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EXECUTIVE SUMMARY: Nutritional management of beef cows during late-gestation has direct 
implications on performance of the in utero offspring. More specifically, maternal nutrition is a 
major extrinsic factor programming nutrient partitioning and consequent development/function 
of fetal organ systems associated with health, production, and reproduction. However, all of the 
research conducted to date evaluating this subject focused on energy and protein nutrition, and 
little is known about the potential impacts of supplementing essential fatty acids to gestating 
cows on offspring development and performance. 
 Our research group recently demonstrated that supplementing beef cows during the 
last trimester of gestation with rumen-protected sources of omega-3 and omega-6 fatty acids 
enhanced performance of the in utero offspring. In that study, 100 Angus cows received daily 
either 200 g of omega-3 + omega-6 mix (100 g of Prequel + 100 g of Strata; Virtus Nutrition, 
Corcoran, CA), or 200 g of saturated control fat (EnergII from Virtus Nutrition). Treatments were 
mixed with 400 g of soybean meal and fed to beef cows during their last trimester of gestation. 
After calving, all cows and calves were managed similarly, without fatty acid supplementation. 
Cow and calf performance were similar among treatments until weaning. However, growth 
performance in the feedlot as well as carcass size and marbling were substantially increased in 
calves born from cows supplemented with the omega-3 + omega-6 mix (Table 1). These results 
are novel and suggestive of fetal programming/epigenetic effects from supplementing the 
omega-3 + omega-6 mix to gestating beef cows. Accordingly, essential fatty acids are known to 
stimulate cell differentiation and development in developing tissues. Hence, we speculate that 
essential fatty acid supplementation increased hyperplastic development of muscle and 
intramuscular adipose cells of calves during gestation, which translated into greater cell 
hypertrophy and tissue growth (i.e. growth rate, carcass size and marbling) when calves were 
exposed to a high-concentrate anabolic feedlot diet.  
 However, the physiological mechanism underlying these epigenetic outcomes still need 
to be properly identified to validate this nutritional strategy and foster its adoption by the beef 
industry. In addition, omega-6 are the specific fatty acids linked with fetal cell differentiation 
and development, and supplementing a fatty acid source based on omega-6 only might be 
more advantageous than the omega-6 + omega-3 mix utilized previously. 
 



OBJECTIVES: Determine the effects of omega-6 fatty acid supplementation to pregnant beef 
cows during the last trimester of gestation on epigenetic responses, growth, health, and carcass 
characteristics of the offspring 
 
Table 1. Feedlot performance and carcass characteristics of calves born from cows supplemented with 
omega-3 + omega-6 mix (EFA) or saturated fat (CON) during their last trimester of gestation 

Item CON EFA P = 

Growing lot performance    
   Initial growing lot BW, lbs 546 550 0.68 
   Growing lot ADG, lbs/d 2.46 2.68 0.05 
   BW at the end of growing lot, lbs 843 873 0.09 
    

Finishing lot performance    
   Finishing lot ADG, lbs/d 4.11 4.36 0.06 
   BW at the end of finishing lot,3 lbs 1366 1421 0.05 
    

Carcass characteristics4    
   Hot carcass weight, lbs 860 895 0.05 
   Backfat, in 0.696 0.728 0.38 
   LM area,  in2 13.9 14.3 0.10 
   KPH, % 2.15 2.13 0.85 
   Marbling 489 539 < 0.01 
   Yield grade 3.50 3.56 0.63 
   Retail product, % 48.6 48.4 0.56 
   Choice, % 93.5 100 0.09 

 
PROCEDURES: This experiment is being conducted at the OSU-EOARC Burns, which has all of the 
equipment, resources, and personnel necessary to complete this research in a timely fashion. 
 

Animals and treatments 
Ninety-six multiparous Angus × Hereford cows at the end of their second trimester of 

gestation (day 0 of the study; December 2017) were assigned to this experiment. To ensure that 
all cows are in the same stage of gestation and offspring share similar genetic background, we 
utilized cows that became pregnant to an estrus synchronization + fixed-time AI using sire from a 
single bull. Cows were ranked by body weight, body condition score, and randomly assigned to 
receive: 1) 200 g/day of a omega-6 fatty acid supplement (Essentiom; Arm & Hammer Animal 
Nutrition, Princeton, NJ) or 2) 200 g/day of a non-essential fatty acid source (to serve as control; 
EnergyBooster; Milk Specialties, Eden Prairie, MN). Treatments (200 g of Essentiom or 200 g of 
EnergyBooster) were mixed with 400 g/cow of soybean meal and delivered individually to groups 
from day 0 of the experiment (end of second trimester of gestation) until calving (March 2018). 
Cows from both treatments also received 35 pounds daily of alfalfa-grass hay during this period. 
 

Sampling (Cows) 
On day 0 of the experiment and immediately upon calving, cow BW and BCS were 

recorded and blood samples collected for plasma fatty acid profile (gas chromatography). 
Colostrum samples and the expelled placenta will also be retrieved concurrently with blood 
collection when feasible (target = 30 samples/treatment) for fatty acid profiling and 
immunoglobulin G concentrations (colostrum samples only). After calving, treatment 



administration will be terminated, cow-calf pairs will be removed from their experimental groups 
and assigned to the nutritional and general management EOARC (which does not include 
essential fatty acid supplementation). Approximately 45 d after calving, cow milk production will 
be evaluated via weigh-suckle-weigh technique. More specifically, calves will be separated from 
their dams for 8 h and allowed to suckle for 30 min. Milk yield will be calculated as the difference 
between pre- and post-suckling calf BW multiplied by 3. Milk samples will be collected from 30 
cows/treatment and evaluated for milk composition (Dairy One Lab) and plasma fatty acid profile. 

 

Sampling (Offspring – birth to weaning) 
Immediately after birth, calf BW will be recorded and blood samples collected for plasma 

fatty acid profiling from all calves, whereas longissumus muscle samples will be collected from a 
subsample of calves (n = 30/treatment). Muscle samples will be analyzed for expression of cell 
differentiation and growth-related genes. Muscle samples will also be analyzed for global DNA 
methylation (Methylflash Methylated DNA Quantification Kit; Epigentek, Farmindale, NY) to 
search for evidences of epigenetic responses in muscular and intramuscular DNA to treatments 
applied on their dams. Twenty-four hours after birth and at the time of the weigh-suckle-weigh, 
blood samples will be collected from another subsample of calves (n = 30/treatment) and 
analyzed for immunoglobulin G concentrations (Bethyl Laboratories, Montgomery, TX).  
 

Sampling (Offspring – after weaning) 
Approximately 7 months after birth, calves (steers and heifers) will be weaned and 

maintained in a single pasture for a 45-day preconditioning. During this period, calves will be 
managed as a single group in meadow pastures harvested for hay the previous summer, and 
receiving alfalfa-grass hay for ad libitum consumption. Calves will be dewormed and receive 
vaccination against Clostridium and respiratory pathogens on day 15 and 43 of the 
preconditioning period. Blood samples will be collected at weaning, and on days 1, 3, 5, 7, and 10 
of preconditioning and for analysis of plasma haptoglobin, cortisol, and IGF-I to evaluate innate 
immunity and growth physiology parameters. Blood samples will also be collected on days 15, 22, 
29, 36, and 43 of preconditioning and analyzed for antibody titers against respiratory pathogens 
to assess vaccine efficacy. 

After preconditioning, calves will be transferred to a commercial feedlot (Beef Northwest; 
Boardman, OR), where they continued to be managed as a single group until slaughter at a 
commercial packing facility (Tyson Fresh Meats Inc., Pasco, WA). Upon arrival at the feedlot, 
steers will be implanted with Revalor IS (Merck Animal Health, Kenilworth, NJ) and heifers were 
implanted with Revalor IH (Merck Animal Health) upon arrival. Approximately 4 months after 
feedlot entry, longissimus muscle samples will be again collected from a subsample of calves (n = 
30/treatment) and analyzed for mRNA expression of growth-related genes, and global 
methylation in muscular and intramuscular DNA.  

During preconditioning and feedlot, calves will be observed daily for bovine respiratory 
disease symptoms according to the DART system (Zoetis, Florham Park, NJ), and treated 
accordingly when symptoms are observed. Upon slaughter, hot carcass weight will be collected 
and finishing final BW estimated based on 63% dressing percentage. After a 24-h chill, trained 
personnel will assess carcass backfat thickness at the 12th-rib and longissimus area, whereas all 
other carcass measures were recorded by a USDA grader. Preconditioning will be ADG 
determined using BW obtained at weaning and upon feedlot lot arrival. Feedlot ADG will 



determined using BW values obtained upon feedlot arrival and final finishing BW estimated from 
hot carcass weight.  
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: To date, cows received treatments are in the 
middle of the calving season. This experiment is expected to conclude in July 2019. 
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: None 
 
FUTURE FUNDING POSSIBILITIES: USDA-AFRI grant to investigate the role of omega-6 fatty 
acids on fetal development, focusing on hyperplastic and hypertrophy growth of muscle and 
adipose cells prior to birth and during early life. 
 


