
Journal of Animal Science, 2019, 4305�4313

doi:10.1093/jas/skz212
Advance Access publication June 28, 2019
Received: 8 June 2019 and Accepted: 26 June 2019
Reproduction

4305

' The Author(s) 2019. Published by Oxford University Press on behalf of the American Society of Animal Science. All rights reserved.  
For permissions, please e-mail: journals.permissions@oup.com.

������������

Bacterial taxonomic composition of the postpartum 
cow uterus and vagina prior to arti�cial 
insemination1

Taylor�B. Ault,* Brooke�A. Clemmons,* Sydney�T. Reese,*,� Felipe�G. Dantas,* 
Gessica�A. Franco,*,� Tim�P.�L. Smith,� J.�Lannett Edwards,* Phillip�R. Myer,* 
and Ky�G. Pohler*,�,2 

*Department of Animal Science, University of Tennessee, Knoxville, TN 37996, �Department of Animal Science, Texas A&M 
University, College Station, TX 77843-2471, and �U.S. Meat Animal Research Center, Agricultural Research Service, United 
States Department of Agriculture, Clay Center, NE 68933

1The authors would like to thank the Angus Foundation for providing funding (Award A16-1356-001), USDA-NIFA Hatch/Multistate Project W3112-
TEN00506�Reproductive performance in domestic animals, Brandon Beavers and the East Tennessee Research and Education Center for housing and 
caring for the animals, and Dr Liesel Schneider for statistical consulting.

2Corresponding author: kpohler@tamu.edu

ORCiD number: 0000-0002-1980-2105 (Phillip�R. Myer).

Abstract
The current study characterized the taxonomic composition of the uterine and vaginal bacterial communities during 
estrous synchronization up to timed arti�cial insemination (TAI). Postpartum beef cows (n�=�68) were subjected to pre-
synchronization step 21 d prior to TAI (day �21), followed by an industry standard 7 Day Co-Synch on day �9 and TAI on day 
0.�Uterine and vaginal �ushes were collected on days �21, �9, and �2 of the protocol and pH was immediately recorded. 
Pregnancy was determined by transrectal ultrasound on day 30. Bacterial DNA was extracted and sequenced targeting the 
V1 to V3 hypervariable regions of the 16S rRNA bacterial gene. Results indicated 34 different phyla including 792 different 
genera present between the uterus and vagina. Many differences in the relative abundance of bacterial phyla and genera 
occurred between resulting pregnancy statuses and among protocol days (P�<�0.05). At day �2, multiple genera were 
present in >1% abundance of nonpregnant cows but <1% abundance in pregnant cows (P�<�0.05). Uterine pH increased 
in nonpregnant cows but decreased in pregnant cows (P > 0.05). Overall, our study indicates bacterial phyla and genera 
abundances shift over time and may potentially affect fertility by altering the reproductive tract environment.
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Introduction
Reproductive losses cost the beef and dairy industry over 1 billion 
dollars every year (Bellows et� al., 2002). Fertility is affected by 
many factors such as nutrition, heat stress, and parity (Richards 

et�al., 1986; Wolfenson et�al., 2000; Meikle et�al., 2004; Rodney 
et�al., 2018). In postpartum cows, the effects of these factors are 
particularly challenging due to the rapid changes during uterine 
involution that must occur after parturition. Uterine involution 
involves the shedding of the maternal caruncles and regrowth 
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microbiome preventing the development and maintenance 
of pregnancy, or toward a healthy microbiome supporting a 
successful pregnancy. Additional research may evaluate the use 
of probiotics to potentially maintain a healthy microbiome in the 
reproductive tract to reduce fertility issues and help producers 
improve their herd’s reproductive ef�ciency.

Supplementary�Data
Supplementary data are available at Journal of Animal Science 
online.
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