
Exploring the Antimicrobial Effects of
Cervical Mucus in Pregnants and

Its Relationship with
the Course of Pregnancy

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  To in ves ti ga te whet her the cer vi cal mu cus in preg nants has an ti mic ro bi al ac-
tivity in vit ro and to de ter mi ne its re la ti ons hip with prog no sis of preg nancy. MMaatteerriiaall  aanndd  MMeett  hhooddss::  Cer-
vi cal mu cus samp les we re col lec ted from 50 wo men with sing le preg nancy du ring the first tri mes ter.
Ste ri li zed Wart man pa pers we re so a ked in to mu cus samp les and dri ed un der ste ri le con di ti ons. Cul tu -
ring was per for med by disk dif fu si on met hod which uses Mil ler Hin ton me di um and Mac-Far land 0.5
so lu ti on pre pa red with Staph ylo coc cus au re us, Esc he ric hi a co li, Kleb si el la pne u mo ni a and Can di da al-
bi cans. Po si ti ve or ne ga ti ve zo nes we re de ter mi ned by me a su ring the di a me ters of in hi bi ti on zo nes oc-
cur red fol lo wing 18 ho urs in cu ba ti on pe ri od. Prog no sis of preg nants with or wit ho ut an ti mic ro bi al
ef fect of cer vi cal mu cus we re com pa red. RRee  ssuullttss::  In 28 ca ses, it was de mons tra ted that cer vi cal mu cus
had an ti mic ro bi al ef fects. Du ring the fol low-up pe ri od of 27 preg nants, 22 (81.5%) ga ve vi ab le birth in
term, 3 (11.1%) had abor tus, and 1 (3.7%) had early mem bra ne rup tu re at 36th we ek of ges ta ti on. In
22 ca ses, cer vi cal mu cus sho wed no an ti mic ro bi al ef fect. 20 of the se fol lo wed-up and 14 (70.0%) par-
ti ci pants ga ve vi ab le birth at term, 3 (15.0%) had abor tus, and 2 (10.0%) had pre term de li very. The re
was no sta tis ti cally sig ni fi cant dif fe ren ce bet we en the two gro ups in terms of preg nancy prog no sis.
CCoonncclluussiioonn::  Cer vi cal mu cus pre vents in fec ti ons from va gi na to up per ge ni tal or gans not only mec ha -
ni cally but al so by func ti o ning as a che mi cal bar ri er. In our study, it is es tab lis hed that presence or ab-
sence an ti mic ro bi al ef fect of mu cus do es not ha ve a sig ni fi cant im pact on the prog no sis of preg nancy.
We think that stu di es with gre a ter num ber of par ti ci pants may gi ve dif fe rent re sults.

KKeeyy  WWoorrddss::  Cer vix mu cus; preg nancy out co me; an ti-in fec ti ve agents; 
sec re tory le u kocy te pep ti da se in hi bi tor 

ÖÖZZEETT  AAmmaaçç::  İn vit ro ola rak ge be ler de ki ser vi kal mu ku sun an ti mik ro bi yal ak ti vi te ye sa hip olup, ol -
ma dı ğı nı araş tır mak ve ge be lik prog no zu ile olan iliş ki si ni sap ta mak. GGeerreeçç  vvee  YYöönntteemmlleerr::  Elli adet te -
kiz ilk tri mes tır ge be den ser vi kal mu kus alın dı. Mu kus lar steri li ze Wart man ka ğıt la rın dan ha zır lan mış
disk le re em di ril di ve ste ril şart lar da ku ru tul du. Staph ylo coc cus au re us, Esc he ric hi a co li, Kleb si el la
pne u mo ni a ve Can di da al bi cans'la ha zır lan mış Mac-Far land 0.5 so lus yon la rı, Mil ler Hin ton be si yer -
le ri kul la nı la rak disk dif füz yon yön te mi ile ekim ya pıl dı. On sekiz sa at lik in kü bas yon pe ri yo dun dan
son ra olu şan in hi bis yon zon la rın çap la rı öl çü le rek po zi tif ve ne ga tif olan lar be lir len di. Ser vi kal mu -
kus la rı an ti mik ro bi yal et ki ye sa hip olan ve ol ma yan ge be le rin prog noz la rı kar şı laş tı rıl dı. BBuullgguullaarr::
Yirmi sekiz ol gu da ser vi kal mu ku sun an ti mik ro bi yal et ki ye sa hip ol du ğu sap tan dı. Bun lar dan ta ki bi
ya pı la bi len 27 ge be nin 22’sin de (%81.5) term de can lı do ğum, birin de (%3.7) ise 36. haf ta da er ken
mem bran rüp tü rü ge liş ti ği sap tan dı. Yirmi iki ol gu da ser vi kal mu ku sun an ti mik ro bi yal et ki ye sa hip ol -
ma dı ğı sap tan ma dı. Bu ol gu lar dan ta ki bi ya pı la bi len 20 ge be nin 14’ün de (%70.0) term de can lı do ğum,
ikisin de (%10.0) pre term do ğum, ol du. İki grup ara sın da ge be lik prog no zu ba kı mın dan is ta tis tik sel
ola rak fark gö rül me di. SSoonnuuçç::  Ser vi kal mu kus sa de ce me ka nik de ğil ay nı za man da kim ya sal bir ba ri -
yer ola rak va jen den yu ka rı ge ni tal or gan la ra ge le cek en fek si yon la rı ön le mek te dir. Ser vi kal mu ku sun
an ti mik ro bi yal et ki ye sa hip olup, ol ma ma sı nın ge be lik prog no zu üze ri ne an lam lı bir et ki ye sa hip ol -
ma dı ğı ça lış ma mız da sap tan dı. Da ha ge niş se ri ler le ya pı la cak ça lış ma lar da fark lı so nuç la rın alı na bi le -
ce ği ni dü şün mek te yiz. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ser vi kal mu kus; ge be li ğin sey ri; an ti en fek si yon ajan la rı; 
sek re tu var lö ko sit pep ti daz in hi bi tör  
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er vix re gu la tes sperm trans port for fer ti li za -
ti on and pre vents fe ma le up per ge ni tal sys-
tem from in va si on of mic ro or ga nisms.

The re are many tem po rary and/or per ma nent co lo -
ni sa ti ons of mic ro or ga nisms at cer vi cal ex ter nal os-
ti um and va gi na, whe re as ute ri ne ca vity ge ne rally
re ma ins ste ri le.1 It is known that cer vi cal mu cus
has a mul ti fac to ri al fil ter system. Ho we ver, our
know led ge on its an ti mic ro bi al ac ti vity is li mi -
ted.2-4

The na tu ral de fen se func ti on of cer vix, that
has an im por tant bar ri er ef fect aga inst as cen ding
in fec ti ons, is al so im por tant for pre ven ting se xu -
ally-trans mit ted di se a ses that is an im por tant fac tor
in wo men mor bi dity sin ce they le ad to in fer ti lity,
and af fect ne ga ti vely the re sults of preg nancy.3 The
lo wer-po le of fe tal mem bra ne-de ci du a junc ti on is
as so ci a ted with en tran ce of cer vi cal ca nal that
opens ana to mi cally to the va gi na. Cer vi cal mu cus
plug forms a func ti o nal bar ri er in cer vi cal ca nal du -
ring preg nancy, and ad di ti o nally, it has an ti mic ro -
bi al pro per ti es. With the se physi o lo gi cal
cha rac te ris tics, cer vi cal mu cus forms an obs tac le
which pre vents mic ro or ga nisms from re ac hing in-
tra u te ri ne tis su e, fe tal mem bra ne and fe tus.4-6

The re are va ri o us mic ro or ga nisms in the va gi -
nal flu id of wo men. In the ory, mic ro or ga nisms in
va gi na or en do cer vi cal ca nal may re ach ne igh bo -
ring de ci du a and lo wer po le of fe tal mem bra ne vi -
a as cen ding way. Ho we ver, fe tal mem bra nes and
am ni o tic flu id are con si de rably re sis tant to in va si -
on of many mic ro or ga nisms. One of the le a ding
fac tors that pro vi de the re sis tan ce is de ci du al le u -
kocy tes which show an ti mic ro bi al pro per ti es.3,4

It is sug ges ted that many mic ro or ga nisms we -
re de mons tra ted to be as so ci a ted with di sor ders that
ca u se pre term de li very. Ne vert he less, a cer ta in re-
la ti ons hip bet we en pre term de li very and a spe ci fic
mic ro or ga nism of va gi nal or en do cer vi cal flu id has
not be en de mons tra ted. Many re se arc hers sug ges -
ted that the in fec ti on res pon sib le for the pre term
la bor might ori gi na te from va gi na or cer vix.5-7

In this study, we ai med to in ves ti ga te an ti mic -
ro bi al pro per ti es of cer vi cal mu cus and to de ter mi -
ne its ef fects on the prog no sis of preg nancy.

MA TE RI AL AND MET HODS
Fifty wo men with sing le preg nancy with the ages
of 18-38 ye ars who ad mit ted to Obs tet rics and Gy-
na e co logy De part ment of Yü zün cü Yıl Uni ver sity
Fa culty of Me di ci ne du ring the ir first tri mes ter,
we re inc lu ded in the study. The pre sen ce of an in-
tra u te ri ne preg nancy and the ges ta ti o nal ages we -
re de ter mi ned by ul tra so nog raphy. Af ter ob ta i ning
in for med con sent, pa ti ents we re exa mi ned using a
ste ri le spe cu lum in gyna e co lo gic po si ti on. Mu cus
was as pi ra ted from cer vi cal ex ter nal os ti um using a
20 cc ste ri le syrin ge, and they we re sent to the mi-
c ro bi o logy la bo ra tory wit hin fi ve mi nu tes. Samp les
we re sto red at +4 °C whe ne ver ne e ded. Sent mu -
cus samp les we re di lu ted with 1 cc physi o lo gi cal
se rum in or der to ma ke them mo re flu ent as they
we re thick. Disks pre pa red from ste ri li zed Wart-
man pa pers we re so a ked in cer vi cal mu cus samp les
and the disks we re dri ed un der ste ri le con di ti ons.
Then, mic ro or ga nisms we re cul tu red by disk dif-
fu si on met hod which used Mil ler Hin ton me di um
and Mac-Far land 0.5 so lu ti on pre pa red with Staph -
ylo coc cus au re us, Esc he ric hi a co li, Kleb si el la pne -
u mo ni a and Can di da al bi cans. Disks sa tu ra ted with
cer vi cal mu cus pla ced in the midd le of the se me di -
a. Af ter one night of in cu ba ti on (18 ho urs) at 37 °C,
di a me ters of in hi bi ti on zo nes we re as ses sed. Disks
with an in hi bi ti on zo ne we re re fer red as po si ti ve
whe re as disks wit ho ut an inh bi ti on zo ne we re re -
cor ded as ne ga ti ve (Fi gu re 1). All par ti ci pa ting wo -
men we re in vi ted for the ro u ti ne vi sits at le ast on ce
a month. Preg nancy re sults we re re cor ded. The re-
la ti ons hip bet we en preg nancy re sults and the an ti -
mic ro bi al ef fects of cer vi cal mu cus samp les that
we re col lec ted du ring the first tri mes ter of preg-
nancy was analy sed. Da ta we re analy sed by one-
way analy sis of va ri an ce (ANO VA). A p va lu e less
than 0.05 was ac cep ted as sta tis ti cally sig ni fi cant. 

RE SULTS
Of the 50 preg nant wo men inc lu ded in the study,
28 par ti ci pants (66.0%) sho wed cer vi cal mu cus
with an ti mic ro bi al ef fects aga inst at le ast one of
tes ted mic ro or ga nisms. At the end, 22 of 27 ca ses
(81.5%) comp le ted preg nancy in term and ga ve li -
ve birth, thre e ca ses (11.1%) had in ute ro mort fe -
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tal at 14th, 16th and 18th we eks of ges ta ti on res pec -
ti vely, one ca se (3.7%) had ter mi na ti on of preg-
nancy du e to fe tal ab nor ma lity at 32nd we ek, and
one ca se (3.7%) had early mem bra ne rup tu re at 36th

we ek.

It is de ter mi ned that in 22 ca ses (44.0%), cer-
vi cal mu cus fa i led to show any an ti mic ro bi al ef fect
aga inst tes ted mic ro or ga nisms. Of the se, 20 pa ti -
ents had be en fol lo wed up and 14 (70.0%) pa ti ents
had term de li very with li ve birth, thre e (15.0%) pa-
ti ents had in ute ro mort fe tal at 12nd, 14th, and 15th

we eks of ges ta ti on res pec ti vely, two (10.0%) pa ti -
ents had pre term la bor, and one pa ti ent (5.0%) had
con sen ted to ter mi na te preg nancy by di la ta ti on &
cu rat ta ge.

We fa i led to find any sta tis ti cally sig ni fi cant
re la ti ons hip bet we en the re sults of preg nancy and
an ti mic ro bi al ef fects of cer vi cal mu cus aga inst S.
au re us, E. co li, K. pne u mo ni a, and C. al bi cans. P
va lu es we re P: 0.31, P: 0.46, P: 0.47, and P: 0.25 re-
s pec ti vely.

The re was no sta tis ti cally sig ni fi cant dif fe ren -
ce bet we en the re sults of preg nancy when gro up
with an ti mic ro bi al cer vi cal mu cus and the gro up
wit ho ut an ti mic ro bi al cer vi val mu cus we re con si -
de red (P: 0.84) (Fi gu re 2).

DIS CUS SI ON
Cer vix with its spe ci fic ana to mic struc tu re, cer vi cal
mu cus pro duc ti on, and an ti mic ro bi al fac tors wit -

hin the cer vi cal mu cus are con si de red as a bar ri er
of fe ma le up per ge ni tal system aga inst the as cen -
ding in fec ti ons stem ming from lo wer ge ni tal sys-
tem.2,4,6 In our study, we fo und that 28 (66.0%) of
tes ted cer vi cal mu cus samp les sho wed an ti mic ro -
bi al ef fects at dif fe rent le vels aga inst one or mo re
of the tes ted mic ro or ga nisms. An ti mic ro bi al ef fi -
cacy ra tes in our study we re in ac cor dan ce with
pre vi o us pub lis hed re ports.

Cer vi cal glands that pro du ce thick sec re ti on of
cer vi cal ca nal du ring non-preg nant pe ri ods, show
hyper trophy and hyperp la si a du ring preg nancy.
Furt her mo re, in cre a se in vas cu la rity and ede ma oc -
cur in cer vix du ring preg nancy.5 Im me di a tely af ter
con cep ti on, a qu i te thick mu cus plug clo ses the cer-
vi cal ca nal. The so-cal led “mu cus plu g” is thrown
out at the be gin ning and/or just be fo re the be gin -
ning of la bor.5,7 The an ti mic ro bi al ef fect of cer vi -
cal mu cus is not cle arly known. The two pos sib le
re a sons of this are the dif fi cul ti es in ob ta i ning that
vis co us hydro gel and rhe o lo gic pro per ti es of the
mu cus. Cer vi cal mu cus can be ob ta i ned in mi nu te
amo unts and be af fec ted by many dif fe rent fac-
tors.6,8,9 The re was not any ca se that we fa i led to
ob ta in or to as sess cer vi cal mu cus. Ho we ver, we
think that rhe o lo gic pro per ti es of cer vi cal mu cus is
al so im por tant for the dif fe ren ces in an ti mic ro bi al
ac ti vity. 

In so me stu di es in ves ti ga ted the re la ti ons hip
of en doc ri no lo gic sta tus and an ti mic ro bi al ac ti vity,
es tro gen was shown to dec re a se vis co city of cer vi -
cal mu cus by in du cing mic ro ca pil lary per me a bi lity
chan ges and thus, it ca u sed lo wer enz yme con cen -
tra ti ons.7,8 Alt ho ugh the re are so me stu di es in the

FI GU RE 1: The up per disk has a ha lo zo ne (is an ti mic ro bi al ac ti vity po si ti ve
cer vi cal mu cus) The lo wer disk has no ha lo zo ne (is an ti mic ro bi al ac ti vity ne -
ga ti ve cer vi cal mu cus).

FI GU RE 2: Li ve birth, abor ti on, pre ma tu re mem brane rup tu re and pre tem de-
li ve ry ra ti os in preg nan ci es in cer vi cal mu cus with or without an ti mic ro bi al ac-
ti vity.(C.M: Cer vi cal mu cus).
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li te ra tu re that re port dec re a se in im mu nog lo bu lin
(Ig) le vels at midcy cle pha se,9,10 the re are al so stu -
di es that re port no chan ge in the le vels of Ig.4,10,12

Asi de from syste mic im mu nog lo bu lins, pro te ins
ori gi na ting from se rum tran su da ti on, lo cal im mu -
ne system, and es pe ci ally IgA and enz yma tic fac-
tors play ma jor ro le on an ti mic ro bi al pro per ti es of
cer vi cal mu cus. The re are a few stu di es fo cu sing on
the enz yma tic pro per ti es of hu man cer vi cal mu -
cus.2,6,10 For ins tan ce, lyso si me is an im por tant fac-
tor for an ti mic ro bi al ef fect of many bo dily flu ids in
hu mans. This enz yme le ads to bac te ri oly sis as a
com po nent of non-spe ci fic de fen se system aga inst
mic ro or ga nisms in synergy with lo cal im mu nog lo -
bu lins and fac tors of comp le ment cas ca de.6,11,12 Ge -
ni tal sec re ti ons con ta in enz ymes ot her than
lyso si me for an ti mic ro bi al ac ti vity such as lac to -
fer rin.9,11 In our study, we did not ha ve any op por -
tu nity to in ves ti ga te which of the abo ve fac tors
con tri bu ted to an ti mic ro bi al ac ti vity in the po si ti -
ve samp les. 

In a study with 133 mu cus samp les, it has be -
en shown that all samp les in hi bi ted bac te ri al
growth in agar pla tes at me a su re ab le le vels.2 In our
study, an ti bac te ri al ef fect ra te of cer vi cal mu cus
samp les was 66% which is not com pa rab le with the
re sults of the afo re men ti o ned study. We think this
dif fe ren ce may ori gi na te from po pu la ti on dif fe ren -
ces, the stu di ed mic ro or ga nisms, study met hods or
rhe o lo gic pro per ti es of cer vi cal mu cus.

It has be en de mons tra ted that an ti mic ro bi al
ef fect was mo re po tent in wo men un der long-term
es tro gen tre at ment when com pa red to wo men
with a spon ta ne o us cycle.9,13 High es tro gen le vels
of preg nants may be an exp la na tory fac tor for high
an ti mic ro bi al ac ti vity in the pre sent study. 

In a study exa mi ning cer vi cal mu cus samp les
col lec ted du ring de li very in 56 he althy preg nants,
it was de ter mi ned that a subs tan ce with low-mo le -
cu lar we ight pro tec ted fe tus aga inst as cen ding in-
fec ti ons by its an ti mic ro bi al ac ti on.14 In dif fe rent
stu di es per for med by col lec ting cer vi cal mu cus
from he althy preg nants du ring de li very, the re we -
re suf fi ci ent ne ut rop hil de fen se, lac to fer rin, lyso -
zi me, sec re tory le u kop ro te a se in hi bi tor (SLPI) and

high mo le cu lar gro up nuc le o so mal-bin ding are a
(HMG N2) for an ti mic ro bi al ac ti on and it was re-
por ted that the cer vi cal mu cus func ti o ned not only
as a mec ha ni cal bar ri er but al so as a che mi cal bar-
ri er for as cen ding in fec ti ons of va gi na.6,12,15 We
think that an ti mic ro bi al ac ti on of cer vi cal mu cus
in 28 (66.0%) par ti ci pants of our study may be du -
e to abo ve men ti o ned fac tors. Ho we ver, we fa i led
to find any sta tis ti cally sig ni fi cant dif fe ren ce bet -
we en prog no sis of preg nancy in wo men with or
wit ho ut cer vi cal mu cus with an ti mic ro bi al ac ti -
on.

In stu di es per for med im me di a tely af ter mem-
bra ne rup tu re, it was shown that bac te ri al in fec ti on
may ha ve a ro le in the pat ho ge ne sis of mem bra ne
rup tu re evi den ced by iso la ti on of pat ho lo gic mic ro -
or ga nisms from va gi nal flo ra.11,15,16 In our study, cer-
vi cal mu cus sho wed po si ti ve an ti bac te ri al ac ti vity
in 28 (66.0%) sub jects and ne ga ti ve an ti bac te ri al ac-
ti vity in 22 (44.0%) sub jects. One pa ti ent (3.7%) in
po si ti ve gro up had early mem bra ne rup tu re whe re -
as no ne of the pa ti ents in ne ga ti ve gro up had early
mem bra ne rup tu res. This sug gests that the an ti bac -
te ri al ac ti on of cer vi cal mu cus may not be an ef fec -
ti ve fac tor in the early mem bra ne rup tu re.
Ne vert he less, with in cre a sing num ber of pa ti ents,
the re sults may al so be dif fe rent.

It has be en known that hun dreds of ma ter nal
or fe tal fac tors may de ter mi ne the prog no sis of
preg nancy. We con si der an ti bac te ri al ac ti vity of
cer vi cal mu cus is ef fec ti ve to so me ex tent amongst
tho se hun dreds of fac tors. We think that lar ger stu -
di es sho uld be per for med to elu ci da te the ef fects of
an ti mic ro bi al ac ti vity of cer vi cal mu cus on the
prog no sis of preg nancy and to re du ce con tro ver si -
al re sults. 
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