
Reactivity of dorsal pedal vein of cattle to selected alkaloids associ­
ated with Acremonium coenophialum-infected fescue grass. Am. J. 
Vet. Res. 2:235-238. 18. Stuedemann, J.A and Hoveland, C.S. (1988). 
Fescue Endophyte: History and Impact on Animal Agriculture. J. 
Prod. Agric. 1:39-44. 19. Stuedemann, J.A. and Thompson, F.N. 
(1993). Management Strategies and Potential Opportunities to Re­
duce the Effects of Endophyte-Infested Tall Fescue on Animal 
Performance. In: D.E. Hume, G.C.M. Latch and H.S. Easton (eds.) 
Proc. Second International Symposium on Acremonium/Grass Inter­
action: Plenary Papers, 3-6 February 1993. Palmerston North, New 

Zealand. 20. Thompson, F.N. and Garner, G.B. (1994). Vaccines 
and pharmacological agents to alleviate fescue toxicosis. In: C.W. 
Bacon and J.F. White, Jr. (eds.). Biotechnology of Endophytic Fungi 
of Grasses. pp. 125-131. CRC Press, London. 21. Thompson, F.N. 
and Stuedemann, J.A (1993). Pathophysiology of fescue toxicosis. 
Agric. Ecosystems Environ. 44:263-281. 22. Tucker, C.A., Morrow, 
R.E., Gerrish, J.R., Nelson, C.J., Garner, G.B., Jacobs, V.E., Hires, 
W.G., Shinkle, J.J. and Forwood, J.R. (1989). Forage systems for 
beef cattle: Effect of winter supplementation and forage system on 
reproductive performance of cows. J. Prod. Agr. 2:217-221. 

Select Immune Response in Beef Calves Grazing 
Endophyte-infected Tall Fescue 

K.E. Saker, W.S. Swecker, Jr., and V.G. Allen 
Virginia-Maryland Regional College of Veterinary Medicine 
Crop and Soil Environmental Sciences 
Virginia Te(:h, Blacksburg, VA. 

Copper status and immune response of weaned 
beef steers that grazed endophye-infected (Acremonium 
coenophinlum, Morgan Jones and Gams) tall fescue 
(Festuca arundinacea Schreb.) was evaluated in a 6 
month, bi-location study(Ridge-Valley [R-V] and South­
ern Piedmont [SP] regions ofVirginia). Forty-two steers 
were blocked by weight and breed to: 1) endophyte-in­
fected (El) fescue and 2) endophyte-free (EF) fescue 
pastures at the two locations. Plasma Cu concentra­
tions were higher in steers grazing EF fescue at both 
study sites (R-V, P < 0.01 and SP, P < 0.05) compared to 
those grazing EI tall fescue. Ceruloplasmin oxidase 
activity was increased (P < 0.01) in steers that grazed 
EF versus EI fescue at the R-V site. Immune status was 
measured as total leukocyte count and monocyte cell 
activity. Steers grazing infected fescue had lower 
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(P < 0.01) leukocyte counts compared to steers on non­
infected fescue. Phagocytic activity and MHC class II 
antigen expression of monocytes from steers grazing EI 
fescue at the R-V site was lower (P < 0.05) compared to 
EF steers. Monocytes from EF steers at the SP study 
site were more responsive ( MHC antigen expression, P 
< 0.001 and hydrogen peroxide release, P < 0.05) com­
pared to monocyte activity of EI steers. Steers grazing 
EI fescue had lower body weights (P < 0.05) and body 
condition (P < 0.001), rougher hair coats (P< 0.001), and 
greater incidence of facial warts, nasal and occular dis­
charge (P < 0.05) compared to the EF groups at the end 
of the grazing period. These data suggest a relation­
ship may exist between endophyte infection and Cu 
status in regard to immune function in growing steers. 
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