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ABSTRACT

his thesis concerns the characterization of biomolecules in rat
intra-uterine fluid with silk thread intra-uterine device (TUD),
Comparative study of pooled uterine fluid showed that, viscosity‘and ol
of IUD-bearing uterine fluid (IUD £fIuid) were not significantly different
from control fluid, although the fluid-volime increased about 4~fold,
Concentrations of total protein, inorganic phosphate and caleium were also

inereased to 7, 20 and 7-fold of those in control Fhuld e

Bioassay for contraceptive activity of uterine fluid was prerformed

by injecting 0,2 ml of testing fluid into the right uterine of a Day 4
pregnant, recipient rat, and the same amoun® of proper control fluid was
injected into the left uterine, and compered the number and growth of
embryos in both uteri on Day 15 of preghancy. By using this method it
was confirmed that freshly-transferred IUD fluid exerted contraceptive
activity by concerning about implentation of blastocyst and decreasing
the number of conceptus., Storage of IUD fluid at 4°C for 1 day.or at
-70°C for 1-8 weeks allowed implantation to occur but still resulted in

contraceptive action by inhibiting normal growth of embryos as evidenced




by the observation of the residual masses or resorvption sites., This

contraceptive activity was absolutely destroyed when IUD fluid was stored
o X " o y 4

at =70 C longer than 8 weeks or heated at 100 C longer than 10 minutes

although it can stand short heat treatment.

Addition of inorganic phosphate into control fluid until phosphate
concentration reached that found in IUD fluid resulted in contraceptive
activity as possessed by 4 C-stored IUD fluid. However with respect to
total protein concentration, the minirmm effective dose of contraceptive
activity required at least 30 ng protein in 0.2 ml uterine fluid to fluid

to inhibit growth of embryos,

Separation of IUD fluid by dialysis and column chromatography,
and assay for bilological activity of each fraction showed that Fsl, a
macromolecular fraction approximately 3 X l.O6 dalton or larger on Sepharose
4 B column, should be involved in contraceptive action, Treatment by
several specific enzymes and 0.25 N acetic acid befored elution on

Sepharose 4B column at pl 8 end 5 demonstrated that, at dI 5, most of Fsl

! - a 1

dissociated and the rest was likely destroyed by deoxyribonuclease and
lipase, Vhereby 0.25 N acetic acid readily destroyed F,1l completelv at
(o] 5 e

both rie

It is concluded from all these results that contraceptive effect
of IUD fluid should not reside in a simple or small molecule, but rather
in a complex form. Formation of this biological active complex should
require high concentration of inorganic phosphate, and to be functioning,
required a certain amount of protein, Part of the complex, which ensbles

contraceptive action via anti-implantation, is very labile and cannot be




2

2

stored even at low temperature tested so far, Iowever, the other moiety,
which exerts its contraceptive action on growth of foetus might be
several types of mecromolecules, namely DNA, triglycerides
and protein, which is likely containing aspartic

acid residue on the

outer part,
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