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Summary in English

The cervical mucus plug (CMP) plays an impor-
tant role in pregnancy by protecting the child and
the mother from ascending infection. Ascending
infection accounts for approximately one third of
all cases of preterm delivery worldwide and
represents a substantial socio-economic challenge.

From several studies performed on fetal mem-
branes, amniotic fluid, and cervical tissue, it has
become evident that specific proteolytic enzymes,
the matrix metalloproteinases (MMPs), potentially
can influence the degradation of connective tissue
during pregnancy and term labor. These enzymes
have also been implicated in the pathology of pre-
term labor caused by ascending infection.

The main purpose of the present thesis was to
investigate whether MMPs in the CMP, situated in
the cervical canal in close contact with the fetal
membranes and with the cervical tissue, contribute
to the labor process both in physiological and pa-
thological situations.

On the basis of our results we conclude that
cervical mucus plugs collected during active labor
at term contain very high concentrations of specif-
ic MMPs (MMP-2, MMP-8 and MMP-9) together
with their inhibitors, the tissue inhibitors of metal-
loproteinases (TIMP-1 and TIMP-2).

The potentially harmful CMP MMP activity is
generally controlled by an excess of TIMP both
within a molar and a functional range. A distur-
bance in this refined balance between TIMP and
MMP may lead to preterm labor in the case of
ascending infection.

Non-pregnant cervical mucus exhibits very low
levels of inflammation compared to the CMP in
accordance with the augmented immune functions
of the CMP. A time course of MMP and TIMP in
distal CMP samples throughout pregnancy shows a
distinct pattern: pro-inflammatory components
(MMP-8, MMP-9) are unchanged whereas anti-
inflammatory components (TIMP-1, MMP-2) tend
to decline.

Whole cervical mucus plugs from preterm deli-
veries are in general similar to term CMPs con-
cerning MMP and TIMP. But there may be a con-
nection between bacterial infection of the CMP
and high MMP-8, MMP-9 and IL-8 concentra-
tions. Analysis of CMP IL-8 makes it clear, that
the content of neutrophil-derived MMPs in the
CMP is highly related to inflammatory mechan-
isms.

Sammenfatning pa dansk

Slimproppen spiller en vigtig rolle under gravidite-
ten, hvor den beskytter kvinden og barnet mod
ascenderende infektion. Ascenderende infektion er
skyld i ca. en tredjedel af alle tilfzelde af for tidlig
fodsel og repraesenterer en stor sociogkonomisk
udfordring.

Med flere studier foretaget pa fosterhinder, fo-
stervand og pa vav fra livmoderhalsen har man
bevist, at specifikke enzymer, matrix metallopro-
teinaser (MMPs), potentielt kan pavirke nedbryd-
ningen af netop disse vav under graviditet og fod-
sel. De samme enzymer kan ogsé vere involveret i
mekanismen bag for tidlig fodsel forérsaget af
ascenderende infektion.

Hovedformalet med denne Ph.D.-athandling
har varet at undersege om MMP i slimproppen,
placeret tet pa livmoderhals og fosterhinder, bi-
drager til fodselsprocessen béade i1 fysiologiske og
patologiske situationer.

Pa basis af vores resultater konkluderer vi, at
slimpropper, som indsamles under aktiv vaginal
fodsel, indeholder meget heje koncentrationer af
MMP (MMP-2, MMP-8 og MMP-9) og disse en-
zymers specifikke hemmere, tissue inhibitors of
metalloproteinases (TIMP-1 og TIMP-2).

Den potentielt skadelige virkning af MMP i
slimproppen kontrolleres af netop TIMP, som bade
molart og funktionelt er i overskud. En forskyd-
ning i denne fine balance mellem TIMP og MMP i
slimproppen kunne vare medvirkende arsag til for
tidlig fodsel i tilfzlde af infektion.

Livmoderhalssekret fra ikke-gravide kvinder
viser markant feerre tegn pad inflammation end
slimproppen, som er sterkt inflammeret. Ved at
skabe en ”tidslinje” igennem graviditeten med
analyser foretaget pa biopsier af slimproppens
nederste del, har vi vist, at inflammatoriske kom-
ponenter (MMP-8 og MMP-9) er konstante igen-
nem graviditeten, og at anti-inflammatoriske kom-
ponenter (TIMP-1 og MMP-2) falder hen imod
terminstidspunktet.

Sammenligning af slimpropper fra hhv. for tid-
lig fadsel og fadsel til termin viser, at slimproppen
generelt er ens mht. MMP og TIMP i de to situati-
oner. Men der kan vere en forbindelse imellem
infektion 1 selve slimproppen, hgje koncentrationer
af interleukin 8 (IL-8), MMP-8 og MMP-9 og for
tidlig fedsel. Analyser af slimproppens indhold af
IL-8 viser, at der er en klar sammenhang mellem
inflammatoriske mekanismer og slimproppens
indhold af MMP-8 og MMP-9.
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