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The polyamines (putrescine, spermidine and spermine) are a group of small basic molecules distributed

universally in all the living organisms including animals, plants and viruses1. Two polyamine

derivatives, putreanine and spermic acid, probably metabolites of sperniidine and spermine

respectively, have also been isolated from nammalian nervous system. 2 It was not until 1968 that the

enzymology of polyamines in nammalian tissues began to be unrevealed. The enzymes needed for the

synthesis of polyamines are: (1) Ornithine decarboxylase -catalysing the decarboxylation of L-ornithine

to yield putrescine (2) S-adenosyl methionine decarboxylase - forming decarboxylated adenosyhne-

thionine from adenosylmethionine. (3)Spermidine synthetase - which transfers the polymine group

from decarboxylated adenosylmethionine to putrescine to yield spernildine, methyl thioa-denosines are

formed as other reaction products. (4) spermine synthetase - catalyses the formation of spermine; the

reaction is analogous to that of spermidine synthetase (Figure -1).



Relatively little is known about the catabolism and excretion of polyamines in animals tissues. It has

been reported that about 40% of polyamines in the rat which are eliminated, are excreted in the urine as

or acetylated derivatives and about 60% are catabolised by the oxidases. 3 The enzymes involved in the

specific biosynthetic steps of polyamine production have been purified and characterised from a variety

of animal sources. All of these appear to be soluble cytosol enzymes and their general properties are

relatively well- documented. Ornithine decarboxylase (ODC) provides the biosynthetic route giving

rise to putrescine in a reaction that maybe rate-limiting for polyamine synthesis. Polyamines and ODC

activity is normally very low in quiscent tissues, but is significantly higher in rapidly proliferating cells.



A large number of stimuli4 cause a rapid increase (100 to 200 fold) in the level of ODC activity, both in

vivo and in cultured mammalian cells. Some of the most effective stimuli are malignant growth, high

amino- acid intake, embryonic development, renal hypertrophy, cardiac enlargement, liver regeneration

after hepatectomy, virus infection, thiocetamide administration, epidermal growth factor, exposure to

cold and other stresses and administration of various hormones. The exact mechanism of control of

ODC is not fully known but results from various studies5 suggest that induction of ODC in many

tissues involves cyclic AMP and guanine nucleotides and its inhibition, the antizyme.

HORMONAL CONTROL OF POLYAMINES

Most attention has focussed on the role of polyamines in normal growth and differentiation, though

some studies have proposed that they may mediate the responses to hormonal stimuli in peripheral

target organs.

Luteinising Hormones-releasing hormone

In recent studies6,7, luteinising hormones-releasing hormone (LHRH) analogue has been reported to

reduce oestrogen-induced ODC activity in renal and uterine tissues. Whereas, no change in pituitary

ODC activity was found after an injection of LHRH in ovariectomised rats. 8 Very recently, LHRH has

been postulated to induce activity of the enzyme in vitro9 contributing for preovulatory surge.

Corticotrophin Releasing Hormone

It has been shown10 that stimulation of pituitary gland with corticotrophin releasing activity causes an

increase in the polyamine content of the tissue and that putrescine can stimulate the release of

adrenocorticotrophic hormone. 11

Growth Hormone

A rapid decrease in the concentration of hepatic spermidine was observed after hypophysectomyofthe

rat12 suggesting that the metabolism of mammalian polyamines might be controlled by growth

hormone. The content of liver spermidine was restored to the normal levels by treatment with growth

hormone possibly due to stimulation of ODC activity. The dramatic stimulation of ODC activity in

liver, kidney and heart by growth hormone, either in normal or in hypophysectomised rats, has been

confirmed. 13

Thyroid Stimulating Hormone

A preferential role for spermidine in stimulation of thyroid hormone output from thyroid gland in the

guinea pig has been reported. 14 The biochemical event mediated by thyroid stimulating hormone in

thyroidal follicular cells is the induction of ODC activity. Furthermore, thyroxine itself has been

reported to stimulate ODC activity in the rat.

Adrenocorticotrophic Hormone

Adrino-corticotrophie hormone (ACTH) has been found to cause an early stimulation of ODC activity

in the adrenal cortex of hypophysectomised rats. The stimulation of ODC by ACTH is preceded by an

increase in cyclic AMP suggesting a quantitative relationship between cyclic AMP and ODC activity in

the adrenal gland. 15 Recently, it has been suggested that polyamines mayfunction as intracellular

messengers for some of the ACTH effects in bovine adrenocortical cells. 16

Follicle Stimulating Hormone

There have been a few studies showing involvement of polyamines in follicle stimulating hormone

(FSH) secretion from pituitaries in the rat. A decrease of in vivo release of pituitary FSH in intact and is

castrated, testosterone-treated rats in response to an injection of naturally occurring polyamine

(especially putrescine) isolated from porcine hypothalamus was observed. 17 Whereas, spermidine has



been reported to enhance FSH release from pituitaries incubated in vitro. It has been demonstrated that

FSH stimulates ODC activity in the ovary and testes. 18 Recently, it has been suggested that the

polyamines (especially spermine) biosynthetic pathways of rat Sertoli cells appears to be regulated by

FSH.

Luteinising Hormone

In mammalian species, luteinising hormone (LH) has been shown to be a potent activator of ovarian

ODC activity In vivo and in vitro19. The activity of ovarian ODC can also be stimulated by human

chorionic gonadotrophin in immature rats. In the laying hen, it has been found that bovine LH can

stimulate ODC activity in granulosa cells in vito20 Very recently21 putrescine has been reported to play

a permissive role inthe generation of prevulatory surge of LH and the subsequent ovulation.

Prolactin

Prolactin has been shown to stimulate ODC activity in adrenal gland, thymus and mammary tumors. 22

However, experiments of Persson and others8 led them to conclude that an increase in polyamine

biosynthesis in the anterior pituitary gland is not related to the secretion of prolactin as administration

of throtrophin-releasing hormone (which causes prolactin release) failed to stimulate pituitary ODC

activity in rats.

Ovarian Steroids

Injection of oestrogens into immature rats resulted in a marked increase in ODC activity of uterine

homogenates. Progesterone has also been reported to stimulate the activity of ODC in the chick

oviducts. Moreover, this steroid has also been shown to increase ODC activity and subsequent

polyamine concentration in the guinea pig uterus and in rat kidney cells. 23 Recently, it has been

suggested that oestradiol and progesterone act synergistically to enhance ODC activity andputrescine

concentration in the anterior pituitary gland which, in turn, leads the culmination of preovulatory surge

and subsequent ovulation. 24-26.These studies suggest that ODC activity and polyamines can be altered

in target organs exposed to specific hormone in vitro and in vivo. If the role of polyamines is

established as a second or third messenger for hormonal action at cellular level, the venue of

mechanistic endocrinology would change. Furthermore, the possibility of the role of putrescine to

induce fertility in an ovulatory condition due to lack of LH surge cannot be ruled out in future.
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