Grazing toxic endophyte-infected tall fescue does not influence pancreatic or small intestinal digestive enzyme activities in beef steers
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Introduction

* Pancreatic and small intestinal digestive enzymes are responsive to changes in nutrient
intake and tissue mass. (Kreikemeier et al., 1990; Swanson et al., 2002)

Results

e Steers grazing NTE pastures had a greater (P < 0.001) average daily gain (0.282
vs -0.631 kg/d) and final BW at slaughter (739 vs 620 kg) than steers grazing TE
» Grazing toxic endophyte-infected tall fescue containing ergot alkaloids can lead to Table 1. Pancreatic and small intestinal digestive enzyme pastures.

reductions in forage intake and body weight gain. (Strickland et al., 2011) activities in jejunal mucosa of beef steers grazing toxic
* Recent research in sheep has found that fetal pancreatic mass is decreased with endophyte-infected (TE) or non-toxic endophyte-infected (NTE)

maternal dietary intake of toxic endophyte-infected tall fescue during mid- to late- tall fescue for 84 d.

* Small intestinal segment mass and mucosal density (P > 0.16) were not
influenced by treatment.

gestation. (Greene et al., 2019) Treatment  Grazing TE pasture did not influence (P > 0.21) pancreatic or small intestinal
T protein concentrations.
* Therefore, it could be possible that grazing toxic endophyte-infected tall fescue ltem NTE TE SEM? P-value
?nfluences pancreatic digestive enzymes because of changes in tissue mass and dietary BW at slaughter, /39 620 13.6 <0.001 * Pancreatic a-amylase and trypsin activity per gram pancreas (P = 0.21) or per
intake. kg gram pancreatic protein (P > 0.30) were not influenced by fescue treatment.
* Moreover, it is unknown if deficiencies in post-ruminal digestive enzymes could Average daily gain, » Small intestinal glucoamylase, isomaltase, and maltase activities did not differ
contribute to reduced gains among cattle grazing toxic endophyte-infected tall fescue. kg/d between steers grazing NTE or TE pastures when expressed per gram of
0.152 0.006 intestinal tissue (P > 0.47) or per gram of intestinal protein (P > 0.60).
biecti Pre-shrunk
Objectives
* The objective of this experiment was to determine the influence of toxic endophyte- 0.126 <0.001 .
infected tall fescue exposure on pancreatic and small intestinal digestive enzyme Post-shrunk ' ' COhC|USIOnS . . | |
S Eiviiiee i free Qe * These data indicate that decreased gz?ms observeo! in ca.ttle cgnsurnmg TE are
Mucosal density, . . 224 0.16 not a result of decreased pancreatic or small intestinal digestive enzyme
. activities.
Materials and Methods 7
Experimental design | B Jejunal intestinal 4.43 0.36 » More research is needed to understand how maternal exposure to TE influences
* Twelve fescue-naive Ic?eef stegrs.[693 + 42.7 kg of body weight (BW)] were stratified by protein, mg/g offspring pancreatic and small intestinal mass and digestive enzyme activity.
BW and randomly assigned within BW ranks to graze: Pancreatic 6.17 022
1. Non-toxic endophyte-infected tall fescue (NTE, n = 6, 0.01 + 0.009 mg protein, mg/g Literature Cited
ergovaline + ergovalinine/kg) a-Amylase

* Greene, M. A, J. L. Britt, R. R. Powell, F. A. Feltus, W. C. Bridges, T. Bruce, J. L.

2. Toxic endophyte-infected tall fescue (TE, n = 6, 0.50 + 0.048 m
i ( s U/g pancreas 302 Klotz, M. F. Miller, and S. K. Duckett. 2019. Ergot alkaloid exposure during

ergovaline + ergovalinine/kg)

U/g protein 1911 gestation alters: 3. Fetal growth, muscle fiber development and miRNA
e Steers grazed pastures for 84 d and were slaughtered in three groups for tissue . transcriptome. J. Anim. Sci. 97:3153-3168. doi:10.1093/jas/skz153
: Trypsin
collection.
U/g pancreas 5.63 * Kreikemeier, K. K., D. L. Harmon, J. P. Peters, K. L. Gross, C. K. Armendariz, and C.
Sample collection and analyses U/e protein 35 O R. I.<r.e.hbiel. 1990. Ir}fluen.ce of dietary forage and feed iqtake c?n carbohydrase
A 1-m segment of the small intestine was collected 5-m distal to the pyloric sphincter. &P ' act.|V|t|es and small intestinal morphology of calves. J. Anim. Sci. 68:2916-2929.
Glucoamylase doi:10.2527/1990.6892916x
* Subsamples of the small intestinal mucosa and pancreas were collected, homogenized U/g intesti 0.658
in saline, and assayed for protein concentration. g Intestine ;  Strickland, J. R., M. L. Looper, J. C. Matthews, C. F. Rosenkrans Jr., M. D. Flythe,
U/g protein 6.18 and K.R. Brown. 2011. BOARD-INVITED REVIEW: St. Anthony’s Fire in livestock:
* Pancreatic (a-amylase and trypsin) and small intestinal (maltase, isomaltase, lsomaltase Cagses, mec.hanisms, and potential solutions. J. Anim. Sci. 83:1603-1626.
glucoamylase) digestive enzyme activities were assayed. doi:10.2527/jas.2010-3478
U/g intestine 0.407 |
* One unit (U) of pancreatic digestive enzyme activity equals 1 pmol of p-nitrophenol for u/ foi 3.8 * Swanson, K. C, C. J. Richards, and D. L. Harmon. 2002. Influence of abomasal
amylase or 1 umol of p-nitroanilide produced per min. g protein ' infusion of glucose or partially hydrolyzed starch on pancreatic exocrine
Maltase secretion in beef steers. J. Anim. Sci. 80:1112-1116.
* One unit (U) of small intestinal carbohydrase activity equals 1 umol of glucose U/g intestine 1.06 doi:10.2527/2002.8041112x

produced per min for glucoamylase and 0.5 umol of glucose produced per min for
maltase and isomaltase.

U/g protein 9.74

aStandard error of the mean (n = 6).

 Data are expressed as U/g tissue or U/g protein.

 Data were analyzed using the GLM procedure of SAS as a randomized complete block
design for effects of treatment and slaughter group (blocking factor).



