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Advances of the effects of infectious uterine disease on uterus and
ovary in postpartum dairy cow

YANG Li-Ming ZHOU Qin HU Lun YAO Wang HANG Su-Qin* ZHU Wei-Yun
(Laboratory of Gastrointestinal Microbiology, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China)

Abstract: Infectious uterine diseases are mainly caused by bacteria invasion following parturition in
dairy cows. A wide range of bacteria population were revealed in the postpartum uterus of cattle,
including recognized uterine pathogens such as Escherichia coli, Arcanobacterium pyogenes,
Fusobacterium necrophorum; potential pathogens such as Clostridium perfringens, Klebsiella
pneumoniae, Micro Streptococcus; opportunist pathogens such as Peptostreptococcus, Staphylococcus
aureus. Recently, phyla of Proteobacteria, Fusobacteria, Firmicutes, Bacteroidetes, Tenericutes and a
group of uncultured bacteria were observed in the uteri using molecular biology techniques. A positive
correlation were found between Bacteroides, Fusobacterium and uterine diseases. G bacteria, E. coli
as representative, and G* bacteria, A. pyogenes as representative can be detected by Toll like receptors
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in the endometrial cell membrane and subsequently resulted in inflammation responses, such as
changes in prostaglandins type, small size of follicle and corpus luteum, reduction in serum
concentration of estrogen and progesterone. Finally, this led to anestrus and anovulation, prolonged
calving interval, lowing milk yield and the number of calves, which largely reduced economic profit.
This review outlines the dominant microbial community in uterus after calving, correlations between
bacterial species and the uterus status, recognitions of pathogen in endometrium and innate immunity,
effects of uterine diseases on ovary and uterus function.
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Figure 1 The mechanisms underlying infertility associated with uterine disease!™!
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Note: A: Uterine infection with Escherichia coli and Arcanobacterium pyogenes causes endometrial tissue damage. The endometrial cells
secrete cytokines, chemokines and antimicrobial peptides (AMPs) by Toll-like receptors (TLRs) detecting PAMPs; B: Cytokines and
chemokines direct the immune response. Chemokines attract neutrophils (PMNs) and macrophages (M@s) to eliminate the bacteria; C:
Follicle stimulating hormone (FSH) concentrations are unaffected by uterine disease and so waves of ovarian follicles emerge in the first
weeks after parturition. However, the release of GnRH and luteinizing hormone (LH) can be suppressed by LPS-reducing the ability to
ovulate a dominant follicle; D: Follicular fluid contains LPS in animals with endometritis, granulosa cells express the TLR4 complex
required to detect LPS and LPS reduces oestradiol secretion from granulosa cells by reducing aromatase expression; E: If cows with
endometritis ovulate, they form a corpus luteum but peripheral plasma concentrations of progesterone are lower than that in normal fertile
animals and luteal phases are often extended. The reason is that bacteria switch the endometrial epithelial secretion of prostaglandins from
the F to the E series.
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