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Abstract: BACKGROUND: Disturbed uterine involution impairs ovarian function in the first weeks after
calving. This study analyzed the long-term effect of metritis on luteal function of 47 lactating Holstein-
Friesian cows during the first four postpartum estrous cycles. Cows with abnormal uterine enlargement
and malodorous lochia were classified as having metritis (group M, n = 18), and all others were considered
healthy (group H, n = 29). Luteal size was measured once between days 9 and 13 of the first (group
H, n = 11; group M, n = 12), second (group H, n = 23; group M, n = 18) and fourth (group H, n =
11; group M, n = 7) postpartum luteal phases. Serum progesterone concentration was measured at the
same time. Sixteen cows (group H, n = 9; group M, n = 7) underwent transvaginal luteal biopsy for
gene expression analysis of steroidogenic regulatory proteins during the second and fourth cycles. Cows
with persistence of the corpus luteum (CL) underwent determination of luteal size, luteal biopsy and
serum progesterone measurement once between days 29 and 33, followed by prostaglandin treatment to
induce luteolysis. The same procedures were repeated once between days 9 and 13 of the induced cycle.
RESULTS: The cows in group M had smaller first-cycle CLs than the cows in group H (p = 0.04), but
progesterone concentrations did not differ between groups. Luteal size, progesterone concentration and
gene expression did not differ between the two groups during the second and fourth cycles. Compared
with healthy cows (10%), there was a trend (p = 0.07) toward a higher prevalence of persistent CLs in
cows with metritis (33%). Persistent CLs were limited to the first cycle. Persistent CLs and the induced
cyclic CLs did not differ with regard to the variables investigated. CONCLUSIONS: An effect of metritis
on luteal activity was apparent in the first postpartum estrous cycle. However, after the first postpartum
cycle, no differences occurred in analyzed parameters between metritis and control cows. Therefore, a
metritis is able to impair luteal activity transiently, but does not seem to have a long-term effect on luteal
function.
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Figure 1 48 

Experimental design persistent CL 
(Time schedule of examinations) 

1st cycle diestrusa,* 

Parturition Group allocation 
(metritis, healthy) 

days 4 to 21 after parturition: 
(three times a week)  
Ï  transrectal uterine palpation with 

assessment of uterine involution 
until day 21 after parturition 

Ï  examination of uterine discharge 
released from the vulva during 
transrectal examination 

days 4, 8, 11 after paturition: 
Ï  vaginoscopy 

Experimental design cyclic CL 
(Time schedule of examinations) 

Ï  determination of luteal size 
Ï  blood sample 

2nd cycle estrus 
 
  diestrusa,* 
 

Ï  endometrial biopsy 

Ï  determination of luteal size 
Ï  blood sample 
Ï  luteal biopsy 

3rd cycle estrus 
 
  diestrus* 

Ï  endometrial biopsy 

4thcycle diestrusa,* Ï  determination of luteal size 
Ï  blood sample 
Ï  luteal biopsy 

in case of a persistent CLb: 
(no signs of luteolysis at the end of cycle) 

Ï  determination of luteal size 
Ï  blood sample 
Ï  luteal biopsy 
Ï  application of cloprostenol 

Ï  determination of luteal size 
Ï  blood sample 
Ï  luteal biopsy 

following diestrusa  
(of the induced cycle) 

a once between day 9 and 13 of cycle 
b once between day 29 and 33 of cycle 
* in case of a persistent CL  Experimental design persistent CL 


