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CHAPTER IV

3

DISCUSSTON

Recently the change in biochemical conposition of the TUD fluid
have been studied extensively in rats. Foovepolkul (3) 2nd Janteraniyom
(8) reported the significant incrcase of pro“ein in the IUD fluid., In
this investigation, we ad¥so found that there was a signilicant increase

of the total protecin im the TUD/ fluid of aboub 4 fold of that found in

control Ffluid (Table 1). Mazn, et al (7) sugiestcd that the increcse

in vascular permiability of the endometriung und secondly the protel

level might be gonerated from the lysis of cclls such zc the polymorphonu-
clear leukocyte and the denuded surface eplthliol. elemcnts. The Jirst
possibility was supported by the report that the Uterinc flwid of the rats
fitted with IUD shotred the presence of a protein having the same electro-
phoretic wobilitytas gutologous sermecdbumin A(19) o The szcond possibility
required the préscnce of lysozomal cnzywes {or cells lysis or saie specific
proteasy”foptHs éieavage of csurfide) proteing [fron rtheepithelial lining.
Hovever, §o far therc was no evidence about the increese of these enzymes
in the IUD fluid, Jantaraniyom (8) showed by the camparisioﬁ of the
protein patterns in polyacrylanide or 6 cyanogun gels ol the IUD and
control fiuid that they were differcnt both qualitatively ond quanti%atively,
and the IUD contained a specific protein cherscteristic to the fluid but

lack a mihor protein normally found in the control fluid, but thers was
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no cvidence for the de novo synthesis of that TUD-specific protein, In
this study our 3DS-zel electrovhoresis experiuent showed that there was
an obvious incroasc in Péuprotcin in the IUD fluid, vhich was however

might not be an IUD-specfic protein because P, was also present in the
4

control fluid in snaller quentity. P/ was suspected to be the protein

7

involved in the noncovalent binding withethe inorganic phosphate (Pi)to
Torny a 3'd}“--labelled coaplex obgerved on the Sephodex G-25 colwin (Fig. 10

¢, d, e and ),

The narkedly“incrcage  of Pi in the IUD fluid previously reported
by Yaovanolkul (3) wag confirmed in this study (¥2ble 1). The cause of
this increose in Pi may be dued Ho several sourecs such ass it nid
the by product oi nany ehcepy-cuguiring roaetions vhich break dowm ATP to
ADP and Pi’ or by incroasingladenyl cyelopsce activity wvhich reosulting in
the increase of civiP and PPi, vhich was subs.quéntly broken down to Pi’
or by thc lcalking ofibleed Pi P Hbo—tho—+Ub=bearing horn vio alteration of
vascular pericability of the vadomctriwm, Tiac Sccoud possibility was
supported by Sim (10) wno reported that theic was an incrcase of adenyl

cyclase activibyl eid eA® concentration in the IUD fluid of the rat. Th

©

very high concentration Of.Pi in the normal rat plasma is 10+ 1 ng/ml
plasaa (20) &also| allowef [the third possibility, which had becn denonstrated
by Korry ¢t 2l (19) to cncounter for the incrcasc of protein in the IUD

fluid,

M though therc wore several other molecules reported to be increased

[

n the presence of an IUD (3, 11, 21, 22), our intcrest was focused on Pi
and protuin bcecausc Yoovapolkul (3) shoved thet addition of P, into control

fluid until the phosphate concentration rcached that found in IUD fluid

o
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caused the antifertility cffcet on day 4 of pregmancy. In order to pr-ve
whcether incrcasing Pi had any interaction with the protein in the uﬁcrine
fluid, 32P-Pi solely or previously incubated with the uterine fluid at
various times and temperaturcs woere scparated on Sephadex G-25 column.
Our investigation showed that 32P—Pi speeifically bound to some macro=
molecular components with -M.W. about 5,000 dalton presecnt in both con-
trol and IUD fluid, b;t gi@ not bind to BSA (Fig. 10 a, b, c, d, e and

f, Fig. 11b). " Walser (23)81s0 reported that therc was a binding between,
plasma Pi and the plasma protcin. |

The results from th¢ chasing experiment (Fig. 122 and b) and

- -

_ the 3DS=gel electrophoresis of the ~"P=labelled fractions (Fig. 132, b,

c and d) indicated that the binding betwcen 32

P--Pi and this protein
wag not occurred through phosphoryiation or covalcent linkage. The resise
tance of this binding,to hcating at 100°C for 10 min suggestced that the

protein involved in the binding was quite thermostable.

, Our study on the.antifertility effect of various concentra-—
tions of Pi in pregnant rats showed that Pi exerted the most drastic
effect on the day of implantation (day 5 of pregnancy) as, shown in

Figs. 3, 4%and/H. Dubin (24), who used pregnant Spragué Dawley rats,
which was a different strain used in this study, as a model illustrated
that direct application of merely normal saline (0.1 ml) on day 4, 5, 6
or T of pregnancy decreased the fetal viability. Injection oa day 6

of pregnancy was the most critical, and the volume not grecater than 0.1

ml was rccommended in this strain. In our case, substituting control

fluid by injection into the left uterus with normal saline (Fig. 5)resulted in
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milder entifertiliiy effcct of Pi (Fig. 4). These results implicd tha

the antifertility cficet of Pi requircd the presence of some coaponents

in the control wierine fluid, to forn o blologically aciive coaplex that
mediat. the coapletc contraception, This postulation was supported by the
result shown in Tig. 6 that ceplacement of Pi injection on dey 5 with the
seme velume o normat saline or control fdwic allowed the implantation and
developicint of normal fetusss to occur and the antifertility cffect of Pi
injected into the rightetitemis’ of day 5 pregnant rats was most intensified

vhen premixed vith comnfroliutcrine fluid,

Loyle and rlargolis (14) rénckied that en LUD cxerted a contracen-
tive offect wnilaterally only in the utesrus iascrted that IUD, In the
prosent study, wvhen {red Po wag injected 1ndo the right uterus, the
transierred antifervilicy effect w.s observed also in tho left uvterus
(Fig. 4 and 5). It wos suggcsted that inscriion of IUD cavsced an increose
of Pi and protein which formied a complex woleculé immediatcly and therefore
could not diffuse into the other uterus, but free Pi injocted igto the
right utzrus covld wmigrate. to the leftiatcrus and then bound with the
compon.iit in thot left uterus. [In the cascithetl contirol fluid was injected

into the lcft utcrus, the complelr can be feamned thus meliated the sntifer-

tility efflect 'of Pi in! bothlubteri ™ This postuletion was supported in the

. , 32 s . . . ,
expceriment that )”PnPi was injected in vivo into the right uterus of day

~
5 pregiuent rats and the radiocctive 32P vas detccted in cvery frection of
both uteri, especilally in the wuscular tissue of both uteri wvithin 10

after injcchion. The radicactive 32P4Pi was c¢ven retained therc at a

constant level up to 4 days after injection (Fig. 7, 8 and 9).
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The possible cxplanation exist for the antilertility effect of IUD
which takcs into account 2ll the observaticons in lhis study is shatinsertion
of an IUD 21 the rat uterus ceused the increasing of Pi and accunulation
of gome proteins ir that vterud. The increascd Pi should hind specificly
to some proteins and forn o conplex walchiwes taken up and retained by the

muscular tiss ‘e, s

Doyle and ilargolis (25) snggested that an IUD in the mouse inhibi-
ted laplantoation by alteration the tubal transport of ova. This tubal
transport aight be occuzred by abnorimal wotility of the ulerine nuscle (26).
Our investigation sugzested that the ecomplex botween Pi cnd protein in IUD
fluid mipht excrted its amtifertiiity eficct on Jhe musculer countraction

of the rat uterus.

Since vhe hydrolysis-of ATP is known to be the source of imuediate
chemical energy in musclo {27) e This ALP will bind to the myosin head and
then is hydrolysed by Hiyosin ATPase to ADP and Pi which bound to myosin
and forming an “ectivated complex™ readily bound to actin nolecule, The
coutbinotion of the |activated | mrosin with actin is beleived to promote the
£elease of ADP ord Pi and a conformational change gf the myosin cross-bridge
which puvlls the boundsthin filament ofl actin loward the'conter of sarcomcre
and cause conitraction, This phenonena is known as the gliding filaament
model of wuscle contraction (28). In 1941, Lynen end Johnson independently
suggested that Pi nay bo a key substance in controlling the rate of

glycolysis which iIs the pathway gencrating ATP to muscle contraction. P,

|~de

5 a veactant in the cmversion of glyceraldchyde-3-phosphate to 1,3-diphos-

paoglyceric acid. fence, it is suggested that Pi concentration that
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increased in the IUD fluid might or might not accerslate ATP forming by
glycolysis aund increascd the muscular contraction in a high maraer.

Ca'' is another regulator in muscular contraction, ATP bound to
myosin head would aot split unless Ca++ was provided at a concentration
in excess of 10“7 M. At taois concentration, Ga++ will bind to troponin
end causes troupomyosin to.move deep infto~the groove cn the thin filament,
allowing actin and myosiasto intercct and preducing cuscular contraction
(29). If a greater cemCentration of Ga+¢ was provided, splitting of AT
took place at agreater rgue. Ga++ that enters 21l through the plasma
membrane plays cn impervant role in excivation contraction coupling in
nany smooth muscle, ingsuch tissues,.contractiors arc diminished if the
extracelliular Ca++ concentrqtion ig dloyered and are increaesed in the

o . = Ao . -
presence of elevated oxtracelluler Ca' ' (30). Yeovapolul (3) reported

that, in rat, there was an ineresse of €a - in IUD fluid to 7 fold of

that in control fluide——~This-dncreasing-La—mignt|scrve as the extra-
LIS

cellular Ca' ' and caufed increased contraction o6f smooth muscle in the

IUD-bearing uvterus ond.rcsulted in the antifertility cffect on the

implantation of“the blastocyst,

Moreower, Chaudhuri-(22), found.that prostaglandin(s) was released
from the rat uterus inserted with an IUD, Prostaglandins EZ and F?% are
now established as powerful oxytoxic agents and are used for induction

of labour or abortion (31, 32). Prostaglandin nnd Fi nay function

together to mediate the antifertility effect of ar IUD or may not,.

. . . 52 . .
Since the incorroration of J~P-aPi was also retainced in the endone-~

trial lining of both uteri in the same manner as observed with the muscular
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tissue (Fig.,9), allthough the level was always lowei, the possibility

that the endomctriwn was another target tissue of Pi could not be excluded,
In rabbitHalbert33)reported that a mixture of ciliary activity of the
endometrium and muscular coatrezctions were both iuportant for the ovum
transport down the oviduct to the implentation site, Ovum trensport in
mice, howcver appcar~d to differ from thel of the rabbit as shown by .
Talo (34) that the myoelec£rical activity of the muscular tissue extended
from the aampullary regiem through the isthmus was needed for this feature,
These findings at least sugegeted that interaction of Pi with either
endonetrium or uyomnctritim or both night disturb ovum transport and resulted

in defected implantatioa,

l'l’l

his investigation might, open & new approach to understend more

about the mechanism of action of an intra-uterine device,
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