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ABSTRACT

Anthereae mylitta Drury(Daba T.V.) produces tasédk snd is an endemic species of the Indian sulbicent
exposed to low temperatures during winter seastre. gresent study has been carried out on cold-stesth
instar Daba T.V larvae to analyze the mortalitygatariations in the biomolecules like protein, lmainydrate and
enzymes like Glutamic pyruvic transaminase (GPTH aBlutamic Oxaloacetic Transaminase (GOT) in
haemolymph, fat body and silk gland under 3,5 amthys of cold stress.The results revealed that xgoto low
temperatures (I * 1°C) for seven days leads to 100% mortality, fivesdayposure caused 54% mortality and
two days exposure resulted in 22% mortality afteturning the larvae to normal temperature. The axpe of
Daba T.V larvae to low temperatures for differentations resulted in increased protein content 6724) in the
haemolymph and decreased in fat body (8-27%),4dkdf10-27%) in comparison with control group redrat
28°C + 2°C.The cold stressed larvae has shown a reductiahéncarbohydrate content(11-35%) in haemolymph
and fat body(5-13%) whereas increased in the did(13-43%).The activities of GPT(19-48%) and GO'F(
57%) decreased in haemolymph but GPT increaseatimddy(9-20%) and silk gland(59-196%).Whereas GOT
activity decreased in the fat body (4-11%) and éased in silk gland(29-122%).

Keywords: Haemolymph ,Fatbody, Silkgland, proteins, carbohtel, Glutamicpyruvictransaminases, Glutamic
Oxaloacetic Transaminase, cold stré&3aba T.V.

INTRODUCTION

It is well known that temperature plays a majoreréh the physiological behavior of the insects. ngeia
poikilothermic organism temperature decides the dtthe development idnthereae mylitta drurirhe insects will
get acclimatized to the low temperatures by thedpection of various cryoprotectants like glycerakhalose,
sorbitol etc. with a drastic change in the compdséike protein,carbohydrates, pyruvate, total faeeino acids,
total lipids, phospholipids and triglycerols [12hing rapid cold hardening and high temperatureosype heat
shock proteins were synthesized which protect agaivermal injury [2,4].In insects,the growth arelélopment is
associated with protein metabolism [16].Studiescoid acclimation of insects have shown that cardodugs
undergo profound metabolic changes and sugarsvofmiolecular mass get accumulated[7].In silkworntgiro
metabolism in the tissues like fat body, silk glaamd haemolymph is regulated by the enzymes likéaglic
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pyruvic transaminase,glutamic oxaloacetic transaseérwhose activity will vary under cold stress d¢bos[1]. The
exposure of the insect larvae to low temperatuexpected to effect the survival and also lead sonamges in its
biochemical constituents. Hence, the present exyeni was conducted to estimate the mortality ratk aso the
levels of proteins,carbohydrate and enzymes liketadhic pyruvic transaminase (GPT) and Glutamic Oxedtic
Transaminase (GOT) in haemolymph, fat body alkdgéand of fifth instar larvae ofAntherea mylitta drury(Daba
T.V.)during cold stress conditions.

MATERIALS AND METHODS

Newly hatched larvae obaba T.V.(250) were reared on tender fresh leavesTefminalia arjunain the
laboratory,Department of Biotechnology,Gokaraju gamaju Institute Of Engineering and Technology, ehathad,
Andhra Pradesh, at 28+ 2°C and humidity 70% - 75% until fifth instar. Reméwé faecal matter, diseased worms
and bed cleaning was done at regular intervalstiidysthe effect of temperature alterations on tleehemical
components, fifth instar larvae were divided inbairf batches each containing 50 larvae.Batch 3€28°C -T1
(Control),Batch at 1% + 1°C for 3 days — T2,Batch at XD+ 1°C for 5 days — T3 and Batch at °00+ 1°C for
7days — T4.The larval mortality rate was recordadng different durations of cold stress and alfter returning
back to normal temperature. After cold stress,darwere selected from all the four barches separatel the
haemolymph was collected in the test tubes anédtorthe deep freezer. The fat body and silk glaack isolated
in cold condition by using Bodenstein’s Ringer $oin.20% (W/V) homogenates of fat body and silkglamere
prepared in 50mM Tris -HCI Buffer(pH- 7.0) and waantrifuged at 10,000 rpm for 20 minutes. Supematzas
collected for quantitative estimation of biochenhicamponents.Total protein was estimated accordmghe
standard procedure [9] and carbohydrate was egtdratcording [17].The enzymes Glutamic pyruvic $eaninase
(GPT) and Glutamic Oxaloacetic Transaminase (GOdarevestimated by the method[14].

STATISTICAL ANALYSIS
Each assay was replicated 3 times. Values wereess@d as mean + SE and Student’s t-test was appliedate
significant (P< 0.05) differences between treated and controlggou

RESULTS AND DISCUSSION

Table 1 explains the mortality &faba T.Vlarvae which were incubated at low temperaturéG#Q11°C) for varying
treatment durations. After returning to control parature Daba T.V larvae for 7 days cold stress resulted in high
rate of mortality with 40% on 8th day and total madity at the end of the 10th daghilosamia ricinilarvaekept
under cold stress conditions for 7 days have shd®A% mortality after returning to room temperature
[1].Prolonged exposure to low temperature, the mrgas finally die from the exhaustion of energyerggs [15].
When returned to the control temperature after ¥ daxposure to 10°C+ 1°C, 54% of larvae died oresthy
eigth,ninth and tenth days. Low temperature exposfiDaba T.Vlarvae for 2 days has shown 22 % mortality in
fourth, fifth and sixth days after returning thevize to normal temperature.

The results shown in Table 2 indicate that coldsstiprofoundly affects the levels of proteins aamdbahydrates in
haemolymph of the insect §0.05).When compared with the control, the levelsotél proteins were found to be
increased (21-67%) in the haemolymph of cold-se@ssrvae and recorded very high under 7 days &f co
exposure.Low temperature exposure stimulates adatiom of low molecular weight cryoprotectants aymthesis
of antifreeze proteins[3,6].Reduced intake of aniafrfood at low temperature is one of the factarihcrease in
protein content[1].Proteins are not a source ofrggnén colder environment but involve in loweriniget super
cooling and freezing points and protects the larfraen injury, this supports the present results,191. When
compared with the control the results show thatethgas a significant decrease (11-35%) in the dyrbate
content present in the haemolymph and recorded leeryn the larvae under 7 days of cold stress.Glaylrate is
the energy requirements in case of organisms Uodetemperature acclimatization [8,10]. The datagrsj that the
impact of the cold stress on the total proteins eambohydrates of the insect larvae was dependettieoduration
of treatment.

The biochemical analysis carried out on fat bodd ailk gland of cold-stressed 5th instar larvaevsto a
remarkable decrease §0.05) in the level of proteins (8-27%) after theatment duration (Table 3,4).A drastic
reduction in the protein content was recorded i $hk gland of the larvae exposed to low tempeeafor 7
days.Thus in comparison with the fat body and gidnd the protein content of haemolymph was founbet in the
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reverse order.Low transaminase activity or hightgwlytic activity results in high amino acid conteand low
protein[18]Philosamia ricinilarvae under cold stress conditidmeve shown the decrease in protein content in the
fat body and silk gland[1].Studies @hironomus ripariusexposed to anoxia had shown a decrease in taitdipr
content due to degradation into aminoacids as ¢bayribute to energy in insect[5].When comparedwfie control

the results show that there was a significant @deserén the carbohydrate content (5.2-13%) in thbddy (Table 3)
whereas in case of silkgland it was recorded inrtherse order (13-43%)with a significant increas¢he silk
gland of larvae under 7 days cold stress(Table 4).

Table 5 shows a significant decrease@p05) in the enzyme activities under cold stresglit®mn. When compared
with the control the activities of the enzymes wedeereased in the range of GPT (19-48%) and GOB %) in
the haemolymph of fifth instar larvae.The perceetagcrease in enzyme activity was very high in ysdzold
stressed larvae.The transaminases like GOT and W@®dh have an important role in protein synthesisrev
seriously reduced in thghilosamia ricinilarvae under cold stress[13].The activities of Gl GOT present in
haemolymph and fatbody will be depressed in lowgteratures[5].

The results presented in Table 6 and 7 show amaserin the activities of GPT (9-20%) in the fatyand a
drastic increase in the silk gland (59-196%) ower ¢ontrol. An insignificant decrease in the atyivf GOT was
recorded (4-11%) in the fat body whereas a sigmifielevation (29-122%) in the activity in the sjland (Table
6,7). Thus the results denotes that cold stresgntient had increased the activation of GPT and G@f the
increased duration of exposure.The increase inigctf GPT and GOT in turn increases the supplycursors
to Krebscycle which finally results in energy protan[1].

Thus in conclusion the mortality rate DRba T.V.larvae increases as the duration of cold stres®&ses.The
protein content found to be increased in the hagmph whereas it was in the reverse order in fatybard silk

gland. A siginificant decrease in carbohydrate wated in haemolymph,fat body and increased inglégiad. The

activity of the enzymes like GPT and GOT decrease¢lde haemolymph and increased in fat body arkdgsénd.

TABLE 1.Mortality (in number) of A.mylitta.D(Daba T.V) larvae exposed to low temperature for different deations after returning back
to control temperature (28C+2°C)

Day of rearing at | No. of larvae died| No. of larvae died| No. of larvae died
Control Temp | on 3 days exposure on 5 days exposure on 7 days exposure
after cold exposure (T2) (T3) (T4)
(50 larvae) (50 larvae) (50 larvae)

First - - 20

Seconi 5 10 18

Third 3 8 12

Fourth 3 5 -
Fifth - 4
Sixth -

Seventh
Eigth

TABLE 2. Impact of cold stress on biomolecules prest in the haemolymph of fifth instar larvae ofA. mylitta.D(Daba T.V.)

Component Control | 3 DaysExposurg 5 Days Exposurg 7 Days Exposure

(mg/ml) (mg/ml) (mg/ml) (mg/ml)
. 21.5+0.28 25.2+0.22 29.8+0.53*
Protein 17.8+0.32 (+20.78 (+41.57 (+67.41
12.7+0.23* 10.5+0.17 9.3+0.21
Carbohydrate| 14.3+0.2} (11.19) (26.58) (34.97)

The values in parentheses indicate percent incrégser (-) decrease over control.
* indicate significantly difference at £0.05(student’s t -test)
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TABLE 3. Impact of cold stress on biomolecules psent in the fat body of fifth instar larvae of A.mylitta .D(Daba T.V.)

Component Control 3 Days Exposure | 5 Days Exposure | 7 Days Exposure
P (mg/g wet wt.tissue) (mg/g wet wt.tissuel (mg/g wet wt.tissue| (mg/g wet wt.tissue
. 87.5+0.32 79.6+0.27* 69.7+0.21
Protein 95.3+0.48 (8.19) (16.48) (26.87)
52.3+0.2 50.7+0.18* 48.2+0.13
Carbohydrate| 55.2+0.31 (5.26 (8.16 (12.69

The values in parentheses indicate percent incrégser (-) decrease over control.
* indicate significantly difference at £0.05(student’s t -test)

TABLE 4. Impact of cold stress on biomolecules prest in the silk gland of fifth instar larvae of A.mylitta .D(Daba T.V.)

Component Control 3 Days Exposure | 5 Days Exposure | 7 Days Exposure
P (mg/g wet wt.tissugl (mg/g wet wt.tissug (mg/g wet wt.tissugl (mg/g wet wt.tissue|
. 101.3+0.48 93.3+0.37* 82.5+0.28
Protein 113.2+0.6 (10.52) (17.58) (27.13)
57.8+0.42 63.7+£0.41 73.5+0.31*
Carbohydrate| 51.3+0.27 (+12.67) (+24.17) (+43.27)

The values in parentheses indicate percent incrégser (-) decrease over control.
* indicate significantly difference at £0.05(student’s t -test)

TABLE 5. Impact of cold stress on enzymes present the haemolymph of fifth instar larvae ofA.mylitta.D(Daba T.V.)

Enzvmes Control 3 Days Exposure| 5 Days Exposure| 7 Days Exposure
Y (units/mg protein)| (units/mg protein)| (units/mg protein)| (units/mg protein)
21.3+0.97 18.6+1.14* 13.7+1.25
GPT 26.4+1.71 (19.32) (20.55) “8.1)
81.8+0.93 53.5+1.87 41.6+1.38*
GOT 98.7+1.85 (17.13) (45.8) (57.86)

The values in parentheses indicate percent incrégser (-) decrease over control.
* indicate significantly difference at £0.05(student’s t -test)

TABLE 6. Impact of cold stress on enzymes presemnt the fat body of fifth instar larvae of A.mylitta .D(Daba T.V.)

Control 3 Days Exposure| 5 Days Exposure| 7 Days Exposure
Enzymes . . f ] f . . .
(units/mg proteir | (units/mg proteir | (units/mg proteir | (units/mg proteir
20.3+1.31 21.2+1.38* 22.3+1.41
GPT 18.6+1.21 (+9.13) (+13.97) (+19.89)
46.3+1.55 43.2+1.48* 42.8+1.31
GOT 48.3+1.86 (4.15) (10.56) (11.39)

The values in parentheses indicate percent incrégser (-) decrease over control.
* indicate significantly difference at £0.05(student’s t -test)

TABLE 7.Impact of cold stress on enzymes present ithe silk gland of fifth instar larvae of A.mylitta .D(Daba T.V.)

Enzvmes Control 3 Days Exposure| 5 Days Exposure| 7 Days Exposure
Y (units/mg protein)| (units/mg protein)| (units/mg protein)| (units/mg protein)
54.7+1.86 69.3+1.17* 101.5+1.3
GPT 34.3£2.12 (+59.47) (+102.04) (+195.91)
39.3+1.25 52.7+1.42 67.8+1.36*
GOT 30.5+1.37 (+28.85 (+72.78 (+122.29
The values in parentheses indicate percent incrégser (-) decrease over control.*indicate sige#intly difference at R 0.05(student’s t -
test)
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