CHAPTER T

INTRODUCTION

Various hypotheses have beeu presented to explain dhe mechanisn
of action of the intra~uterine device (1UD), namely.it causes; a) local
release of the antifertility’substance (L, 25,°3), b) inflammation of the
endometriun (4), and” c)ethe rapid| transport of the ovum through the fallo-
plan tube (5). Houevery the mechanism of the antifertility effect of an

IUD is not yet properly understooed,

IUD and the release of antifertility substances

Therc are uwany reports on biochemical changes caused by the presence
of an IUD in the uterus. In‘rats, the uterine anastomosis induced the
hilateral effect ofvam TUD (6), This finding suggested that the presence
of an IUD in one horn led to liberation of a substance or substances which
passed to the control mberine horn through the anastorosis and prevented
implantation in| that/horn. | Battal and Chaudhury (1)gand Yaovapolkul (3)
further demonstrated that this ‘antifertility substancef{g) present in
the intraluminal fludd@ | in Tabsiuith an IUDI could be tmansferred to the
control pregnant rats and inhibit implantation when injected on day 4 of
pregnancy,., These results strongly supported that there should be some
aﬂtifertility substances increasing in the TUD fluid which exerted the

antifertility effect in that uterine horn or in the transferce horn.

In vomen fitted with Lippes loop, there was a marked increase in



total protein (about 4~f0ld) and non protein nitrogen levels (about 2-fold)
of the uterine fluid (7). In the rats, an IUD caused a similar increase
of the total protein (3) of the uterine fluid, Greenvald (4) suggested
that lysis of leukocytes or brealdovn products of leukocytes, which were
found to increase in IUD-bearing horn @and was essential to anti-implanta-
tion effect of the device may contribule to the elevation in protein
content associated with anTUD, In addition, Yaovapolkul (3) reported

that the storage of I¥D fiuid at 270°¢c longer than 8 weeks or heated at
100°¢ longer than lO#mingabsolutely destroyed the contraceptive activity

of the IUD fluid, Seperation of IUP fluid by dialysis and Sepharose 4B
column chromatogrephyy and assay for biologicel activity of each fraction
showed that FS 1, a macromclecular fraction of approximately 3 x 106 dalton

or larger could involve in Gontraception (3).

In additiony to the increase of macromelecules such as DMA, RNA (8),
rotein (3) and seweral enzymes (9, 10), the presence of gn IUD in the
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rot uterus vas associated with the Increase in uiany aminc acids (11), Pi

and Ca—+ (3). _Among thége increasing'micromolecules, Pi showed a marlked
increase of 20-fold %o that in-contrél fluid (3).' Moreover, Yaovapolkul

(3) demonstrated that addition of P into"the .control Flvid vntil the Pi
concentration reached that*found “in TUD fluid resulted 'in"nild antifertility
effect by allowing implantation to occur but inhibited the normal grouth

of the fetuses on dey 4 of pregnancy (3). ALl these results lead to a
hypothesls that the antifertility effect of an IUD and IUD fluid should be
meciated by a complex, and this biological active complex requires high
concentration of Pi to be functioning, cnd requires, also, a certain

extensive amount of protein,
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To test this hypothesis, the antifertility effect of Pi’ zlone or
mixing writh normal «:1trol fluid or physiological saline, uere studied
under verious conditions, The distribution of Pi after injection into the

. . . . . . 32 .
rat uterus in vivo was also investigated by using ‘“PuPi, Sesides, the

5 and the uteriie fluid compo-

. 2 , .
nent(s) vas performed on o 11 using 3 PmPi as the radio-
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