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The process of blastocyst implantation al the endometrium is considered
analogous to a “Proinflammatory” resbbnse with the coné.equent involvement of
several key inflammatory mediators. These mediators ha\?e_been found to be very
essential for the trophoblast invasion process and may act on COX-2 to regulate
the prostaglandin (PG) synthesis or may act directly as sugnaltng molecules.

The key moleculé that regulates the inflammatory cascade for prostaglandln
synthesis in the body is the 85KD protein “cytosolic phospholipase Ay” (cPLAy).
cPLA, mobilization within a cell is initiated by the influx of intracellular calcium.
Moreover, the trigger for this ipflux is believed to be under control of the
Hypothalamus-Pituitary-Adrenal (HPA) axis. Thus, an i,nd'ept'h study of the
underlying mechanism of control of the HPA axis on the Ca™ channel that leads
to the mobilization of cPLA; and subsequent PG synthesis in the endometrium

during the peri-implantation period was undeitaken.

The original hypothesis proposed that the adienals play an important role in the
regulation of the calcium channels in the uterine epithelium. These channels are
responsible for the instantaneous rise in microinolar concentrations of intraceliular
calcium which ir}""turn leads to the activation and mobilization of cytosolic
phospholipase Az,‘ These activated enzyme molecules move to_the intraceliular
membranes and act on the phospholipids iu release arachidonic acid - which
further proceeds to produce pro;staglandins whose role in ifnplantation is already

well established.

To study this cascade, inhibition was aftained at the adrenal level; at the
calcium channel level and at the level of cPLA;. The overall o'utcome_ of the
entire research endeavour is partly in"fine with and several times in contrast with

previously well accepted results. The following kéy co'ncIUs_ions. may be drawn

from our experiments at this point (Fig. 48):

1. Calcium channels play a significant role in the contro! of the |mplantat|on
process. _ L ) _
2. Calcium channe! blockers may be used as a_nti-impla'ntati_'on agents when

administered at the imp]antation site 10-12 hours prior to implantation.
3. Various calcium channel blockers are seiectlve in thetr role and diltiazem

has shown the best activity in our exper iments.
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4, Diltiazem in its therapeutic dose after oral administration does not display
 this activity and its anti-implantation effect is ob_served only aﬂer a
localized administration. B |
5. Adrenals do not hold a direct éoﬁtrol over the _i_mpiantati.on. mechanism
though it does interfere with the normal functioning of the estrus cycle.
6. Adrenals seem to have a regulatory role over the functioning of the

calcium channels leading to its indirect control over the implantation

machinery. :
7. Cytosolic phospholipase A; (cPLA;) which is already known to be
activated under the influx of intraceiiular calcium plays a direct significant

role in the irﬁplantation pathway.

8. Localization of cPLA; is prominent aiong the uterine luminal epithelial
lining at the peri-implantation period emphasizing its increased activity
during implantation. " |

9, The entire calcium mediated activation prbcesé is i'ndép'endent'of the
estrogen surge in the uterus prior to implantation and hence rhay be under
a different stimulatory factor arising from the hypothalémus-pit'uitary-
adrenal (HPA) axis. | ' '

Applications and Future Prospects

Unraveling the me_éhanism of any reproductive pathway satisfies two maih 'aims,
namely, ; | i

» Providing a possible explanation for unexpected infertility issues

= lLocating novel fargets for E:ontraceptive research
. This project was aimed at satisfying both these goals,
The above results indicate that any problem at the fevel of e[ther_the calcium
channels or the enzyme cPLA; may lead to an unex.plained" impl_antatidn failure
and may hence be an important cause of infertility Worth_studying further. On the
other hand,’both calcium channels and cPLA; have evolved as important
contraceptive targets as a result of this study. Routinely -used calcium channel

blockers like diltiazem may be studied further (o standafdize their dose and mode

of administration to be used as potential conlraceptives. Ant_i-cPLA_é agents may



also be researched upon further to develop novel molecular contraceptives Thus,
~ this study prowdes two novel contraceptive targets in females without interference
with the hormonal system. Use of such non-harmonal agents at a very low dose in
the intra uterme devices or any other favorable dehvery systems could be studied
further for direct delivery at the lmplantatmn sites which may provide a new

direction to contraceptive research.
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Figure 48: Summary of experimental outcomes -




