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Abstract:

The economic importance of silkworm has moved biologists to explore various intricate

mechanisms of the action of vertebrate hormones. The dietary administration of several vertebrate hor-
mones and prostaglandins enhanced both developmental and metabolic processes of silkworm, Bombyx
mori .. The main objective of sericulture research is to apply the results to achieve superior quality silk
and greater outputs to apply lab findings to achieve desirable ecenomic results.
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INTRODUCTION

The presence of vertebrate hormone like
compounds in insects and crustaceans had
been reported (De loof; 1987 and Lafont,
1970 D). Vertebrate hormones stimulate
growth, lipid metabolism, sugar uptake and
cellular utilization in insects and other inverte-
brates ( Kramer, 1983 and Magadum and
Hooli> 1988 . Effect of some vertebrate hor-
mones on lipid mobilization of fat body was
reported ( Bhaktan and Gilbert, 1968). It is
well known that vertebrate hormones acceler-
ate vitellogenesis in insects which is due to In-
creased function of topocytes in the germani-
um ( Landa, 1970 ). Hormones had been
known to participate actively in reproduction
and other physiological activities of silkworm.
Bombyx mori 1. (Pushpa Rani and Bharathi,
1998).

APPLICATION OF VERTEBRATE HOR-
MONES AND PROSTAGLANDINS ON CO-
COON PRODUCTION, SILK QUALITY
AND METABOLIC PROCESSES

1. Vertebrate pituitary extract

Effects of vertebrate pituitary extract on

Bombyx mori 1., Vertebrate homones, Prostaglanding

CLC number:

growth of larvae and biochemical composition
of silk gland of studied
(Bhaskar et al. > 1983a). Significant increase
in growth rate of larva, increase in cocoon
production and silk output, shortened larval
duration and advance in eclosion period, were
observed when larvae were exposed to rat ver-
tebrate pituitary extract.

Pituitary treatment enhanced the organic
constituents in the body and haemolymph of
silkworm larva. The increase in biochemical
constituents correlated with the increase in
body weight, structural and dynamic levels of
organization of silk gland, and with accelerat-
ed silk output (Bharathi et al., 1986). The
effect of vertebrate pituitary extract on nitro-
gen turnover in faecal matter of silkworm was

reported (Bharathi, 1995).

2. Prolactin

silkworm was

The growth rate of silkworm larva was
enhanced significantly when it was treated
with prolactin (Bhaskar et al. » 1983b). Pro-
lactin was used to improve the organic con-
stituents of silkworm, Bombyx mori L.
(Bharathi et al.,» 1984 ). Typical application
of prolactin on different tissues of silkworm
was reported (Reddy et al. »1992). Effect of

prolactin on economic characters of Bombyx
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mori was studied (Bhaskar et al. , 1983b).

Prolactin has growth hormone like influ-
ence ( Thomas et al. > 1976), and accelerates
biosynthetic activities ( Grayhack Lobowitz,
1967). Prolactin mediated activation of syn-
thetic activities at the cellular level lead to ac-
cumulation of structural and soluble protein
components that form the structural units for
the growth of the larva. The effect of pro-
lactin on the pattern of nitrogenous end prod-
ucts of silkworm was studied ( Bharathi et
al.» 1993). The prolactin, induces active
turnover of larva free amino acids with in-
creased nitrogen balance, the condition which
highly favors the growth of the larva.

3. Thyroxine

Vertebrate thyroid hormone treatment
brings about various physiological changes in
insects in general ( Bhaktan and Gilbert,
1968) . There are reports on the effect of thy-
roxine on growth, quantitative characters and
on the organic constituents of silkworm (Ma-
jumdar and Medda, 1975; Chaudhuri and
Medda, 1986; Magadum and Hooli>» 1988;
Thyagaraja et al., 1991; Chaudhuri et al. ,
1992; Zhang et al., 1992; Pushpa Rani et

Thyroxine improved economic characters
of silkworm (Pushpa et al.,» 1998). An in-
creased level of oxygen uptake and consump-
tion occurred in invertebrates when treated
with thyroid extracts ( Ashbel, 1935). Thy-
roxine regulates the basal metabolic rate, thus
accelerating growth and development (Srini-
vasan et al. » 1955; Bhaktan et al. » 1968).

The in vivo distribution and metabolism of
thyroxine in various tissues of insects was
studied (¢ Majumdar et al.» 1975). Thyrox-
ine induced various physiological changes in
insects ( Karlson et al., 1963). Stimulating
effect of thyroxine on various physiological
parameters including enhancement of proteins
DNA and lipid contents of silkworm (Hoch.
1962; Ghosh et al., 1969; Singh, 1972;
Medda et al., 1980; Chaudhuri et al.,
1985).

4. Insulin

The effect of insulin on silk gland, fat
body and gonads of silkworm was studied
(Reddy et al., 1992). Insulin accelerates

growth and cocoon production, and enhances
quality of silk which are practical advantages
in sericulture. The increase in biochemical
constituents of silk gland, fat body and go-
nads were correlated with the growth and
quantitative characters of silkworm. Insulin
regulates the basal metabolic rate, and can ac-
celerate improvement of the economic charac-
ters of silkworm.

5. Pregnant mare serum gonadotropin (PMSG)

Our previous results and those of Ra-
jasekhar (1993) and Pushpa Rani and Bahrati
(1998 ) showed improvement in economic.
Administration of PMSG significantly im-
proved the commercial characters of silkworm
Bombyx mor: L.

6. Testosterone proprionate:

Administration of testosterone proprionate
improved the economic characters and bio-
chemical constituents of silk gland, fat body
and gonads (Reddy et al. > 1992). Magadum
and Magadum (1993) studied the effect of
testosterone proprionate on the economic
traits of silkworm, Bombyx mori L. Testos-
terone played an important role in stimulating
growth, cocoon production and post — cocoon
characters of silkworm. The increase in or-
ganic constituents of tissues can be utilized as
energy sources for the function of these tis-
sues. The silk gland is the organ responsible
for the biosynthesis and secretion of proteins.
Testosterone played an important role in
biosynthesis of proteins that form the struc-
tural units for the growth of the larva. Active
accumulation of proteins, carbohydrates and
lipids in the silk gland can increase its weight

(Reddy et al.»1992).
7. Prostaglandin I,

Prostaglandins are powerful, hormone
like molecules produced in most mammalian
tissues; and are arachidonic acid derivatives,
Which are of two types: (1)E-series; (2) F-
series of prostaglandins. Prostaglandins with
particular reference to PGF,,» had been
known to participate actively in reproduction,
digestion and other physiological activities of
vertebrates ( Pharris et al. » 1969; Mc Kee et
al.» 2000). Hence it will be worthwhile to
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understand the possible role of PGEF,, on the
growth and reproduction of silkworm.

The effect of PGF,, on excretory pattern
and, organic constituents of haemolymph and
silk gland was reported. The increase in or-
ganic constituents was correlated with the ob-
served increase in body weight and silk out-
put. The effects of administration of PGF,, on
silk quality, biosynthesis of silk proteins, car-
bohydrate metabolism of gonads and lipid pro-
files of silk gland were reported ( Bharathi,
1993a;1993b; Bharathi et al. » 1996).

Their results suggested that PGF,, in-
duced active turnover of silk gland protein
molecules with increased nitrogen balance in
the form of amino acids which are highly fa-
vorable for the the silkworm’ s growth and
silk production. The increase in the organic
composition of the gonads revealed that accu-
mulation of carbohydrates denotes higher ex-
tent of utility of these energy sources for the
function of gonads. The increase in lipid pro-
files suggested increase in silk gland biosyn-
thetic activities which might reflect active
spinning of silkworm larva.

CONCLUSIONS

Application of vertebrate hormones and
prostaglandin F,, have stimulatory effect on
cocoon production and silk quality which is of
much economic importance in the reeling in-
dustry. However, its efficacy and final suit-
ability is to be tested and research towards
this direction is highly focused on apply lab
findings to achieve desired acmomic goals.
Various hormones such as vertebrate pituitary
extract,  prolactin,  thyroxine,  insulin,
PMSG: testosterone and prostaglandin F,, are
known to participate actively in growth, re-
production, cocoon production, silk quality
and other physiological activities of silkworm>
Bombyx mori L.

The ambition of the authors is to improve
the economic characters of silkworm through
substances which are easy to handle and with-
in the reach of common sericulturist. The e-
conomic importance of silkworms motivated
biologists to explore various intricate mecha-
nisms of the action of vertebrate hormones.

Effect of hormones and prostaglandin F,, have
significant effects on the development of the
silk industry in terms of productivity and
quality right from the cocoon production to
the processing of silk.

This review work on vertebrate hormones
and prostaglandin F,, was aimed at collating
background information on silkworm growth,
cocoon productions silk quality and reproduc-
tion, for possible application to the improve-
ment of silk industry, and has research and
development importance.

References

Ashbel, R.,1935. Action of thyroid extract on the respi-
ration of tissues of invertebrates. Nature. 35:343.

Bhaktan, M. C., Gilbert; L. I., 1968. Effect of some
vertebrate hormones on lipid mobilization in the in-
sect fat body. Gen. Comp. Endocrinol. 11: 186 —
197.

Bharathi, D., Bhaskar, M., Reddanna, P. and Govin-
dappa, S.,1984. An attempt to improve organic con-
stituents in the body of silkworm, Bombyx mori L.
Sericologia . 24: 473 —479.

Bharathi, D., Bhaskar, M., Reddanna, P., Govindap-
pas S.,1986. Effect of vertebrate pituitary extract
administration on organic constituents of silkworm,
Bombyx mori .. Ind.J.Comp. Anim . Physiol . 4:
9—-12.

Bharathi, D., 1993a. Effect of prostaglandin F2aon the
excretory pattern of silkworm larvae, Bombyx mori
L. J.Seric. 1: 56 —58.

Bharathi, D. 1993b. Effect of PGF2aon the organic con-
stituents of haemolymph of silkworm larvae, Bom-
byx mori L. J. Seric. 1: 225 —228.

Bharathi,> D. ; Govindappa, S.,1993. Pattern ol nitroge-
nous end products of silkworm larvae, Bombyx mori
L. on exposure to prolactin. J. Seric. 1: 9 —13.

Bharathi, D., 1995. Effect of vertebrate pituitary extract
on the nitrogen turnover in the faecal matter of
Bombyx mori Li. J. Seric. 3:71 —74.

Bharathi, D. > Padmasri> T., 1996. Organic composition
of silk gland of silkworm larvae, Bombyx mori L.
on exposure to prostaglandin Fo,. Enwvt. Ecol. 14:
351 —353.

Bhaskar, M. > Bharathi> D. » Reddanna, P., Govindappa,
S.» 1983a. Growth and biochemical composition of
silk gland of Bombyx mori 1. on exposure to pitu-
itary extract. Proc. Natl. Sem. Silk Res. Develop,
Mysore. 1:28 — 32.

Bhaskar, M. , Bharathi, D. » Reddanna, ., Govindappa>
S., 1983b. Pattern of growth of silkworm larvae,
Bombyx mori L. on exposure to prolactin. Ind. J.
Seric. 21 —22: 33 —35

Chaudhuri, A. Medda, A. K., 1985. Growth stimulating
effect of thyroxine on female and male silkworms
Bombyx mori L. Ind. J. Physiol. & Allied Sci.
36:62.



Growths silk quality and metabclic activities of Bombyx mori L

347

Chaudhuri; A. >, Medda, A. K., 1986. Changes in protein
and nucleic acid content of gonads of silkworms
Bombyx mori at different developmental stages aflter
thyroxine treatment. Proc. Natl. Acad. Sci. > 56:
301 — 306.

Chaudhuri, A. > Medda, A. K., 1992. Thyroxine induced
alterations in glycogen content of fat body of female
silkworm, Bombyx mori ( Race-Nistari) during lar-
val, pupal and adult stages development. Annals of
Entomol . 18: 17 —21.

De Loof; A.,1987. Mini review: The impact of vertebrate
type steroid and peptide-like substance in insects.
Entomol . Exp. App.,45: 105 —113.

Grayhack, J. J.» Lobowitz, J. M., 1967. Effects of pro-
lactin on citric acid of lateral lobe of prostate of
Sprague Dawley rat. Invert. Urole. 5:87 — 94

Ghoshs R. s Medda> A. K., 1969. Effect of thyroxine and
thiourea on glycogen neutral lipid and protein content
in liver of tadpoles. Endocrinol . »55:218 —219.

Hoch, F. L., 1962. Biochemical actions of thyroid hor-
mones. Physiol . Rev. ,42: 605 —673.

Karlson, P. ; Schulyenders, M. ;1963. The action of thy-
roxine on oxidative phosphorylation in insect mito-
chondria. Gen . Comp. Endocrinol .3: 111 —119.

Kramer, K. J.,1983. Vertebrate hormones in insects. In:
Comparative Insect Physiology, Biochemistry and
Pharmacology, Ed. by Kerkut and Gilbert, L. L.,
Pergamon Press, New York, p. 511 — 535.

Lafont, R., 1970. Mini Review: Reverse Endocrinology
or ~ Hormones’ seeking functions. Insect Biochem -
istry. »21: 696 — 721.

Landa, V., 1970. Effects of some chemosterilants on the
reproductive organs of insects. Colloques . Inst . Cent .
Natl . Scient . > 189: 411 —424.

Magadum, S. B. , Hooli> M. A.; 1988. Effect of thyroxine
on the polyvoltine silkworm, the Pure Mysore breed
of Bombyx mori L., Envt.Ecol.6: 863 — 868.

Magadum, V. B., Magadum, S. B., 1993. Effect of
testosterone proprionate on the economic traits of
silkworm, Bombyx mori L. Korean J. Sci. 35: 69
—=72.

Majumdar; A. C., Medda A. K., 1975. Studies on the
thyroxine and vitamin B12 induced changes in the life
cycle of Bombyax mori. Ind. J. Physiol . & Allied
Sci.»29:1—13.

McKee; T., McKee, R.; 2000. Biochemistry: An Intro-

duction(Second edition). McGraw Hill. Co. Inc. > p.
220 —221.

Medda, A. K., Ray, A. K., Majumdar, A. C., Dey, C.
D.»1980. Thyroid Research Vl[. Proc. 8" Internatl.
Thyroid Congress. Austr. Acad. Sci. Canberra, Aus-
tralia.

Pharris, B. B. , Wyngarden, 1969. The eflect of PGF,, on
the progestogen content of ovaries from pseudo preg-
nant rats. Proc. Soc. Exp. Biol. Med . > 134: 92 —
94.

Pushpa Rani, P., Bharathi, D. , 1998. Effects of two ver-
tebrate hormones on biology of silkworm, Bombyx
mori L., Philippine J . Sci.127:213 — 220.

Pushpa Rani, P. > Bharathi, D., 1999. Organic composi-
tion of silk gland, testes and ovaries of silkworm,
Bombyx mori L. on exposure to thyroxine. Enwvt.
Ecol . >17:552 —556.

Rajasekhar; R. , 1993. Studies on the temperature induced
modulations on the growth and reproductive physiol-
ogy of silkworm, Bombyx mori. Ph. D. Thesis, S.
V. Univ. Tirupathi> Andhra Pradesh, India.

Srinivasan, V. > Moudgal, N. R., Sarma, P. S.,1955. In-
fluence of thyroxine and thyroglobulin on rice moth
larvae. Science . 122: 644 — 645.

Singh, R. A.» 1972. Effect of D. thyroxine and nicotinic
acid on cholesterol metabolism of laying hens. Ind .
J.Anim . Sci.,42:433 —436.

Thomas J. A.» Keenan, E. J., 1976. Prolactin influences
upon androgen action in male accessory sex organs.
In: Advances in sex hormones research, Ed. by
Singhal R. L., Thomas,J. A., Baltimore, Urban and
Schwartzenberg. p. 425 — 470.

Thyagaraja, B. S. s Kelly, T. J. » Masler, E. P. » Borkovec,
A.B.,1991. Thyroxine induced haemolymph protein
and ecdysteroid increase in the silkworm, Bombyx
mori . Effect on larval growth and silk production. J.
Insect Physiol »3:153 —160.

Reddy, K., Magadum, S. B., Rema Devi, O. K., Ben-
chamin, K. V., Datta, R.K.,1992. Biochemical ac-
tion of vertebrate hormones on the silk gland, fat
body and gonads of silkworm, Bombyx mori. J . Re-
prod . Biol . Comp . Endocrinol . 4: 82 — 88.

Zhang Jian. > Hua Gang, Shen Weida, 1992. The effect of
thyroid hormone on several quantitative characters of
silkworms,

23:30 —32.

Bombyx mori. Bull. Sericult. China.





