
LEA K HANSEN1, NAJA BECHER2, CHONG JAI KIM3, ROBERTO ROMERO3,  
METTE RAMSING4, JØRGEN S JENSEN5, NIELS ULDBJERG1.

1  Department of Obstetrics and Gynecology, Aarhus University Hospital, DK-8200 Aarhus N, Denmark
2  Department of Clinical Genetics, Aarhus University Hospital, DK-8200 Aarhus N, Denmark
3  The Perinatology Research Branch, Wayne State University, Hutzel Women’s Hospital, MI 48201, Detroit, USA
4  Department of Pathology, Aarhus University Hospital, DK-8000, Aarhus C, Denmark
5  STI Research and development group, Statens Serum Institut, DK- 2300 Copenhagen S, Denmarkaa

BACTERIOLOGIC ASPECTS OF 
THE CERVICAL MUCUS PLUG

Proximal and distal CMP specimens and vaginal swabs were  
obtained from term pregnant women (n=22). The total bacterial 
count was determined by 16SrDNA qPCR and Ureaplasma parvum, 
Ureaplasma urealyticum and Mycoplasma hominis by specific 
qPCR. For histological analyses, CMP slides were stained with H&E 
and Gram. Immunohistochemistry was performed with antibodies 
specific for inflammatory cells.

METHODS

The CMP inhibits, but does not block the passage of Ureaplasma 
parvum on its ascending route from the vagina through the plug.

CONCLUSION

The cellularity and the composition of cells in the distal and in 
the proximal specimen did not differ, the median number of 
macrophages, the most abundant cell type in the CMP, was 228 
(156-378) in distal specimens and 220 (170-277) in proximal 
specimens. Using 16SrDNA qPCR the median concentration of 
bacteria in the proximal specimens was 6x103 (2.2x103 – 3x105) 
geq/g and in the distal specimens it was 5x104 (3x104 – 3x105) 
geq/g. The median ratio between the distal and proximal  
specimens was 2.6 (95% CI: 1.0 – 5.7). U. parvum was the most 
frequently detected Ureaplasma species; positive in seven of 17 
women in their vaginal swabs, of which six were also positive 
in their distal CMPs. The median ratio of U. parvum between the 
vagina and the proximal CMP specimens was 191 (33 - ∞) geq/g.

RESULTS

Seven out of 17 women were positive for Ureaplasma 
parvum. This figure shows the distribution of Ureaplasma 
parvum between the vagina and the CMP specimens.

Hematoxylin and 
Eosin stained slide 
of the proximal 
part of a CMP with 
cell clusters and 
cell free areas. 

The Cervical Mucus Plug (CMP) fills out the cervical canal during 
pregnancy and may provide a protective barrier against potentially 
harmful ascending ureaplasma infections. In order to evaluate this 
hypothesis, we studied the inflammatory response and bacteria in 
the distal and proximal parts of the cervical mucus plug.

BACKGROUND

Intact cervical 
mucus plug. 
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