets as well as among experimsetsl

Key words: Silkworm, Bombyx mori, ethyl methanesulfonateatiaut, inheritance, haemolymph glucose
level.

INTRODUCTION
Mulberry silkworm,Bombyx mori. is the most important insect being used for gw@rtial production
of silk in sericulture industry. Studies on the agénesis in silkwormBombyx moriL., have been in
progress for the last few decades to synthesize gewe combinations with improved commercial
gualities. Majority of the work has been carriagt t induce mutations in silkworm through physical
mutagens rather than chemical mutagens. Of theiqalysiutagens, radiations have been extensively
exploited to bring a change in the genotype ofvgillkm . Tanaka was the first one to induce mutations
in silkworm after the popular work of the artifitimansmutation of the gene by Mulléin 1927. Since
then, many efforts have been made by various ssietike Kogure, Tazima, Aruga, Takasaki, Chikushi
and Tsujita* and numerous interesting results have been acetsoul In recent years Daté al °,
lyengaret al ® and Subramanya and Sreeramarefidhave succeeded in the induction of beneficial
mutations in the silkwormBombyx morL., using radiations. Bhoopathy and MuthukrisAatudied the
effect of a chemical mutagen, diethylsulfate onnghy economic character and mutagenicity in mulperr
silkworm. Mahesha and Honnaidrstudied the effect of EMS on meiotic chromosomésilworm
Bombyx mori In 2000 Maheshat al. *° reported the qualitative and quantitative variatio the
haemolymph proteins of ;Fprogeny raised from ethyl methanesulfonate treatididvorm larvae.
Mahesha and Thejaswint studied the effect of ethyl methanesulfonate aibility and commectial
characters of silkwornBombyx moriand reported that the lower doses of EMS migimdtite vitality
and improvement in economic traits. However, studie the effect of chemical mutagens like EMS on
blood glucose level are rather scarce. Therefbeeptesent investigation was carried out.
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MATERIALS AND METHODS
Two mulberry silkworm breeds namely Pure Mysore I{ivoitine) and NBD, (bivoltine), as well as a
well known monofunctional ethylating agent, ethyéthranesulfonate (EMS) were used in the present
investigation.
The silkworm rearing of both parents as well apiegeny was conducted in the laboratory followtimg
method described by Krishnaswarfi In order to select required doses of the chemiealous
concentrations of EMS like 2.5, 5, 10, 20, 40, 820, 160, 320 and 640 mM were employed. Three
different concentrations of EMS like 2.5, 5 and M were selected after preliminary studies at
chromosome level, viability of larvae, hatchingqeettage and viability of fprogeny*.
The Pure Mysore and NB, larvae at the age of fifth instar first day, weighabout 0.577 gm and 1.050
gm respectively were selected. Foptyof final concentration of EMS freshly preparedGry5 % NacCl
solution was administered separately to each werro ithe gut by ‘oral injectio *° 2 The control
worms received the same amount of NaCl solutioy.drbr each concentration, 60 worms in triplicate
were taken. After treatment, the larvae were altbteecontinue development, spinning and pupatidn. O
the cocoons harvested, only uniform and healthpaos were selected and processed for the preparatio
of disease free laying$ > *® The layings of NBD, race were treated with hydrochloric acid to get
immediate hatching"'’. The rearing of Fprogeny was conducted as described above. Susitk®&orm
larvae from first day of fifth instar were colledtdaily with a regular interval of 24h. till the e wof fifth
instar. The abdominal legs were punctured and hbiemph was collected in a pre cooled micro
centrifuge tubes containing 1 mM thiourea as dbsdrby Maheshat al *°, centrifuged at 3000 rpm for
5 minutes in a cooling centrifuge at 5°C and pnesgin a deep freezer at -20°C as stock and itusad
whenever required. Protein free filtrate was pregaas described by Os€r Blood glucose level was
estimated by following the method of Folin-Wu asafébed by Oset®. The blood glucose level was
expressed as mg glucose per ml of haemolymph.
The experimental data obtained were subjectedearary ANOVA®® and Scheffe’s post hoc tét

RESULTS AND DISCUSSION
The change in the haemolymph glucose levels is shiowrable 1 and 2or Pure Mysore and NB,
strains respectively. The levels of blood glucasthi control of Pure Mysore larvae showed a sigpift
drop from ¥ day till the end of fifth instar excepf'@nd 7' day; the glucose concentration was increased
by about 19.35 and 31.98 % ofi &nd 7' day respectively as compared to their respeciigeipus days.
In case of EMS treated batches, 2.5mM set showenbsilthe same pattern of glucose level with
significant reduction throughout the fifth instaccept 6" and &' days. As compared to previous days, the
blood glucose level was found to be increased b9 48d 7.5% on'6and &' day respectively during the
fifth instar in the larvae treated with 2.5mM of BM In 5 and 10mM sets, higher concentration of
glucose was observed during téahd 2% day. But, on the'3day, significant reduction by about 67.2
and 59.25% over the"2day was observed in 5 and 10mM sets respectivélgain, from 4' day, it
gradually increased till the end df Fistar except'6day. The 10mM set showed almost the same pattern
of blood glucose level as in the case of 5mM set,difference in the quantity of glucose was natice
The pattern of glucose level in the control wasea® in 2.5 mM set. But, 5 and 10mM sets showed
altered pattern from that of control set. The diaf glucose level was high in the control (cage
glucose level during"5instar was 3.041 mg/ml) followed by 5mM (2.84 m/mOmM (2.38 mg/ml)
and 2.5 mM (2.32 mg/ml) sets. A well defined charig the quantity of glucose could be observed
between the control and treated batches as welhemg treated batches also. The results of two way
ANOVA revealed that the variation between experitabrbatches, between age groups and the
interaction effect of experimental sets and différ@ge groups are all significant at 0.000 levélrther,
the results of post hoc test revealed that thergbbétch is significantly (P<0.05) different fro25 and
10mM sets.
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The blood glucose level in the control as well 8%FHreated batches of NB; is significantly different
from that of Pure Mysore larvae. In the controNB,D,, it increased gradually front'to 6" day. In
case of treated batches, 2.5mM set showed almesttie pattern except 8ay when 24.54% reduction

in glucose concentration was noticed, as comparefi’tday. The set treated with 5mM of EMS also
showed 12.19% reduction off 8ay as compared t8“day. The set of 10mM followed the same pattern
as in case of control. But, quantitative changéhin glucose level was observed. The difference wa
only in the quantity of glucose between the conaird treated batches as well as among treateddsatch
The quantity of glucose level during fifth instaasvhigh in the control worms (2.625 mg/ml was the
average during"sinstar) followed by 2.5mM (2.27 mg/ml), 5mM (2.6&/ml) and 10mM (1.68 mg/ml).
The results of two way ANOVA revealed that the ation between tested sets, between age groups and
the interaction effect between tested sets andjemgs are all significant at 0.000 level. Alsssults of
post hoc test revealed that the control worms igrfieantly (P<0.05) different from that of 10mMets
only.

In EMS treated batches the average blood glucast Veas lesser than the control worms of both Pure
Mysore and NBD, breeds. Higher blood glucose level was observéginrcontrol sets and lesser blood
glucose level was observed in all the EMS treatedhes. This difference in blood glucose level migh
be due to their quicker utilization of blood gluedsr the synthesis of fat body and glycogen, desser
release of glucose in to blood stream. Former assamis found to be more probable because the
feeding behavior of the treated worms was good, iprégeny; such assumption is supported by the fact
that the activity levels of amylase enzyme in thidgut was also high in the treated worms as congpare
to the control worms of both the breeds (MahesliHonnaiah 2000). On some days likeahd &' days

of Pure Mysore silkworms (Table 1) the blood gletevel was higher than in the control larvae.uohs
cases, it may be presumes that the input on gluoasethe haemolymph more than the consumption of
glucose for the synthesis of fat body, glycogen ather metabolism.

Mahesha and Thejaswirdl reported that the lower doses like 2.5 and 5 mk$ sxhibited more
productivity over control in almost all charactarsall the four generations, whereas higher comaéioh

like 10 mM showed inferiority over the control aglivas the batches treated with 2.5 and 5 mM EMS.
These observations are also supported by the sesfliochemical studi€s*™ 3 In addition, it is proved
that lower doses of EMS might stimulate silkworntality and improves the commercial characters,
which has been confirmed by the biochemical studiss’**': The present investigations also clearly
indicated that the lower doses of EMS might britigput some changes in either the genotype of the
silkworm itself or some influencing factor that mbg generated due to EMS treatment; perhaps, such
factor might be responsible for this alteration. the EMS is known to be a potent mutagérit might
have induced mutation resulting in the changed atdtar, which is passed on from generation to
generation inBombyx mori The enhanced rate of metabolism in the treatesl cearly indicated
enhanced digestion, absorption, conversion anduptivity. This basic knowledge can be exploited in
the sericulture industry during breeding of nevaisis, which goes a long way to improve the seticalt
industry.
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Table 1: Amount of glucose (mg/ml) in haemolymph of, progeny raised from EMS treated Pure Mysore silkwerm during fifth instar

Conc. of EMS Fifth Instar Development (Days) Average
(mM) 1 2 3 4 5 6 7 8 Conc.
0.0 4.48 4.80 3.62 2.42 1.86 2.22 2.93 2.00
(+7.14) (-26.33) (-33.15) (-57.00) (+19.35) (+31.28) (-31.74) 3.010
25 2.48 2.6 2.42 2.16 2.16 2.59 2.00 2.15
(+4.83) (-6.92) (-10.74) (0.00) (+19.90) (-22.78) (+7.5) 2.320
(-44.64) | (-45.83) (-33.15) (-10.74) (+16.75) (+16.16) (-31.71) (+7.5)
5.0 4.64 5.0 1.64 1.90 2.29 2.14 2.42 2.72
(+7.76) (-67.2) (+15.86) (+20.53) (-6.55) (+13.08) (12.39) 2.840
(-3.57) (+4.16) (-54.69) (-21.48) (+23.78) (-3.6) (-17.40) (+36.0)
10.0 4.03 3.24 1.32 1.70 2.04 1.98 1.91 2.79
(-19.60) (-59.25) (+28.78) (+20.00) (-2.94) (-3.53) (-46.07) 2.376
(-10.04) (-32.5) (-63.53) (-29.78) (+10.81) (-10.81) (-34.81) (+39.50)

Values within parenthesis{tow) represents percent change over previous day.

Values within parenthesisfow) represents percent change over control.

The variation between experimental sets, betweergemups and the interaction effect between
experimental sets and age groups are all foune sidiistically significant at 0.000 level.

Table 2: Amount of glucose (mg/ml) in haemolymph o, progeny raised from EMS treated NBD, silkworm during fifth instar

Conc. of EMS Fifth Instar Development (Days) Average
(mM) 1 2 3 4 5 6 Conc.
0.0 0.89 0.93 2.03 2.19 2.90 6.81
(+4.82) (+117.112) (+7.88) (+32.42) (+134.82) 2.625
25 2.59 2.73 2.06 2.12 2.06 2.05
(+5.40) (-24.54) (+2.91) (+2.83) (-0.48) 2.269
(+190.36) (+191.98) (+1.48) (+3.20) (-28.96) (-69.89)
5.0 1.88 2.05 1.80 1.92 2.22 2.52
(+9.04) (-12.19) (+6.66) (+15.62) (+13.51) 2.065
(+110.76) (+119.25) (-11.23) (-12.33) (-23.45) (-62.99)
10.0 0.790 0.97 1.53 1.63 1.76 34
(+22.78) (+53.73) (+6.53) (+7.97) (+93.18) 1.680
(-11.43) (+3.74) (-24.63) (-25.57) (-39.31) (-50.07)

Values within parenthesistow) represents percent change over previous day.

Values within parenthesisf2ow) represents percent change over control.

The variation between experimental sets, betweergemups and the interaction effect between expariat sets and
age groups are all found to be statistically sigaift at 0.000 level
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