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Abstract— The effect of indole-3-acetic acid (IAA) on the
glucose-6-phosphate dehydrogenase (G-6-PDH),lactate
dehydrogenase (LDH), glutamate dehydrogenase (GDH),
iso-citrate dehydrogenase (ICDH), succinate
dehydrogenase (SDH) and malate dehydrogenase (MDH)
were studied

The stimulation of G-6-PDH activity in the silk gth of
experimental larva indicates increased oxidatiorglfcose
resulting in higher levels of NADPH. Increased GBH
activity in the present study suggests this as eorsgtory
mechanism to maintain the structural complexitycfional
integrity and metabolic centrality of the cells

The activity of LDH, ICDH, MDH and SDH were increds

in the silk gland of IAA treated larvae. The incsed
activity of the dehydrogenases may be attributed to
increased turnover of aminoacids and oxidative toeftiam

in the silk gland.

The activity level of GDH was increased in silkrglavhich
indicates the increased oxidation of glutamate.
Keywords—Bombyx mori L., indole-3-acetic acid, G-6-
PDH, LDH, GDH, ICDH, SDH and MDH.

l. INTRODUCTION
The oxidation of carbohydrates beyond the level of
pyruvate is reported by a series of dehydrogenases
(Gilmour, 1961). The dehydrogenases involved inhbot
glycolytic and pentose pathway was studied withvdhr
tissues of the silkwornBombyx moriL (Horie, 1967 and
Venkatarami Reddgt al.,, 1992).
GDH is an enzyme active in nitrogen and energy
metabolism of tissues. In uricotelic animals sushrsects,
GDH may act as a key enzyme linking carbohydratet a
amino acid metabolism (Male and Storey, 1982 and
Preziosoet al, 1985). Succinate dehydrogenase is the
oxidative enzyme involved in Kreb’s cycle in mitactdria
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and this dehydrogenase is considered as an indaerobic
metabolism ( Fukudat al.,1958).

The importance of LDH activity is an index of anasc
metabolism and that of SDH and ICDH as aerobic
mmetabolism is a well-known fact. The increase BDHS
activity is in synchrony with glycolytic pathway. hich
indicates that TCA cycle is also elevated in tunghw
pyruvate production during IAA treatment. Where as
increased ICDH due to 1AA shows increased mitoclniahd
oxidation (Rajasekhar, 1993).

The increased MDH activity indicates stimulation of
intestinal absorption of carbohydrates and glucose
utilization by thyroid hormone resulting in enhadce
activity levels of TCA cycle enzymes (D&t al, 1988).
Effect of Throxine on the activities of dehydrogses in
Silkworm, Bombyx mori L(Hemavathkit al.,, 2002).
Dehydrogenase in carbohydrate metabolism in lapfdke
silkworm, Bombyx moriL. has been reported (Yasuhiro
Horie, 1967). Glutamate dehydrogenase is an enagtiee

in nitrogen and energy metabolism of tissues. Tdie of
GDH must be largely dependent on the type of nénog
metabolism.

I. MATERIAL AND METHODS
Polyvoltine pure breed of silkworrBombyx moriL of the
race Pure Mysore was used in the present study.
IAA treatment: The larvae were separated into three
groups and IAA was given to the silkworm larvaeclta
group consists of three replications each of 200ak for
each treatment.
Fresh mulberry leaves were dipped at least fortang in
Indole-3-acetic acid solution having a concentratiof
15ug/lit.
The treated leaves were shade dried and they fetieto
silkworm larvae on the first day of the third anoluifth
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instars, and daily during the fifth instar up todays.
Optimal conditions were maintained through outremaring
period. The control larvae were fed with mulbereaves
soaked in physiological saline.

The G-6-PDH (Lohr and Waller, 1965), LDH (Srikantha
and Krishna Murthy, 1955 as modified by Reddannd an
Govindappa, 1979), GDH (Lee and Lardy, 1965), ICDH
(Korenberg and Pricer, 1951), SDH (Nachlas et1&60)
and MDH (Nachlas et al., 1960) were assayed in the
silkgland of silkworm larvae.

[l RESULTS
The data presented in the table 1 and&atehe
changes in the G-6-PDH, LDH, GDH, ICDH, SDH and
MDH in the silkgland of silkworm larvae after trezgnt
with 1AA.
Glucose-6-phosphate dehydrogenase activity
The per cent increase in the glucose-6-phosphate
dehydrogenase activity of silk gland was 45.71 @astrol.
Lactate dehydrogenase activity
The per cent increase in the lactate dehydrogeaetsaty
of silk gland was 11.67 over control.
Glutamate dehydrogenase activity
The per cent increase in the glutamate dehydrogenas
activity of silk gland was 27.07 over control.
Iso-citrate dehydrogenase activity
The per cent increase in the iso-citrate dehydragen
activity of silk gland was 33.33 over control.
Succinate dehydrogenase activity
The per cent increase in the succinate dehydrogenas
activity of silk gland was 31.37 over control.
Malate dehydrogenase activity
The per cent increase in the malate dehydrogerabétya
of silk gland was 39.14 over control.

V. DISCUSSION
Glucose-6-phosphate dehydrogenase is a membereof th
hexose monophosphate (HMP) shunt or pentose phiespha
pathway. In addition to glycolysis, this pathway akso
involved in the oxidation of glucose.

The enzymes of HMP shunt including G-6-PDH are @mées

in extra mitochondrial soluble portion of the c&b-6-PDH
catalyses oxidation of glucoe-6-phosphate to
phosphoglucanolactone. G-6-PDH is known to occuwin
distinct types-one located in cytosol with NADP difieity
(Barkatet al, 1975) and the other located in microsomes
which utilizes either NADP or NAD (Shaltaat al., 1971).
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The stimulation of G-6-PDH activity by IAA in silgland
indicates the increased oxidation of glucose ragylin
higher levels of NADPH. As a result of increasectrgy
demand and elevated oxygen consumption, the animals
appear to resort to alternative means of energycsomay

be through HMP shunt (Ghogdt al, 1987 and Deet al,
1988).

Higher oxidation of glucose in the HMP shunt agdewiced
from increased G-6-PDH activity in the present gtud
suggests this as compensatory mechanism to maitftain
structural complexity, functional integrity and rabolic
centrality of the cells.

This pathway plays important role in the supply cof-
enzyme NADPH for lipogenesis and provision of ribés
phosphate for the formation of nucleotides, whiae a
necessary for germ cell differentiation.

Lactate dehydrogenase activity occurs at the texhstage

of glycolysis and oxidation of lactate or reductiarf
pyruvate depending upon the availability of co-eney
NAD (Harperet al., 1993).

The increase in NAD dependent LDH activity in thkx s
gland revealed the possibility of formation of pyiacid
from lactate. This clearly indicates the magnitedective
mobilization of pyruvate for further processing the
metabolic mill (Rajasekhar, 1993).

The activity levels of NAD-LDH, NADP-ICDH, FAD-SDH
were increased in the silk gland. after IAA treatmelhe
importance of NAD-LDH activity is an index of anabic
metabolism.

The activity level of glutamate dehydrogenase was
increased in silk gland.. GDH is an enzyme of great
importance in the intermediary metabolism of anéwoals.
GDH activity acts as a general marker of amino acid
oxidations in the tissues (Harper, 1985) and ati® an the
glutamine, glutamic acid, the dicarboxylic aciditsramide
glutamate.

The GDH is known to catalyze the interconversion of
glutamate andi-ketoglutarate and such as a link between
amino acid and carbohydrate metabolism. In otherdso
glutamate and GDH have a unique role in amino group
transfer. It is through, this enzyme that th&etoglutarate

is made available for the citric acid cycle, at Haene time
from ATP to release ammonia. The enhanced activity
GDH in silk gland indicates increased oxidation of
glutamate (Sailaja, 1999).

Iso citrate dehydrogenase is existing both in nhitoria
and cystoliths (Lehninger, 1978). It catalysesdbeversion
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of isocitrate tau-ketoglutarate. The NADP-ICDH activity is activity

increased in silk gland of IAA treated worms inding Glutamate 0.181+ +27.07 0.23+

increased mitochondrial oxidation. Whereas the 3 dehydrogenase| 0.013 ) 0.019
. . . P<0.001

ketoglutarate form may be utilized for amino tramake activity

functions or goes to the rescue of ammonia detmtifin
mechanism.

A marked increase in NADP-ICDH activity indicates
enhanced synthesis of energy (Singh and Yadav,)1988&
level of ICDH activity indicates the level of oxitian
prevailing in Kreb’s cycle.

Succinate dehydrogenase is a FAD dependent enzyme,
which facilitates the conversion of succinate tonéwate
(Fukuda et al, 1958). The importance of NAD-LDH
activity is an index of anaerobic metabolism andt thf
FAD-SDH and NADP-ICDH as aerobic metabolism.

The increase in SDH activity in silk gland is imshrony
with glycolytic pathway which indicates that TCAaby is

Table-2: Changes in the levels of iso citrate dizbgenase
(1 mol formazan formed/hr/mg protein), succinate
dehydrogenase (1 mol formazan formed/hr/mg protainl)
malate dehydrogenase (1 mol formazan formed/hr/mg
protein) in silkgland of control and experimentehA
treated) larvae during the 5th instar of silkworBgmbyx
mori L. Values are the mean of 6 individual obs&ores.
Mean + S.D; ‘+' and ‘-’ indicate per cent increar
decrease respectively over control. ‘P’ denotdse t
statistical significance

also elevated in tune with pyruvate production migifiAA
treatment perhaps this may be due to increasedggener

demands (Rajasekhar, 1993).
Malate dehydrogenase is the terminal enzyme in T@e
and involved in oxidation of malate to oxaloacetafOH

is NAD-dependent and exists in both mitochondrial an
cytosolic fractions of the cell. The NAD depend&mibH
activity is increased in silk gland. Similar enhament in

enzyme activates has been reported for metabolgness
such as malic enzyme (Murphy and Walker, 1974).

Table-1: Changes in the levels of Glucose-6-phospha
dehydrogenase (umol formazan formed/hr/mg protein)
lactate dehydrogenase (umol formazan formed/hr/mg
protein) and glutamate dehydrogenase (1 mol formaza
formed/hr/mg protein) in silkgland of control and
experimental (IAA treated) larvae during th®iBstar of
silkworm, Bombyx mori L. Values are the mean of 6
individual observations. Mean $.D; ‘+’ and ‘—’ indicate
per cent increase or decrease respectively ovetrcbrP’
denotes the statistical significance.

S.No Component Control Experime
ntal
Glucose-6- |, 535, 0.051+
1 phosphate 0.002 +45.71 0.004
dehydrogenase ' P<0.001 ’
activity
5 Lactate 0.197+ +11.67 0.22+
dehydrogenase 0.012 P<0.001 0.018
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SN Component Control Experime
o} ntal
Iso citrate 0.27+
1 dehydrogenase 0.02_2 +33.33 0.36+
L P<0.001 0.030
activity
Succinate 0.153+

2 | dehydrogenass 0.015 +31.37 0.20L*

L P<0.001 0.016
activity

. dehsﬂd"’:f;nase 0281+ | +39.14 | 0.391+

L 0.021 P<0.001 0.032
activity
REFERENCES

[1] Barkat, H., Dohm, G.L. and Penninston (1975).
Lipogenesis in the liver and adipose tissue of the
cardiomyopathic hamstetife. Sci.17: 1069.

[2] De, S., Ray, ALK. and Medda, A.K. (1988).
Demonstration of hepatic cytosolic malie  enzyme
activity as a thyroid hormone sensitive physiologic
parameter in a teleost, Heteropneustes fossilis.
(Bloch). Horm. Metab.Res. 20: 213-217.

[3] Fukuda, T., Kirimura, J., Matsuda, M. and Suzuki, T

(1958). In: Advances in protein chemistry, Academi
press, 13: pp.120.

Ghosh, R., De, S., Ghosh,N., Ray, A.K. and Medda,
A.K. (1987). Induction of  hepatic mitochondrial
glycerophosphate dehydrogenase by
triiodothyroxine in Singi fish (Heteropneustes fliss
bloch). Acta. Physiol.Hung. 70: 51

(4]

L-

Page | 1010



International Journal of Advanced Engineering, Management and Science (IJAEMS)

Infogain Publication (Infogainpublication.com)

[Vol-2, Issue-7, July- 2016]
ISSN : 2454-1311

[5] Gilmour, D. (1961). The biochemistry of insects
Academic Press, New York, pp. 60-130.

[6] Harper, H.A. (1985). In: Harper's Review of
biochemistry Eds. D.W. Martin, P.A. Mayes and
V.W. Rodwell. 18' ed. Lange medical publication,
Maruzen-Asia, Singapore.

[7] Harper, H.A., Rodwell, V.W. and Mayes, P.A. (1993).
In: Review of physiological chemisti31™ ed. Lange
medical publications, Los Altos, California.

[8] Hemavathi, B., Thyagaraju,K. and Bharathi, D.
(2002). Effect of Throxine on the activities of
Dehydrogenases in SilkwormBombyx mori L
Ind.J.Comp. Anim.Phisiol. 20: 59- 65.

[9] Horie, Y. (1967). Dehydrogenase in carbohydrate
metabolism in larvae of  silkworBombyx moilL. J.
Insect physiol. 13: 1163-1175.

[10]Korenberg, A. and Pricer, W.W. (1951).
J.Biol.Chem.As quoted by Rajasekhar, Ph.D. thesis,
S.V.University, Tirupati, India.

[11]Lee, Y.L. and Lardy, H.A. (1965)nfluence of thyroid
hormones on L- glycerophosphate dehydrogenase and
other dehydrogenases in various organs of. rat
J.Biol. Chem. 240: 1427-1432.

[12]Lehninger, A.L. (1978). Biochemistry Kalyani
Publishers, Ludhiana, New Delhi.

[13]Lohr, G.D. and Waller, H.D. (1965)n: Methods of
Enzymatic Analysi¢Ed. Bergmeyer H.U.) Academic
press, New York.

[L4]Male, K.B. and Storey, K.B. (1982urification and
properties of GDH from the cold hardy gall flyva,
Eurosta solidaginisinsect Biochem. 12: 507-514.

[15]Murphy, G. and Walker, D.G. (1974)Enzyme
synthesis in the regulation of hepatic malic emey
activity. Bioche. J. 144: 149-160.

[16]Nachlas, M.M., Margulius, S.P. and Seligman, A.M.
(1960). A colorimetric method for estimation of
succinate dehydrogenase activityBiol. Chem. 235:
499-501.

[17]Prezioso, G., Indiveri, C. and Banvino, V. (1985).

Kinetic characterization of L- glutamate
dehydrogenase isolated from Drosophila
Melanogaster larvaeComp. Biochem. Physiol. 80B:
pp.1-4.

[18] Rajasekhar, R. (1993)Studies on the temperature
induced modulations on the growth and reprodectiv
physiology of silkwornBombyx moriL. Ph.D. thesis,
S.V.University, Tirupati, India.

WWW.ijaems.com

[19]Reddanna, P. and Govindappa, S. (19F#ect of in
vitro muscular stimulations 1l.  Influence on hépa
carbohydrate metabolismlJ.Anim. Morphol. Physiol.
26: 156-161.

[20] Sailaja, K. (1999)Effect of cobalt chloride on growth
and cocoon crop production of silkworBombyx
mori L. Thesis submitted to S.P.Mahila
Visvavidyalayam, Tirupati.

[21] Shalton, J.B., Halver, J.E and Wein House S. (1971)
Glucose (hexose-6-phosphate) dehydrogenase in
liver of rainbow front F. Biol. Chem. 246: 4878.

[22]Venkatarami Reddy, K., Magadum, S.B., Remadevi,
O.K., Benchamin, K.V. and Datta, R.K. (1992).
Biochemical action of vertebrate hormones on tlie si
gland, fat body and gonads of silkwoBombyx mori
L. J. Reprod. Biol.Comp. Endocrinol. 4(2) : 82-88.

[23]Yasuhiro  Horie  (1967). Dehydrogenase in
carbohydrate metabolism in larvae of the silkworm,
Bombyx moriL. J.Insect Physiol. 1967, 13: 1163 to
1175.

[24] Srikanthan, T.N. and Krishnamurthy, G.R. (1955).
Tetrazolium test for dehydrogenasdsSci. Indust.
Res. 14: 206-207.

Page | 1011



