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Abstract

In mammal, uterus plays an important role in the successful production of new offspring.
Failure of normal uterine function may cause delayed uterine involution, embryonic loss and low
conception rate, resulting in remarkable economic loss in livestock sector. Heat stress is one of
the main factors that affected fertility of lactating dairy cows. However, the understanding of the
effect of heat stress on endometrial physiology has still been unclear. The objective of the present
study was to investigate the effect of an elevated temperature on gene expression in bovine
endometrium triggered by exposure to the bacterial endotoxin lipopolysaccharide (LPS). Cultures
of mixed epithelial and stromal cells were grown to confluence (9 days) in 24 well plates at 37°C
(control temperature) and 40.4°C for 24h (acute heat exposure) and 40.4°C at the beginning
(prolonged heat exposure) prior to treat with (LPS; 100 ng/ml) for 12h. The mRNA expression of
ALOX12, HSPAS, IL8, IL1B, S100A8, PTGES and AKR1B1 were investigated using quantitative
real-time PCR with reference genes RN18S1 and ACTB. The secretory protein of IL8 and PGF,q,
was measured using ELISA. Treatments were replicated 3 times and experiments conducted on
four separate occasions. As expected, LPS altered the mRNA expression of ALOX12, IL8, IL1B,
S100A8, PTGES, AKR1B1 and the secretion of IL8 and PGF,q (P < 0.01). The acute heat
exposure decreased secretory IL8 and PGF,q (P < 0.05), while the prolonged heat exposure
decreased S100A8 expression and secretory PGF,q (P < 0.05). On the other hand, Heat shock
70 kDa protein 5 (HSPA5S) was not altered by neither heat exposure nor LPS. Indeed, mixed
model analysis data showed that the expression of IL8, ST00A8, PTGES were inhibited by acute
heat exposure in LPS treated endometrial cells, whereas the prolonged heat exposure decreased
AKR1B1 expression significantly (P = 0.006). Moreover, both acute and prolonged heat exposure
up-regulated the secretion of PGF,q (P < 0.01). Regarding the non-LPS treated group, an elevated
temperature decreased S700A8 expression and the secretion of IL8 and PGF,q, (P < 0.05) while
only the prolonged heat exposure increased AKR1B1 expression (P = 0.015). These results
suggest that the elevated temperature condition in bovine mixed endometrial cell cuture system
was capable of compromising the expression of immune response genes as well as altering

prostaglandin synthesis and secretion that can detrimentally affect normal endometrial functions.
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