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A Population Approach to Diagnosis of Grow-
Finish Diarrhea Complex

Gerald E. Duhamel Introduction tion of uninfected healthy animals at
Michelle R. Mathiesert one end of the spectrum and severely
Although viruses are common in infected animals in the terminal stage
most body systems, diseases of theof the disease at the other end (Figure
Summary and Implications alimentary tract of growing-finishing 1). Between these two extremes sits a
pigs are almost exclusively caused by population of animals either exposed
Because the growing-finishing bacterial infections. The major known or infected with the agent, but may or
phase of pig production accounts for bacterial diseases affecting the alimen-may not show signs of disease. Tra-
60 to 70 percent of the total feed costs,tary tract of pigs at this stage include ditionally, laboratory diagnosis of
improvements in feed efficiency dur- proliferative enteritis or “ileitis” caused alimentary tract diseases of growing-
ing that period can significantly effect by Lawsonia intracellularis salmo- finishing pigs has meant complete
cost-benefit potential. Alimentary tract nellosis caused by Salmonella examination of a few severely affected
diseases caused by bacterial agentstyphimurium/agona/derbygcolonic  ordead animals. Although this approach
can significantly impact the capacity spirochetal infections caused by is highly specific and allows all pos-
of growing-finishing pigs to utilize Serpulina hyodysenteriggwine dys- sible concurrent disease problems to
nutrients. Although disease problems entery) and Serpulina pilosicoli,the  be identified, it is relatively insensi-
in the poultry industry are most often cause of porcine colonic spirochetosis. tive because only a few animals are
diagnosed by complete examination of Infection frequency within an ani- examined and the findings may not
several live animals submitted for malpopulation canbe viewed as havingrepresent the disease affecting the
necropsy, such an approach is costa normal distribution with a propor- at-risk population.
prohibitive for growing-finishing pigs.
To better control enteric bacterial dis-
eases of growing/finishing pigs, we
investigated the value of examining
fecal specimens taken front a repre-
sentative number of potentially ex-
posed or infected pigs for the presence
of three major enteric bacterial patho-
gens. We hypothesized that examining
such fecal specimens would provide Severely
useful information about a farm's bac- ~ 'nfected
terial enteric infection status. These \\

Number of Animals

Not
Infected

/

Exposed/Infected

results indicated cost-effective con- -
trol strategies aimed at enteric bacte-
rial diseases onindividual farms should
be implemented. This approach also
could form the basis of a surveillance Infection Status
program for control of bacterial agents
with a public health significance.

Figure 1. Normal distribution of infection frequency in a population of susceptible animals.
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Table 1. Number of fecal specimens positive for the presence of bacterial agents potentially lated from 13/40 (32.5 percent) of the
involved in diarrheal disease of growing-finishing pigs. samples. None ofthe specimens yielded

Farm No. specimens Lawsonia Salmonellaet Spirochetest Serpullna hyOdysenteriae
examined intracellularis WBHIS S. pilosicoli
(%) (%) (%) (%) Discussion
IA1 17 3(17.6) 0 0 NA A lati h .
D1 15 6 (40.0) 2 (13.3) 0 NA A popu atlon'approac' to dlag-
KS1 21 3(14.3) 2(9.5) 0 NA nosing three major enteric bacterial
SC1 22 1(4.5) 2(9.1) 2(9.1) 2/2 diseases indicated considerable varia-
OH1 18 11 (61.1) 1(5.6) 4(22.2) 0/4 tion amona farms with hi r f
SD1 10 3(30.0) 0 2 (20.0) 0/2 ; ong farms w t a §t0 y o
diarrhea among growing-finishing pigs.
OH2A 10 0 5 (8.0) 0 NA For example, a complex of more than
OH2B 11 0 10 (90.9) 0 NA one bacterial agent was identified on
. 1 0 11 (100.0) 0 NA four farms. This is likely to occur when
OH2D 10 0 6 (60.0) 1(10.0) 0/1 . . o
pigs from different sources with differ-
1A2 10 0 7 (70.0) 2 (20.0) 0/2 ent health and immune status, genetic
sc2 40 0 1(2.5) 13 (32.5) 0/11 background and endogenous gut flora
mingle. H i -
L1 20 0 0 0 NA ! gle o;vever', Tt the time of sam
SD2 9 0 0 0 NA pling, one bacterial agent appeared to

predominate over the others on farm

$ID1, serotype unidentified; KS$. agonaSC1,S. brandenburgOH1S. orion OH2,S. typhimurium  ID1 and farm OH1, whereas similar
var.copenhagenlA2, serotype unidentified; SC3, typhimuriunvar.copenhagen prevalence of either Lawsonia

TWBHIS = weaklyB-hemolytic intestinal spirochetes3. pilosicoli,number positive/number tested; . .
NA = Not applicable. intracellularis and Salmonella agona

and Lawsonia intracellularis, Salmo-
nella brandenbergand Serpulina
Assuming an intervention strat- laboratory examination. Each speci- pilosicoli were present on farm KS1
egy is available to control the infecting men was processed immediately uponand farm SC1, respectively.

agent, it would be desirable to deter- arrival according to a protocol for bac- Although several farms were in-

mine the infection status of the popu- teriologic examination developed in cluded in this pilot study, statistical

lation with the highest potential benefit our laboratory. inferences about specific bacterial agent
for treatment. To improve our ability prevalence rates could not be made.
to control enteric bacterial diseases, Results Nevertheless, about half of the farms
we investigated the value of examin- examined had between 4.5 percent and
ing fecal specimens taken from a rep- The results of laboratory exami- 61.1 percent of the specimens positive

resentative number of potentially nations are presented in Table 1. Asfor the presence of Lawsonia
exposed or infected animals for the expected, prevalence of each agentvariedntracellularis, suggesting a high pre-
presence of three major enteric bacte-by farm. Mixed infections were present valence of this agent in diarrheal sam-
rial pathogens. We hypothesized ex-on four farms (ID1, KS1, SC1, OH1) ples taken from growing-finishing
amining fecal specimens taken from and two farms had no bacterial agentspigs. Four finisher farms in Ohio had
animals with clinical signs of diarrhea identified (IL1 and SD2).Lawsonia a high prevalence ofSalmonella
would provide useful information about intracellularis was identified on six typhimuriumvar. copenhagenThese
the bacterial enteric infection status of farms; two without other significant farms shared a common feed supplier

a farm. bacterial agents (IA1 and SD1); three and source of feeder pigs and therefore
with Salmonellae; one withSalmo- cannot be considered independent
Materials and Methods nella brandenburgand Serpulina farms. By contrast, farm SC2 had only

pilosicoli (SC1). Four finisher farms 2.5 percent of 40 specimens positive
Between April and August 1998, in Ohio had a high prevalence 8&l- for Salmonella typhimuriunvar.
224 fecal specimens (nine to 40 permonella typhimuriunvar.copenhagen copenhagenmaking interpretation of
farm) were obtained from growing- and also shared a common feed sup+his finding in relation to the diarrheal
finishing pigs on 14 farms with a his- plier and feeder pig source. Farm IA2 problem on this farm more difficult.
tory of diarrhea. Swabs obtained directly had a high prevalence of an unidenti- However, one-third of the specimens
from the rectum of pigs with diarrhea fied Salmonellae. Salmonella collected on farm SC2 also had spiro-
or from fresh, undisturbed loose stools typhimuriumvar.copenhagemasiso- chetes different from Serpulina
on the floor were placed in Amies lated from one specimen from farm pilosicoli. The high prevalence of
transport medium with charcoal and SC2, but spirochetes that were differ- spirochete shedding suggested a
shipped on ice by overnight courier for ent fromSerpulina pilosicolivere iso- (Continued on next page)
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potential role for this organism in th
disease problem on this farm. Fin
identification of the spirochete migt
reconcile the laboratory results wii
the clinical problem.

The results of the laboratory e:
aminations are affected by the relati
sensitivity of the various methods, tl
length of fecal shedding of each age
and the rate of new infections withi
the population. Therefore, the ma
commonly isolated agent might not |
the one that causes the most dise:
Additionally, demonstration of a bac
terial agent in a fecal specimen mig
not be sufficient to establish a cau
and effect relationship; infection migl
not always equal disease. In spite
these limitations, diagnosis of entel
bacterial infections in live animals ce
provide a basis for implementing str
tegic interventions to address pro
lems in order of importance to tf
population at risk.

Because transmission of entel
bacterial disease agents occurs prir
rily through the fecal-oral route, cor
trol measures aimed at reducil
environmental contamination, incluc
ing sanitation and antimicrobial therag
are most critical. By focusing diagno
tic efforts on the population with th
highest benefit potential for treatmer
it is possible to maximize the return ¢
diagnostic investment. However, mixe
infections are expected to cause mi
severe disease problems and have |
longed recovery with more variabl
response to therapy than single infe
tions.

1Gerald E. Duhamelis a professor and Miche
R. Mathiesen is a laboratory technician in t
Department of Veterinary and Biomedical Scienc

1999 Nebraska Swine Report — Page 1_



	A Population Approach to Diagnosis of Grow-Finish Diarrhea Complex
	

	ec99-219

	Text1: 


