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Abstract: GenX is an environmental contaminant with 
wide industrial use and found in drinking water. These 
chemicals have high bioaccumulation and cause adverse 
health effects in animals and humans. Previous study 
has shown that pre GenX perfluoroalkyl/polyfluoroalkyl 
substances (PFAS) and GenX affect immune cells but 
there is limited study on their impact on innate immune 
cells (neutrophils) in livestock, such as cows. This study 
evaluated the effect of GenX exposure on innate and 
adaptive immune response gene transcription in bovine 
neutrophils ex vivo. Whole blood was collected using 
Acid citrate dextrose as a coagulant from cows (n = 5). 
Neutrophils were isolated using differential centrifuga-
tion and hypotonic lysis of red cells. Isolated neutrophils 
were treated with GenX (100 ng), or untreated (control 
group) for hour at 37oC, 5%CO2 and 85% relative hu-
midity. After treatment, total RNA was extracted using 
Trizol reagent, reverse transcribed to cDNA, and quanti-
tative PCR was performed using the innate and adaptive 
immunity RT2 profiler array (Qiagen) with 84 genes. The 
qPCR data were analyzed using Livak’s method to calcu-
late fold change (FC) in gene expression between GenX-
treated and control neutrophils, and FC >2, (p < 0.05) 
was considered significant. Normalization of data was 
performed with GAPDH and Beta Actin as an internal 
control. Out of the 84 genes tested, 78 were expressed, 25 
were upregulated and4 were downregulated, in response 
to GenX exposure. Exposure to GenX upregulated 
the expression of TLR8 (FC = 24.75), NOD2 (FC = 
7.65), STAT1 (FC = 49.35), HLA-A (FC = 14.07), and 
NKB1A (FC = 16.52). Treatment with GenX decreased 
the expression TICAM1 (FC = -2.30), CD86 (FC = 
-2.27) and RAG1 (FC = -2.50). These results indicate 
that GenX exposure can activate and modulate the ex-
pression of innate and adaptive immune response genes 
in cow neutrophils. STAT1 is involved in transcriptional 
regulation and activation of TLR7/8 shifts neutrophil 
function from phagocytosis to NETosis. Thus, the mech-
anism of action of GenX on identified gene targets and 
their function and possible animal health consequences 
warrants further study.
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Abstract: Fescue toxicosis decreases beef cattle per-
formance in a multitude of ways, including decreased 
health and immunity. Cattle challenged by fescue 
toxicosis are often grazing in an environment favor-
able for development of gastrointestinal nematodes 
(GIN). Interactions of fescue toxicosis and parasite 
challenge may result in further performance and eco-
nomic losses. Many beef producers treat animals regu-
larly for GIN parasites with little insight on necessity 
or effectiveness of anthelmintic products. Overuse of 
anthelmintics can result in development of anthel-
mintic resistance in GIN populations. To minimize the 
development of anthelmintic resistance, implementa-
tion of selective deworming practices should be con-
sidered. However, level of parasite burden and effects 
of fescue toxicosis on parasite burden need to be better 
understood in beef cattle herds before recommenda-
tions can be offered. Therefore, the objective was to 
investigate the impact of fescue toxicosis on GIN para-
site infection rates through fecal egg counts (FEC), 
body weight (BW), hematocrit (HCT), and body con-
dition score (BCS). Starting in April, for 14 consecu-
tive weeks post-weaning, pregnant Angus-based cows 
(2 to 4 years old, n = 65) were rotationally grazed on 
either novel endophyte (EN) fescue or endophyte-
infected (EI) fescue pastures. Hematocrit, BCS, and 
BW were assessed weekly, while FEC were measured 
bi-weekly to monitor the physiological changes as a re-
sult of consuming endophyte-infected tall fescue. All 
data were analyzed using Proc MIXED in SAS with 
repeated measures. Statistical significance was declared 
at P ≤ 0.05 and a trend at 0.10 > P > 0.05. Overall, FEC 
were low (4.2 ± 0.9 eggs/gm) in these mature cattle and 
grazing EI or EN fescue did not have any overall effect 
(P > 0.05) on the FEC. However, FEC decreased (P < 
0.05) over the course of the study from week 1 to week 
13. Body weight, HCT, and BCS were not affected (P 
> 0.05) by the type of fescue grazed. There was a ten-
dency (P < 0.10) for 2-3 and 4-6 year old cattle to have 
lower BW when grazing EI compared with EN fescue 
while cattle >7 were not affected. Cattle gained BW 
(P < 0.05) over the 14-week study (471.4 and 527.7 ± 
0.6 kg, 0 and4 week respectively). For cattle grazing EI 
fescue, HCT linearly decreased (P < 0.05) from week 
1 to week 14 whereas cattle grazing EN fescue had a 
linear increase (P < 0.05) in HCT from week 1 to week 


