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Immune response of the reproductive tract to infectious agents
Resposta immune do trato reprodutivo a agents infecciosos
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Infections of the uterus are more common in cows than other domestic animals, making understanding
of the immune capability of the reproductive tract extremely important, particularly in dairy animals. The
protection of the reproductive tract depends on physical as well as immune functions. Physically, the
reproductive tract is protected by a series of barriers including the vulva, the vestibule-vaginal junction and the
cervix. Microbial contamination of the reproductive tract decreases with each successive barrier.

An important component of the defense mechanisms of the reproductive tract is the mucus it produces.
Several mucins have been identified in reproductive tract mucus. Many of these bind directly to pathogens. This
process aids their expulsion from the reproductive tract. Some mucins may be directly bactericidal. The
reproductive tract also produces several specific antimicrobial peptides, including lingual anti-microbial peptide
(LAP), tracheal antimicrobial peptide (TAP) and B-defensin. These antimicrobial peptides vary in concentration
with stage of cycle and play an important role in reproductive tract defense.

The innate immune system is extremely important and plays a primary role in your uterine defense.
Toll-like receptors (TLR) and NOD-like receptors (NLR) identify conserved molecular patterns characteristic of
pathogens, and serve to initiate inflammatory responses. To date, epithelial cells and stromal cells of the uterus
of cows have been shown to express Toll-like receptors 1 through 10 and NOD-like receptors 1 and 2.
Stimulation of these receptors by microbial molecules initiates a signal transduction sequence culminating in
release of cytokines. This, in turn, serves to attract leukocytes to the reproductive tract. These leukocytes may
amplify the inflammatory response directly, phagocytose and kill pathogens, and also provide a link between the
innate and acquired immune systems.

Acquired immune responses also play a role in reproductive tract defense. These include humoral and
cytotoxic immunity. In contrast with other mucosal sites, the uterus is characterized by a greater IgG then IGA
response. Antibody responses in the uterus are affected by stage of cycle and tend to be greatest under estrogenic
stimulation. In some animal models vaginal or nasal application of antigens has resulted in optimal uterine
response, but this has not been established for cattle.

The role of estradiol and progesterone in mediating immune responses of the uterus is not fully
understood. However, it is clear that these hormones play a critical role. They modulate mucus production,
epithelial integrity, cytokine production, leukocyte invasion, antimicrobial peptide production, and antibody
migration. It is known that both lymphocyte and neutrophil function are impaired in the peri-parturient cow. This
impairment is particularly pronounced in cows suffering severe negative energy balance. Impaired immune
response, particularly impaired neutrophil activity, has been us associated with retention of fetal membranes. It is
now clear that severe impairment of the pro-inflammatory cytokine cascade in the immediate postpartum period
subverts the uterine defense against bacteria, allowing bacterial pathogens to gain a foothold in the uterus. Cattle
with a sluggish postpartum invasion of neutrophils into the uterus suffer more bacterial infections in the
postpartum period than those with a more pronounced and immediate neutrophil in response. In fact, impaired
recruitment of neutrophils to the bovine uterus in the first week postpartum is itself associated with infertility in
that lactation. Cows with the most pronounced immediate postpartum recruitment of neutrophils to the uterus
have the best subsequent fertility.

Optimal defense of the reproductive tract depends on functional and coordinated efficacy of physical
and functional defense mechanisms. Understanding defense mechanisms may allow improved prevention and
treatment of postpartum uterine disease in dairy cattle.
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