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ABSTRACT

Beef steers (n ~ 252) were used to evaluate the effects of dietary supplement on fecal shedding of Escherichia coli
O157:H7. Seven pens of 9 steers (63 steers per treatment) were fed diets supplemented with or without yeast culture (YC) or

monensin (MON) and their combination (YC|MON). YC and MON were offered at 2.8 g/kg and 33 mg/kg of dry matter intake,

respectively. Environmental sponge samples (from each pen floor, feed bunk, and water trough) were collected on day 0. Rectal

fecal grab samples were collected on days 0, 28, 56, 84, 110, and 125. Samples were collected and pooled by pen and analyzed

for presumptive E. coli O157:H7 colonies, which were confirmed by a multiplex PCR assay and characterized by pulsed-field gel

electrophoresis (PFGE) typing. On day 0, E. coli O157:H7 was detected in 7.0% of feed bunk samples and 14.3% of pen floor

samples but in none of the water trough samples. The 71.4% prevalence of E. coli O157:H7 in fecal samples on day 0 decreased

significantly (P , 0.05) over time. E. coli O157:H7 fecal shedding was not associated with dietary treatment (P . 0.05);

however, in cattle fed YC and YC|MON fecal shedding was 0% by day 28. Eight XbaI PFGE subtypes were identified, and a

predominant subtype and three closely related subtypes (differing by three or fewer bands) accounted for 78.7% of environmental

and fecal isolates characterized. Results from this study indicate that feeding YC to cattle may numerically decrease but not

eliminate fecal shedding of E. coli O157:H7 at the onset of treatment and that certain E. coli O157 subtypes found in the feedlot

environment may persist in feedlot cattle.

The gastrointestinal tract of beef cattle is recognized as

the major natural reservoir for Shiga toxin–producing

Escherichia coli O157:H7, a human pathogen responsible

for nearly 70,000 foodborne illnesses each year in the

United States (38). During hide removal at harvest, beef

carcasses can become contaminated with E. coli O157:H7

from coming into contact with hides that are contaminated

with fecal matter (18, 19, 50). Elevated E. coli O157:H7

fecal shedding has been reported in cattle fed distiller’s

grains, an ethanol fermentation by-product (15, 27–30, 52,
57). In a recent survey, approximately 83% of beef

nutritionists reported formulating finishing diets to include

ethanol by-products (56). Therefore, strategies that effec-

tively reduce E. coli O157:H7 fecal shedding in beef cattle

at the preharvest stage are needed.

Monensin (MON), an antimicrobial classified as an

ionophore, is routinely fed to growing and finishing beef

cattle in rations used for growth promotion and control of

coccidiosis (48). However, growing public concern regard-

ing antimicrobial resistance driven by the use of antimicro-

bials for growth promotion in agriculture (44) has prompted

consumer demand for beef that has been raised without the

use of ionophores (22, 55). Ionophores have been shown to

have no effect or to exacerbate E. coli O157:H7 fecal

shedding in ruminants (16, 24, 37).
Yeast culture (YC) is a potential candidate for a natural

preharvest intervention to control E. coli O157:H7 fecal

shedding in cattle. YC products, such as those made with

Saccharomyces cerevisiae, often are thought to act as a

prebiotic and thus are classified as nondigestible ingredients

(such as a carbohydrate) that cannot be hydrolyzed or

absorbed by the upper digestive tract and may stimulate

growth or activity of the natural microflora in the gastroin-

testinal tract (21). Callaway et al. (10) hypothesized that

prebiotics may provide the native microflora with a

competitive advantage, allowing them to displace and exclude

pathogenic bacteria from the gastrointestinal tract. The

objective of this study was to evaluate dietary effects of YC

and MON and their combination on E. coli O157:H7 shedding

in feedlot cattle fed finishing diets with dried distiller’s grains

with solubles (DDGS). The hypothesis was that if YC reduced

E. coli O157:H7 fecal shedding, there would be contradictory

results when both YC and MON were fed to cattle.
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MATERIALS AND METHODS

Study design. All sampling techniques and animal use and

handling procedures were preapproved by the Colorado State

University Animal Care and Use Committee (approval 08-092A-

01). Cross-bred yearling beef steers (n ~ 252) consuming high-

concentrate finishing rations at the Southeast Colorado Research

Center (SECRC; Lamar, CO) were enrolled in a longitudinal study

to probe the effect of YC, MON, and YC|MON on fecal

shedding of E. coli O157:H7. Steers were sorted and housed in 28

dirt-surface pens (nine animals per pen), where every second pen

shared a water trough along the fence line. Each pen was randomly

assigned to one of four dietary treatments: (i) basal control (CON)

diet, (ii) diet supplemented with YC (Saccharomyces cerevisiae,
Diamond V XP, Diamond V Mills, Inc., Cedar Rapids, IA), (iii)

diet supplemented with MON (Rumensin, Elanco Animal Health,

Greenfield, IN), and (iv) diet supplemented with both YC and

MON. Finishing diets contained 19.7% DDGS on a dry matter

basis (Table 1) and were formulated to meet or exceed nutrition

requirements of finishing beef cattle (42). YC was offered at the

manufacturer’s recommended inclusion level of 56 g?animal21?day21

(as fed) during the transition phase and then decreased to

28 g?animal21?day21 (as fed) during the finishing phase (or 2.8 g/kg

of dry matter intake). MON was offered at the inclusion level of

11 mg/kg of dry matter intake during the transition phase and then

increased to 33 mg/kg of dry matter intake for the finishing phase

(6). Both YC and MON were offered in the total mixed ration in

place of an equal amount of cornmeal on a dry matter basis. Both

water and diets were offered ad libitum throughout the study.

Environmental sponge samples were collected on day 0 from

the floor, feed bunk, and water trough of each pen housing animals

enrolled in the study. Pen floor and feed bunk samples were

collected with sterile sponges hydrated with 10 ml buffered pep-

tone water (BioPro Enviro-Sponge Bags, International BioProducts

TABLE 1. Ingredients and nutrient composition of cattle diets throughout the study

Ingredients and nutrients

% of total mixed ration on a dry matter basisa

Transitionb Finishingc

CON YC MON YC|MON CON YC MON YC|MON

Ingredients

Alfalfa hay 9.3 9.3 9.3 9.3 5.5 5.5 5.5 5.5

Corn silage 12.6 13.2 12.6 13.2 9.0 9.0 9.0 9.0

Flaked corn 57.8 56.9 57.7 56.9 63.5 63.5 63.5 63.5

DDGSd 18.1 18.3 18.1 18.3 19.7 19.7 19.7 19.7

Limestone 1.5 1.5 1.5 1.5 1.6 1.6 1.6 1.6

Cornmeale 0.49 0.01 0.48 0.31 0.01 0.31

Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

Mineral oil 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Trace mineral premixf 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Vitamin E 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016

Vitamin A 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Yeast cultureg 0.526 0.526 0.311 0.311

Monesinh 0.015 0.015 0.016 0.016

Nutrientsi

Dry matter 71.28 71.49 73.38 73.36 74.75 74.76 75.52 74.85

CP 12.75 13.18 13.28 12.78 14.09 13.90 13.96 13.77

NPN 0.40 0.31 0.26 0.29 0.61 0.40 0.33 0.35

NDF 17.98 18.08 17.50 18.16 16.78 16.55 17.15 17.37

Ether extract 5.28 5.35 5.16 5.05 5.70 5.41 5.66 5.71

Calcium 0.72 0.66 0.59 0.65 0.82 0.80 0.83 0.73

Phosphorus 0.39 0.40 0.40 0.38 0.39 0.39 0.39 0.38

Sulfur 0.26 0.30 0.27 0.28 0.24 0.26 0.26 0.27

a Treatments were a basal control (CON) diet, diet supplemented with yeast culture (YC; Diamond V XP, Diamond V Mills, Inc., Cedar

Rapids, IA), diet supplemented with monensin (MON; Rumensin, Elanco, Division of Eli Lilly and Company, Greenfield, IN), and diet

supplemented with YC and MON (YC|MON).
b Transition ration was fed on days 0 to 8 of the trial.
c Finishing ration was fed on days 9 through 125 of the trial.
d DDGS, dried distiller’s grains with solubles.
e Both the YC and MON were offered in the total mixed ration in place of an equal amount of cornmeal on a dry matter basis.
f Formulated to provide the following on a dry matter basis: 0.70% Ca, 0.39% P, 0.78% K, 0.25% Mg, 0.25% S, 0.25% NaCl, 75 mg/kg

Zn, 85 mg/kg Fe, 10 mg/kg Cu, 25 mg/kg Mn, 0.20 mg/kg Co, 0.25 mg/kg I, and 0.12 mg/kg Se.
g YC was offered at the manufacturer’s recommended inclusion rate of 56 g?animal21?day21 during the transition phase and decreased to

28 g?animal21?day21 during the finishing phase (2.8 g/kg of dry matter intake).
h Final concentration of MON was 11 mg/kg of dry matter intake during the transition phase and increased to 33 mg/kg of dry matter intake

during the finishing phase.
i Nutrient values were determined from ration samples taken every 7 days throughout the study.
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Inc., Redmond, WA) by vigorously passing sponges over the

sample site surface and then placing sponges into sterile bags. Pen

floor samples were taken from the surface next to the water trough

(approximately 60 by 60 cm). Approximately 300 ml of water was

collected from each trough into a sterile Whirl-Pak bag (Nasco,

Modesto, CA). Rectal fecal grab samples were collected from all

animals on days 0, 28, 56, 84, 110, and 125 as described previously

(11). All samples were transported on ice to the Center for Meat

Safety and Quality (Colorado State University, Fort Collins), stored

at 4uC, and microbiologically analyzed within 24 h.

Microbiological analysis of environmental and fecal samples

for E. coli O157:H7. Fecal samples (10 g) from each animal housed

in the same pen were combined to create a 90-g composite sample

representing each pen. Fecal samples were microbiologically analyzed

to isolate and detect E. coli O157:H7 as detailed previously (11). The

entire (90-g) composite fecal sample for each pen was placed in a

1,627-ml Filter-Pak bag (Nasco) with 810 ml (10:1 dilution) of

phosphate-buffered tryptic soy broth (TSB-PO4; BD, Franklin Lakes,

NJ). Fecal slurries were homogenized by hand massaging and

incubated for 2 h at room temperature (25 ¡ 2uC)and then for 6 h at

42uC. After incubation, fecal slurries were stored up to 12 h at 4uC for

analysis by immunomagnetic bead separation (IMS) using the

Pathatrix protocol (Matrix MicroScience, Inc., Golden, CO). The

fecal slurry bags were placed in the Pathatrix warming pots (preheated

to 37uC), the Pathatrix apparatus was inserted into the filtered side of

each fecal slurry bag, and 50 ml of anti-O157 immunomagnetic beads

(Dynabeads, Invitrogen, Oslo, Norway) was added to the connector

tubing. The samples were circulated for 60 min at 37uC, and the beads

were then washed with phosphate-buffered saline (PBS). After IMS,

50 ml of the beads plus PBS was plated in duplicate onto modified

sorbitol MacConkey agar (BD) supplemented with 20 mg/liter

novobiocin and 2.5 mg/liter potassium tellurite (mSMAC). The

mSMAC plates were incubated for 24 ¡ 2 h at 37uC.

Environmental samples were prepared in a different manner.

Water samples were passed over a 150-ml bottle-top filter unit

(0.45-mm pore size; Corning Inc., Corning, NY) to concentrate E.
coli O157:H7 cells. Environmental sponge samples from the pen

floors and feed troughs and the filters from the bottle-top units

were then transferred to sterile filter Whirl-Pak bags (Nasco) and

combined with 90 ml of TSB-PO4. After incubation, pen floor and

feed trough samples were stored at 4uC until they were subjected to

the IMS procedure as described by Barkocy-Gallagher et al. (2, 3)
using anti-O157 immunomagnetic beads (Dynabeads). After IMS,

50 ml of each environmental sample was plated on mSMAC plates

as described above.

Molecular confirmation and subtyping of E. coli O157:H7
isolates. After incubation, up to three colonies with morphology

typical of E. coli O157:H7 were selected from each plate and

confirmed as E. coli O157:H7 with a multiplex PCR assay.

Presumptive E. coli O157:H7 colonies were screened for the

presence of eaeA, fliCh7, rfbE, stx1, and stx2 using primers and

amplification conditions described previously (25). A sample that

contained an E. coli isolate carrying at least one Shiga toxin gene

and rfbE was deemed positive for E. coli O157:H7. One isolate

from each E. coli O157:H7–positive sample was characterized by

pulsed-field gel electrophoresis (PFGE) typing using the standard-

ized Centers for Disease Control and Prevention PulseNet protocol

(46). PFGE patterns obtained were analyzed and compared using

the Bionumerics version 3.5 software package (Applied Maths,

Saint-Matins-Latem, Belgium). Similarity clustering analyses were

performed using the unweighted pair group matching algorithm

and the Dice correlation coefficient (26).

Statistical analysis. Fecal shedding results were analyzed as

a 2 | 2 factorial, completely randomized block design with

repeated measures. Pens of cattle served as the experimental unit,

and composite fecal samples from each pen served as the sample

unit. Data were analyzed using the GLIMMIX procedure as

implemented in Statistical Analysis Software (version 9.1.3; SAS

Institute, Cary, NC). The final model for E. coli O157:H7 fecal

shedding included the first order interactions of main effects of

treatment (i.e., control, YC, MON, and YC|MON), sampling

day, and treatment | sampling day interactions. The model also

included a random statement to account for body weight block and

a repeated measures statement because all pens were sampled on

multiple days. The three-way interaction of YC | MON |

sampling day was included in the final model because the data would

not converge otherwise. Differences were computed by including the

PDIFF statement in the model. A chi-square test as implemented in

the frequency procedure in SAS was performed to evaluate the

association between dietary treatment and the presence or absence of

E. coli O157:H7 in feces. Individual comparisons for frequency

differences within each day were analyzed using Fisher’s exact test in

SAS. The level of significance was set at P , 0.05.

RESULTS AND DISCUSSION

There was no effect (P . 0.05) of treatment on daily

feed intakes, which were 10.4, 10.2, 10.4, and 9.7 kg of dry

matter per day for CON, YC, MON, and YC|MON

treatments, respectively (data not shown). Before cattle were

exposed to housing pens and treatment diets (day 0), E. coli
O157:H7 was isolated from 7.0% of feed bunk samples and

14.3% of pen floor samples (Fig. 1). Before the initiation of

dietary treatments on day 0, 71.4% of the pens had at least

one animal that shed E. coli O157:H7 in their feces (Fig. 2).

Overall, 19.6% (33 of 168) of composite fecal samples were

positive for E. coli O157:H7. Cumulatively, 75.0% (21 of

28) of treatment pens produced at least one positive sample

over the course of the study. Although no difference (P .

0.05) in fecal shedding of E. coli O157:H7 was associated

with dietary treatment, the average pen prevalence of cattle

shedding E. coli O157:H7 decreased significantly over time

(P , 0.01). Additionally, YC-fed cattle (both YC and

YC|MON treatment groups) numerically cleared E. coli

FIGURE 1. Prevalence of Escherichia coli O157:H7 in environ-
mental samples (feed bunk, water trough, and pen floor) collected
on day 0 of the trial before cattle were introduced to pens. Pens of
steers were fed diets supplemented with yeast culture (YC),
monensin (MON), or both additives (YC|MON). E. coli O157:H7
was not detected in any samples taken from water troughs.
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O157:H7 by day 28 and remained free of E. coli O157:H7

through day 84, at which time fecal shedding of this pathogen

numerically increased for all treatment groups (Fig. 2).

Estimated probability of encountering the pathogen decreased

(P , 0.01; Fig. 3) over time in pooled pen samples.

Eight unique XbaI PFGE subtypes were identified from

39 E. coli O157:H7 isolates representing each positive

environmental and fecal sample throughout this study

(Table 2). One predominant PFGE subtype (subtype A)

accounted for 22% of all isolates characterized (Table 2).

PFGE subtypes B, C, and F differed from subtype A by

three or fewer bands and thus were considered closely

related to the predominant subtype (54). Cumulatively,

subtype A and the closely related subtypes B, C, and F

accounted for 78.7% of E. coli O157:H7 isolates charac-

terized by PFGE typing. These four closely related subtypes

were detected in the pens and feces of cattle from all

treatment groups, but subtype A was the only subtype that

recurred throughout this longitudinal study (Table 3).

Based on previous studies and the high initial

prevalence of E. coli O157:H7 colonization within the

population of cattle enrolled in this study, we hypothesized

that E. coli O157:H7 fecal shedding would increase over

the course of the study in the basal control group. However,

the data did not support this hypothesis; the prevalence of

E. coli O157:H7 decreased over the course of the study

across all treatment groups. We did not expect a synergistic

effect on E. coli O157:H7 fecal shedding attributable

to simultaneous ingestion of YC and MON (49). We

hypothesized that YC would reduced E. coli O157:H7 fecal

shedding, and contradictory results would be obtained when

YC was fed with MON. However, this hypothesis was not

supported by the results, and further studies are needed to

elucidate the relationship between YC and MON in finished

cattle diets. The lack of an effect of the MON treatment was

expected and is in agreement with previous reports (12, 16,
20, 24).

DDGS in the feed did not stimulate proliferation and

shedding of E. coli O157:H7 in the current study; shedding

was low in the CON treatment group throughout the study.

In other studies, feeding cattle fermented by-products

(distiller’s or brewer’s grains) has been associated with

increased fecal shedding of E. coli O157:H7 (15, 27–30, 52,
57). We speculated that the low final prevalence of E. coli
O157:H7 fecal shedding observed in the current study could

be attributed to antimicrobial residues in the DDGS, which

may have antagonized the growth of E. coli O157:H7. As

part of the ethanol production process, some antimicrobials

such as penicillin G, streptomycin, tetracycline, monensin,

and virginiamycin have been used to suppress bacterial

growth (1, 14). Although there is no evidence to suggest that

the DDGS used in the current study contained antimicro-

bials or antimicrobial residues at levels sufficient to destroy

the pathogens in the gastrointestinal tract of these cattle,

such residues may explain the lack of E. coli O157:H7

prevalence observed after day 0. Other properties of the

DDGS, such as a dense population of Lactobacillus spp.

(43), also may have had a negative effect on E. coli
O157:H7. In the fuel alcohol industry, lactobacilli are the

most common and persistent bacterial contaminants (4, 40).
Because the study design lacked a treatment group that

received no DDGS, comparisons with or without DDGS in

the diet were not made, and no conclusions regarding

DDGS can be clearly drawn. Studies evaluating the effects

of lactobacilli in distiller’s grains on the fecal prevalence of

E. coli O157:H7 in feedlot cattle are needed.

Lactobacillus acidophilus, when offered in the diet as a

direct-fed microbial, has been useful in some studies for

reducing fecal shedding of E. coli O157:H7, thus having

potential for preharvest reduction of this pathogen (7, 8, 17,
35, 36, 53). Although both YC and L. acidophilus are

considered direct-fed microbials, the direct mode of action

FIGURE 2. Prevalence (mean and standard deviation) of Esch-

erichia coli O157:H7 from day 0 (pretreatment) through day 125
in composite fecal samples of finishing beef steers (seven pens).
Steers were fed diets supplemented with yeast culture (YC),
monensin (MON), or both additives (YC|MON). No difference in
fecal prevalence of E. coli O157:H7 due to treatment was found (P .

0.05); however, day of sample collection did have a significant effect
(P , 0.01). Fecal shedding of E. coli O157:H7 was significantly
reduced across all treatments on day 28 compared with day 0 (*).
Error bars represent the standard error of the mean calculated for
each dietary treatment for each sample collection day.

FIGURE 3. Estimated probability of E. coli O157:H7 fecal
shedding in cattle on each sample collection day across all
treatments. Error bars represent the standard error of the mean
calculated for each estimated probability. Significant differences
(*) were detected for the probability of encountering E. coli

O157:H7 in the feces on different collection days (P , 0.01).
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of YC versus L. acidophilus is likely different. Whereas L.
acidophilus secretes a bacteriocin (colicin) that inhibits or

directly interacts with the expression of virulence-related

genes in E. coli O157:H7 (39), YC may provide the native

microflora with nutritive constituents that inhibit colonization

of cattle by E. coli O157:H7 (10). Other preslaughter

interventions also have been proposed (10, 35, 51). Some

potential strategies include (but are not limited to) competitive

exclusion applications using native cultures from the gut of a

healthy animal transferred to the naı̈ve gut of young animals,

antibiotics (e.g., neomycin sulfate), bacteriophages (bacterial

viruses), treatment with sodium chlorate, vaccinations, diet

shifts, and washing of animals before slaughter.

After day 0, the prevalence of E. coli O157:H7 fecal

shedding was low throughout the study, with only a subtle

spike in all treatment groups on day 110. Khaitsa et al. (31)
described three distinct prevalence phases of fecal shedding

of E. coli O157:H7 in finishing beef steers: preepidemic,

epidemic, and postepidemic. These phases were character-

ized by a pattern of low initial prevalence, followed by

dramatically high incidence, and then by a second low

prevalence period, respectively. This pattern indicates the

presence of time-dependent risk factors that could contribute

to fecal shedding of E. coli O157:H7 (31). In the current

study, this pattern could explain the initial peak in prevalence

observed on day 0, the dramatic decrease on day 28, and then

the subtle spike on day 110. The cattle probably entered the

trial during an epidemic phase, which was followed by a

postepidemic phase when treatments began. This theory

coincides with the incidence of the predominant related

subtypes A and C that were found in both the feces of cattle

and environmental samples on day 0. These subtypes may

have been unique to and persistent at the facilities at SECRC,

and the cattle could have been naturally infected with these

subtypes upon entering the feed yard (but not their treatment

pens) the month before the trials began. This hypothesis is

supported by previous findings indicating that the finishing

unit rather than introduction of new cattle was the source of E.
coli O157:H7, particularly when there was persistence of the

pathogen on environmental surfaces (32). Another explana-

tion for the decrease in E. coli O157:H7 prevalence over the

course of the study may have been the small number of cattle

in the pens (5, 9).
The current study was conducted from June through

October, months when a seasonal increase in detection of E.
coli O157:H7 would be expected (23, 45). However, E. coli
O157:H7 fecal shedding patterns observed in this study

were inversely related to changes in the weather. During the

trial, the average temperature was 19.4, 23.9, 27.8, 22.2, and

15.6uC for June, July, August, September, and October,

respectively (41). These changes in temperature may be

relevant for explaining the subtle spike in E. coli O157:H7

prevalence on or before day 110.

The reason for the introduction of genetically diverse E.
coli O157:H7 subtypes D and H on day 110 is not clear. The

subtypes differed from the predominant subtype by more

than seven bands and were distinctly different from each

other. These two unique subtypes were present in CON, YC,

TABLE 2. Pulsed-field gel electrophoresis (PFGE) characteriza-
tion of E. coli O157:H7 isolates from environmental and fecal
samples across all sample collection days

PFGE subtype

No. of bands

different from

subtype A No. of isolatesa No. of pens

A 22 8

B 2 1 1

C 3 12 9

D .7 4 2

E 4 1 1

F 2 2 1

G .7 1 1

H .7 4 1

Total 47

a Number of combined fecal and environmental samples through-

out the study that were positive for E. coli O157:H7.

Environmental samples were collected on day 0 (pretreatment)

from each treatment pen floor, feed bunk, and automatic water

trough. Fecal samples were collected from every animal by rectal

palpation on days 0, 28, 56, 84, 110, and 125.

TABLE 3. Distribution of pulse-field gel electrophoresis (PFGE) E. coli O157:H7 subtypes for each dietary treatment on each
collection daya

Collection day

PFGE subtypes isolated from:

Environment CON YC MON YC|MON

0 A, C A, C, G A, C, E A, B, C, F A

28 A ND A ND

56 NA ND NA ND

84 ND ND ND ND

110 D D H A

125 NA NA ND NA

a Treatments were a basal control (CON) diet, diet supplemented with yeast culture (YC; Diamond V XP, Diamond V Mills, Inc., Cedar

Rapids, IA), diet supplemented with monensin (MON; Rumensin, Elanco, Division of Eli Lilly and Company, Greenfield, IN), and diet

supplemented with YC and MON (YC|MON). Environmental samples were collected only on day 0 (pretreatment) from each treatment

pen floor, feed bunk, and automatic water trough. Fecal samples were collected from every animal in each treatment group by rectal

palpation on days 0, 28, 56, 84, 110, and 125. ND, E. coli O157:H7 was not detected, therefore PFGE analysis was not conducted. NA, E.
coli O157:H7–positive isolates were detected but not analyzed by PFGE.
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and MON cattle, and the only similarity between the cattle

shedding these strains, aside from weather, was the basal

diet. Subtypes D and H may have been introduced from the

diet or during handling or delivery of feed, which also could

account for the sudden appearance of these subtypes on day

110. Colonization of cattle by E. coli O157:H7 from

contaminated feed or water sources has been reported (13,
33, 34).

The small number of sample collection days resulted in

low statistical power to detect differences between dietary

inclusions of YC and MON, and diluted levels of E. coli
O157:H7 in pooled fecal samples may have affected our

ability to detect differences due to dietary treatment. The

sensitivity of the detection methods decreases when E. coli
O157:H7–positive fecal samples are mixed with E. coli
O157:H7–negative samples (47).

Feeding YC and MON, either individually or in

combination, did not have a significant effect on E. coli
O157:H7 fecal shedding in feedlot cattle consuming DDGS.

Fecal shedding of E. coli O157:H7 was low (,10%) across

all treatment groups throughout the study, which may have

affected our ability to identify significant differences.

Although the results of our research agreed with earlier

reports concerning MON, there was no evidence to support

the hypothesis that DDGS stimulated shedding of E. coli
O157:H7 in the control group of cattle. We did obtain some

evidence that supplementing the diets of finishing cattle

with YC could more rapidly decrease, but not eliminate,

fecal shedding of E. coli O157:H7 after initial application of

the feed additive. PFGE characterization of environmental

and fecal isolates revealed the dominance of several closely

related strains, suggesting that feedlots may act as reservoirs

of E. coli O157:H7 strains and may contribute to the

dissemination and maintenance of this pathogen on the

farm. Additional research is needed to confirm an inhibiting

effect of YC on E. coli O157:H7 in cattle. More research is

needed to evaluate various dosage levels of YC formulated

with different ration components (e.g., with and without

DDGS) and the introduction of the feed additive into the

diet at different times before slaughter.
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