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MINUTES OF THE 1998 47TH WESTERN POULTRY DISEASE
CONFERENCE BUSINESS MEETING

President Jim Andreasen called the meeting to order at 4:45 p.m. on Monday, March 9, 1998, at the Holiday Inn Capitol Plaza,
Sacramento, California.

APPROVAL OF 46TH WPDC MINUTES

The minutes of the 46th WPDC business meeting were reviewed and a motion for approval was made and seconded. There
was unanimous approval of the minutes as written and printed in the proceedings of the 47th WPDC.

ANNOUNCEMENTS

President Andreasen announced that Dr. Donald Zander is not in good health and the Conference would like to send him a
copy of the 1998 47th WPDC Proceedings with as many signatures of attendees as possible. The Proceedings was passed aro 1
for signing. (Note: it was also circulated at the awards banquet for signatureS and sent to Dr. Zander.)

President Andreasen acknowledged all contributors. Particular thanks were given to those obtaining the level of Benefact
which included the American Association of Avian Pathologists, the Bayer Poultry Business Unit, Intervet International 1

Busi Unit.

REPORT OF THE SECRETARY-TREASURER

Dr. R. Chin presented the secretary-treasurer report. For the 1997 meeting, there were $24,550 in contributions, $41,135
income, and expenses of $38,987.50 for a net income of $2,147.50. Dr. Chin noted that there was an incorrect billing by
Conference and Event Services of $35/registrant; WPDC should have been billed $30/registrant. The $5/registrant, or $1000 will
be credited to the 1998 meeting. For the 1998 meeting, there was $33,100 in contribution support - an increase of 40%. Special
acknowledgment was given to Dr. A .S. Rosenwald for obtaining the tremendous support.
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was correctly calibrated, each stage of the process was
checked and documented and the media was shown to be
able to do what it was intended to do by the use of a
challenge test organism.

EXTERNAL CHALLENGE TESTING OF
LABORATORIES

A key aspect of UKAS accreditation and most
accreditation schemes is external challenge testing. Probably
the most popular scheme is the Quality In Microbiology
scheme. Under this scheme participating laboratories are
sent challenge samples regularly through the year and on
completion of a test the laboratory is advised on the correct
result and, anonymously, how all participating laboratories
performed. The z-score system is used to assess the
performance of a laboratory and this will be explained
graphically in the presentation. As can be expected, any
system of external challenge testing has its weaknesses and
for this reason not too much significance should be placed on
one result in isolation. The ongoing trend of results is what
is important.

RAPID TECHNOLOGIES

This is a subject of much debate. Some 5-10 years ago
there was a swing to rapid testing but this has been reversed
somewhat. Today the tendency is to use traditional
microbiological methods but to then use rapid technologies
in their confirmatory stages, for example, the serogrouping
of salmonella or the typing of listeria. The new technologies
are producing some interesting products for E.coli 0157
testing.

INTERPRETATION OF RESULTS

An area of real concern is the meaning of results.
Various restraints mean that in most situations an inadequate
number of samples are taken for the generation of
meaningful results. This being the case how should results
be interpreted and what is their legal significance should a
dispute arise? This then means that real significance has to
be placed on retrospective trend analysis. How reliable is
this? There are various attributes to this debate that are

worth reflecting on.
THE CHALLENGES

Microbiological testing is going to have many challenges
and this paper concludes by just listing some of these:

* College graduates with virtually no practical
experience and totally devoid of practical skills

* Customers with some knowledge who generate
unscientific (unrealistic) demands on the laboratory

* Inadequate sample numbers

* 'Continuity of evidence'

* Demands for new tests e.g., E. coli 0157, meat
specification, Listeria enumeration and Campylobacter

* Will more sophisticated testing techniques generate
tomorrow's 'food scares'

* Handling (abusing) of samples between collection and
testing

* Ill-informed inspectors with limited microbiological
knowledge who over react to microbiological laboratory
results

* Competent laboratories producing more positive
results, or, conversely, incompetent laboratories producing
more negative results.

* The problems of a positive release system for fresh
products

* Different customers requiring different tests and
different test methodologies

* The routine use of bioluminescence based technologies
to assess effectiveness of cleaning and the consequences of
recleaning

* Microbiological monitoring of staff

* Contractual disputes over status of purchased
ingredients

* SOPs and calibration checks for every stage of the
laboratory's operation

* More testing wanted by customers who want product
at lower prices!

Finally, a point for reflection. In Great Britain the
external accreditation for laboratories testing end products is
now the norm. One view point that is gathering some
acceptance is that the veterinary pathology laboratories
should now become accredited.

A DECADE OF TRENDS IN BROILER CONDEMNATIONS

H. Cervantes

Pfizer Animal Health, Poultry Business Team, Athens, GA 30605

Ten year (1988-1997) national trends in whole bird
broiler condemnations were determined with data from the
Poultry Slaughter Reports generated by the United States
Department of Agriculture National Agricultural Statistics

Service. Trends were determined for all rories of whole
bird condemnation except tuberculosis because the total
number of birds condemned in this category was negligible.
Below follows a summary of trends observed for each







Tahle 1 Notinnol and western Canadie» ~hi=~ ~ondemnations /~er~snt ~¥ shickens slaughtered)in 1998

Man-Sask Alberta B.C. Canada -
Cellulitis 0.5 0.57 0.58 0.73
Ascites 0.34 0.56 0.42 0.42
Cyanosis 0.22 0.38 0.16 0.25
Emaciation 0.17 0.31 0.14 0.19
Bruising 0.04 0.06 0.06 0.08
Hepatitis 0.16 0.05 0.12 0.08
Varus-valgus Deformity 0.02 0.08 0.11 0.06
Air Sacculitis 0.04 0.0002 0.05 0.06
Peritonitis 0.1 0.0003 0.04 0.02

farms are at or near sea level.

Cyanosis is higher in Alberta than in other regions. This
is probably related to ascites and farms at higher altitudes.
Cyanosis does decrease in summer in most regions, probably
due to the fact that cold weather may stress the birds.

Emaciation condemnations are higher in Alberta than
other regions and there is no known reason for this. There
is no seasonal variation in this condition.

Bruising condemnations are lower in the west than in
eastem Canada. It is possible that this is related to
differences in transportation.

Hepatitis (including hepatosis) exceeds the national
average in Manitoba/Saskatchewan and B.C. It has been
shown that this condition may be due to Clostridium
perfringens (3 ) and may relate to different farm conditions
and medication program.

Varus-Valgus Deformities are very low in incidence in
Manitoba/Saskatchewan but high in B.C. This may relate to
strain differences, different management practices or
different diets.

Air sacculitis is virtually non-existent in Alberta and
very low in Manitoba/Saskatchewan. This is probably due to
the dry prairie conditions and the fact that most farms on the
prairies are isolated. It is a definite problem in B.C. and the

east where the climate is different and farms are often much
closer together.

Peritonitis is greater in the Manitoba/Saskatchewan
region. Incidence in Alberta and B.C. is similar to the
national average. Is this difference due to the variable use of
this term between regions? Peritonitis may be secondary to
an existing condition such as hepatitis or cellulitis.

Some of the variance between regions in incidence of the
different conditions is due to different environmental
conditions and distribution of some infectious agents. There
is, however, some indication that more correlation is required
between regions to standardize identification of the different
conditions. This is important relative to food safety.
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SPLENIC LESIONS AND CONDEMNATIONS IN CHICKENS

? o

id John  own®

AGeorgia Poultry Laboratory, PO Box 20, Oakwood, Georgia 30566
BDepartment of Veterinary Pathology
CDepartment of Medical Microbiology
College of Veterinary Medicine, University of Georgia, Athens, Georgia 30602

Several diseases affect chicken spleens, and chickens
with gross splenic lesions may be condemned at processing.
The purposes of the present study were to 1) retrieve,

inventory, and compare the type and frequency of light
microscopic diagnoses made in chicken spleens that were
examined at two laboratori ¢ 98,and 2) determine







positive on day 8 post-vaccination. The third trial examined
whether individually vaccinating birds by eye-drop with 108
oocysts (x1 dose) produced an immune response in caged
birds aged between 4 and 6 weeks. One group of 200
vaccinated birds was challenged with a x10 dose of vaccine
at 21 days post-vaccination. A second group of 200
vaccinated birds was challenged with a x10 dose of vaccine
at 41 days post-vaccination. A third group of 200 birds was
vaccinated but not challenged. To prevent cross infection
each group of birds was located in a separate row of cages.
Faeces were collected for oocyst analysis on the day of
vaccination, 15, 29 and 49 days post-vaccination. Faeces
were negative at the start of the trial. At 15 days post
vaccination 2% of faeces were positive. Faeces from
vaccinated birds receiving no challenge dose were 1%
positive at 29 days post-vaccination and only a few scattered
oocysts were detected at 49 days post- vaccination. Faeces

collected from vaccinated and challenged birds at the same
time were 35% and 22% positive. No coccidiosis pathology,
mortality, clinical depression or significant deterioration in
faecal consistency was noted during the trial.

The results demonstrate oocysts can be applied by
individual eyedrop. Vaccinated birds have a lower faecal
oocyst presence in the face of 10x homologous challenge
than naive birds receiving a single dose. The ability to mount
this response lasts for up to 7 weeks post-vaccination. This
is consistent with an immune response. Field trials have
commenced in litter rearing sheds comparing the efficacy and
safety of individual eyedrop application with feed and water
vaccination.

(A full length article has been submitted to the Australian
Veterinary Journal.)

NEW SPRAY CABINET TECHNOLOGY:
IMMUNITY WITH MINIMAL LESION DEVELOPMENT
MAKES VACCINAT] )N A DRUG-F EE ALTERNATIVE

FOR COCCIE Of S CONTROL IN BROILERS

L.J. Newman

Schering-Plough Animal Health, 1095 Morris Avenue
Union, NJ 07083

Control of coccidiosis in broilers with vaccination has
had limited past success due to excessive lesion development
and clinical coccidiosis post-vaccination. New spray cabinet
application technology has improved the uniformity of
vaccine administration. Uniform vaccine application results
in minimal lesion development, similar to the minimal lesions
that occur when flocks are fed low-level ionophores in the
ration. Pen trials comparing chickens vaccinated with a
coccidiosis vaccine via spray cabinet to chickens fed
salinomycin (60 gm / ton) demonstrated statistically
equivalent performance in chickens 35 days of age or older.

COCCIDIOSIS VACCINATION: UNIFORM
APPLICATION IS CRITICAL

The coccidia in some coccidiosis vaccines are capable of
cau excessive lesions or  ical coccidiosis if
suscepuple birds are exposed to an uncontrolled dose of
oocysts. Likewise, field strains of coccidia may cause
clinical coccidiosis in unvaccinated, susceptible birds. When
vaccine is applied unevenly, a percentage of the birds will
not receive a minimum infective dose. These birds will be
susceptible to the field strains that are endemic in the poultry
house. Properly vaccinated birds can be expected to shed
large numbers of vaccine-strain oocysts at 5 to 7 days post-
vaccimi  n, and again at 10 to 14 days post-vaccination.
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This exposes susceptible birds to an uncontrolled dose of
vaccine-strain coccidial oocysts. Susceptible birds n
develop excessive lesions or clinical coccidiosis that is ¢

to infection with either field strains or the vaccine strain.
Regardless of the origin of the infection, poorly vaccinated
flocks may exhibit poor performance, poor flock uniformity
or mortality. The difficulty of obtaining consistent
vaccination uniformity with either feed application or eve-
spray has limited the use of immunization as a via
coccidiosis control method in broiler flocks. A unique spray
cabinet was developed for the application of Coccivac-B™
(Schering-Plough/ASL, Union, NJ). The cabinet vaccinates
a 100-chick box with a uniform 21-cc shower spray activated
by an electric eye. Following vaccination, it is believed that
the chicks pr " est ° vaccine orally. The lack of
adverse reactions post-vaccination with this new method
indicates that the uniformity of application is improved over
previous application methods.

EXPECTED LESIONS FOLLOWING SPRAY-
CABINET VACCINE APPLICATION

Low-level coccidial lesions are 1 following
vaccination with a live oocyst vaccine. Coccivac-B™
contains Eimeria acervulina, Eimeria maxima, Eimeria
mivati and Eimeria tenella. Vaccinated flocks should be
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Study Treatment Level C. No. of No. of Total
No. perfringens Cages/Pens Birds/Cage/Pen  No. of
Challenge Birds

Control n/a yes 12 12 144

Control /a no 12 12 144

1 Aviguard 12.5mg/bird yes 12 12 144

Virginiamycin (VM-20)! 20 g/t yes 12 12 144

Bacitracin MD (BMD)? 50g/t yes 12 12 144

Control n/a yes 12 12 144

Control n/a no 12 12 144

2 Aviguard® 12.5 mg/bird yes 12 12 144

CE-A* 1.0 mg/bird yes 12 12 144

CE-B’ 12.5 mg/bird yes 12 12 144

Probiotic® unknown ves 12 12 144

Control n/a yes 8 56 448

Control /a no 8 56 448

Aviguard H,0 12.5 mg/bird yes 8 56 448

3 Aviguard 12.5 mg/bird yes 8 56 448

VM-20 20 g/t yes 8 56 448

BMD 50 g/t yes 8 56 448

Tlayomy~~’ N 7 ght wrac e 56 448

‘Virginiamycin, Pfice gl wculture LILVIdIULL INCW L ULK, INCGW York
*Bacitracin MD, A. L. Pharma, Inc., Ft. Lee, N.J.
¥ Aviguard, Bayer Animal Health, Shawnee Mission, Kansas.

¢ CE-A: Broilact, Orion Corporation Animal Health, Medipharm AB, Sweden.

> CE-B: Avi-Free, Alltech Biotechnology Center, Nicholasville, Kentucky.
¢ Probiotic, Interbac, Intervet Canada, Whitley, Ontario
7 Flavomycin, Hoechst-Roussel Animal Health, Somerville, N.J.

Necrotic enteritis challenge model. The challenge
model as previously described by George et al. uses a standard
broiler diet to which fishmeal is added at a 26% level (6).
This feed was fed from day O to 14 days of age. On day 14,
the chicks had gavaged into the crop 50,000 Eimeria
acervulina oocysts. Then, on days 17, 18, 19, and 20, each
challenge chick was given by crop gavage approximately 107
colony forming units of a fresh C. perfringens culture. On
days 21 and 27 or 28, chicks were necropsied and examined
grossly for intestinal lesions characteristic of necrotic enteritis
(4). Lesion scores were: 0 = none, | = mild, 2 = moderate,
and 3 = marked (severe).

Biometrics. The mortality data were compared using a
chi-square test (12). All other data were analyz¢ using an
analysis of variance with a follow-up Tukey multiple
comparison test (12).

'S

Results can be found in Table 2. Chickens that received
no treatment did not die and did not develop necrotic enteritis
in any of the 3 studies.
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In study 1, Aviguard, virginiamycin, and bacitracin were
equally effective in preventing NE mortality induced by the
challenge model. Chicks that were treated with Aviguard or
virginiamycin had significantly lower total intestinal gross
lesion scores than their bacitracin counterparts; Aviguard or
virginiamycin treated chicks were not significantly different
from each other at either day 21 or 27.

In study 2, necrotic enteritis death rates among chi 3
treated with Aviguard, CE-A, or CE-B were not significantly
different from each other; however, deaths among chicks
given these treatments were significantly lower than deaths
among chicks treated with the probiotic. Chicks treated with
Aviguard had significantly lower lesion scores than chi 3
treated with CE-A, CE-B, or the probiotic; these three
microbial treatments were not different from each other at
either * 21 or27.

In the floor pen study 3, there were no significant

" rences ° NE mortality between the treatment groups.
Also, there were no differences at day 22 in the NE lesions
scores. However, Aviguard administered in the water and
virginiamycin were more effective than bacitracin or
flavomycin in lowering 28 day NE lesion scores.







broilers with zinc bacitracin. Poult. Sci. 56:1229-1231. 1997.
12. Zar, J. H. Biostatistical Analysis, 2nd ed. Prentice

Hall, Inc., Englewood Cliffs, NJ. p. 718. 1978.

FACTORS INFLUENC! G T] E MEASUREMENT OF THE EFFICACY
OF COMPETITIVE EXC™ US DN PRODUCTS WITH A RECOMMENDED
ASSAY

B. Stephan®, S. A. Gibson*, A. C. Johnson*, D. J. Reynolds*, and R. Froyman®

# Bayer Microbial Developments Ltd., Spring Lane North, Malvern Link, Worcestershire WR14 1BU, England
B Bayer AG, Business Group Animal Health, Agricultural Centre Monheim, D-51368 Leverkusen, Germany

INTRODUCTION

The principle of competitive exclusion (CE) was first
described in 1973 by Nurmi and Rantala (3) and Rantala and
Nurmi (5). It is also known as the Nurmi concept (4) and is
now widely accepted by poultry scientists, veterinarians and
poultry producers as a method of reducing or inhibiting the
intestinal colonization of newborn chicks with Salmonella
organisms. Currently, about 400 million chicks worldwide
are treated with CE floras per year. In 1989, scientists
working in the field of CE met to discuss the testing
requirements for CE products. The result of this meeting
was a test method, which is known as the recommended
assay of Mead et al. (2). As CE preparations are live
biological products and the test system uses live animals,
numerous factors may influence the efficacy of CE products
and test results obtained with them. An overview of general
factors, including storage of the CE product, bird
susceptibility, stress, coccidiosis, and antimicrobial
treatment, was given by Bailey in 1987 (1). The paper
presented here, deals with methodological factors, which
have an influence on the efficacy results of CE products
obtained in the recommended assay of Mead et al. (2).

MATERIALS AND METHODS

Thirteen trials were conducted according to the
recommended assay of Mead et al. (2).
Trial No. 1. Four sachets of the same batch of the CE
product Aviguard were compared to investigate the
reproducibility of the efficacy results. Three replicates of 12
birds were used per sachet. The chicks were treated with
Axrionard at ane_dav-ald (e day later they were challenged
Wi onella kedougou c 5. :ven
days arter challenge, the chicks were necropsied and the level
of caecal Salmonella colonization was measured. Based on
the colonization levels of the individual birds, the infection
factor (IF) and log,, reduction (LR) were calculated for each
of the replicates. The formulas used for the calculations are
given below:
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log,q(bird 1) + ... + log,,(bird 12)

IF:
12

LR=IF - IF

challenge controls test group

Trial No. 2. In a second reproducibility study, five
replicates of birds were treated with the same Aviguard
solution and challenged 24 hours later with approximately
10* Salmonella kedougou.

Trial No. 3. The reproducibility of the challenge model was
investigated using five replicates of 12 birds each. They did
not receive an Aviguard treatment, but were challenged with
S. kedougou.

Trial No. 4. A further reproducibility study, similar to trial
no. 3, compared two different S. kedougou cultures in five
replicates of 12 birds per challenge culture.

Trial No. 5. The effect of S. kedougou challenge doses
varying between 10' and 107 per bird was evaluated in
untreated birds using 2 replicates of 12 birds per dose level.
Trial No. 6. The kinetics of Salmonella colonization was
assessed in untreated chicks after a challenge with 10, 1
and 107 S. kedougou cells. Twelve birds were challenged
with each of the different doses and two birds each were
necropsied one, two, three, four, five and six days after
challenge.

Trial No.7. Four replicates of 12 birds each were treated
with Aviguard and challenged 24 hours later. The protection
factor (PF) and the log,, reduction (LR) were compared for
the assessment«  the results. The formula for the PF is given
below.

IF challenge controls

IF test group

Trial No. 8. The influence of three different challenge doses
(10', 10%, 107) on the Salmonella exclusion properties
provided by Aviguard was assessed. Three replicates of 12
birds each were allocated to the three treatment groups.




























pre-selected program of 15g/ton Stafac from day one to
approximately day 20, 20g/ton Stafac from day 20 to
approximately day 39, and 15g/ton from day 39 until
processing at day 58. The treatment farms were cleaned and
sanitized before the arrival of the treatment birds. The
anticoccidial program for the entire operation was a coccidial
vaccine and supplemental amprolium, when needed. One farm
was randomly selected by company personnel for intestinal
sampling for each growth promotant program. Intestinal
samples were sanitarily obtained from 20 randomly selected
birds at 21 days of age and 58 days of age. The intestines
were collected and shipped to the University of Kentucky in
the same manner as noted above.

Enumeration of microbial populations. The contents
of each Whirl-pak were weighted and removed from the bags
into a blender jar. An appropriate volume of peptone dilution
solution was added to the sample and the mixture was blended
into a homogenate with as little aeration as possible. A 1:10
dilution sequence was used to prepare dilution representing

10" to 10g of the original sample. Dilutions were plated
on selective media to enumerate each of the specific groups
of bacteria. Enrichment tubes were inoculated with
material from the initial dilution.

Clostridium  perfringens were enumerated on
Perfringens Selective Medium (O.P.S.P.). These plates
were incubated at 35°C in an anaerobic chamber for 72 hr.
Coliforms and E. coli were enumerated on Violet Red Bile
Agar medium containing 4-methylumbelliferyl-beta-D-
glucuronide (MUG). Poured plates were overlaid with a
second layer of medium to increase the selectivity of the
procedure and were incubated at 37°C. Lactobacilli were
enumerated on Rogosa SL Agar plates. These plates were
incubated at 37 °C in an anaerobic chamber to allow for the
growth of the oxygen-sensitive Lactobacilli found in the
gastrointestinal tract. Bifidobacteria were enumerated on
BS-LV agar plates which were overlaid with medium
containing neomycin sulfate. These plates were incubated
for 72 hours at 37°C in an anaerobic chamber.

RESULTS

Table 1. Trial 1. Bacterial enumeration in number of organisms per gram intestine recovered from whole intestinal samples from

45 day old birds.
South Division North Division
Bacteria Farm A-1 Farm A-2 Farm B-1 Farm B-2

Lactobacilli* 2.24 5.13 22.9 9.33
Bifidobacteria® 10.2 12.6 38 28.2

Coliforms* 1.13 3.39 1.55 1.35
E. coli® 288 725 234 224

C. perfringens® 6.46 13.8 1.07 0.11

4 Bacterial enumeration times 10°
B Bacterial enumeration times 10°

Table 2. Trial 2. Bacterial enumeration in number of organisms per gram intestine recovered from whole intestinal samples from

approximately 40 day old birds.

Rartaria

Lactobacilli*
Bifidobacteria®
Coliforms®
E. coli®

C. perfrinoens<®

A Bacterial entuuviaaui tifuvs sy
B Bacterial enumeration times 10°

Firet eamnline (4/0)

13.2
9.55
347
224

173
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Secnnd eamnling (5/26)
14.8
11.7
28.8
3.72

0.257




Table 3. Trial 3. Bacterial enumeration in number of organisms per gram intestine recovered from whole intestinal samples from

20 and 58 day old birds.
Flavomvcin treated farm Virginiamycin treated farm
Bacteria 21 days 58 days 21 days 58 days
Lactobacilli* 63.3 8.1 19.7 7.8
Clostridia spp.* 24 17.8 1.2 13
Coliforms® 106 27 344 17
E. coli® 354 4.6 52.8 9.5
C. Perfringens® 0.018 0.0007 81.8 0.433
A Bacterial enumeration times 10
B Bacterial enumeration times 10°
DISCUSSION Harry. The intestinal flora of the chicken in the period 2 to

In all three field trials, birds that were started on
Flavomycin at 2 g/ton and fed Flavomycin until processing
have lower numbers of Clostridium perfringens per gram of
intestine than birds exposed to other growth promotant
program. Correspondingly, the birds fed Flavomycin also
had higher numbers of Lactobacillus spp. and
Bifidobacterium spp. per gram of intestine than birds fed
other growth promotant programs. Additionally, lower
numbers of coliforms and E. coli were recovered from birds
fed Flavomycin. In all three trials, growth promotion and
feed conversion rates for the Flavomycin treated birds were
as good as or better than birds on other treatments. Based on
the results of these trials, it can be stated that the field trials
do support the theory that Flavomycin does allow higher
numbers of Lactobacillus spp. and Bifidobacterium spp. to
populate the gut. This increased population of beneficial
bacteria appear to cause a reduction in the numbers of
potentially pathogenic bacteria, compared to other growth
promotant programs.
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more time consuming (90 min. longer to perform) than the time for the rinse steps in each of the methods, the PAP
other 2 methods. Allowing approximately 20 min. of total method required twice as much time to perform.

Table 1. Basic Steps in the PAP Method using the Mouse Kit.

e Kitblocking serum - 20 min. at room temperature (RT)

e Anti-chlamydia Mab cocktail 1:200 dilution or anti-IBV S,Mab 1:80 in PBS containing
0.075% BRIJ 35 (Sigma) - 60 min. RT

¢  Kit Bridging antibody - 50 min. RT

¢« KitPAP complex - 50 min. RT

¢  AEC chromogen - 3-4 min. RT

J Mayer’s hematoxylin - 1 min. RT

¢ Automation buffer to intensify nuclear staining - 1 min. RT

¢ Crystal mount - 2 hr. 60°C

. Permount

Table 2. Basic Steps in the LAB-SA Method using the Histostain™-SP Bulk Kit for Mouse Primary

*  Antibody Kit block serum - 10 min. RT 4

*  Anti-chlamydia Mab cocktail 1:200 dilution or anti-IBV §, Mab 1:300 in PBS
containing 0.075% BRIJ 35 (Sigma) - 60 min. RT

. Kit biotinylated secondary antibody - 10 min. RT

»  Kit streptavidin peroxidase conjugate - 10 min. RT

AEC chromogen - 3-4 min. RT

. Mayer’s hematoxylin - 1 min. RT

e Automation buffer to intensify nuclear staining - 1 min. RT

. Crystal mount - 2 hr. 60°C

[ Permount

Table 3. Basic Steps in the NBA™ Method.
+  Kitblocking serum - 10 min. RT

o Anti-chlamydia Mab cocktail 1:500 dilution or anti-IBV S, Mab 1:600 in PBS
containing 0.075% BRIJ 35 (Sigma) - 60 min. RT

. Kit FITC-conjugated secondary antibody - 10 min. RT

] Kit tertiary HRP conjugate - 10 min. RT

. AEC chromogen - 3-4 min. RT

e Mayer’s hematoxylin - 1 min. RT

»  Automation buffer to intensify nuclear staining - 1 min. RT
. Crystal mount - 2 hr. 60° C

. Permount
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The three THC methods for IBV were further evaluated
using formalin fixed paraffin embedded tissue sections of
kidneys from twelve clinical cases of suspected or confirmed
nephrotropic IBV in chickens (broilers). The results were
similar to those observed in CAMs. The NBA method was
the most sensitive and specific. The LAB-SA method had a
similar sensitivity but had an unacceptable high level of non-
specific background staining. The PAP method was the least
sensitive of the three methods (Table 4).

Table 4. Comparison of three IHC staining methods in
detecting antigens of a nephrotropic IBV in formalin fixed,
paraffin embedded kidneys.

Staining method
PAP LAB-SA NBA
Specific reaction + +++ ——
Non-specific 0 + 0
background staining

PAP = Peroxidase anti-peroxidase method
LAB-SA = Streptavidin-biotin labeled antibody method
NBA= Nonbiotin amplification method

+ = Intensity of color reaction

0 = Absence of background staining

The comparative staining for Chlamydia pscittaci
produced results similar to the IBV tissues. The NBA
method was found to be the most sensitive and specific for
the identification of chlamydial antigens in avian tissues with
little to no background staining. The LAB-SA method was
as sensitive but had unacceptable high background stain.
The PAP method was the least sensitive.

DISCUSSION

The commercially available NBA staining kit
demonstrated a high sensitivity and specificity in the
detection of IBV and Chlamydia psittaci in formalin fixed
paraffin embedded avian tissues. Comparisons of the three
staining methods proved that the NBA kit was the most
sensitive and specific with no background staining. Although
the PAP method produced no background staining, it can
produce false negatives due to its lack of sensitivity. The
Id ¢ 1c t
due to a non-specific reaction with biotin in avian tissue.
Other investigators have noted similar background staining
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in avian tissues using the avidin-biotin complex \BC)
system and were unable to block the binding of the ABC
complexes to the tissues with commercial avidin-biotin
blocking kits (5). However, in our laboratory, results of
previous staining trials with avian liver using LAB-SA
staining procedures suggested that when avidin and biotin
were blocked and primary antibody was omitted, the protease
digestion exposes epitopes in tissues that react with
biotinylated secondary antibody to create non-specific
staining. Our present findings in this report argue for an IHC
(NBA) methodology that circumvents the use of a
biotinylated secondary antibody, yet produces an intense
specific reaction to provide reproducible and reliable
detection of pathogens in avian tissues. Future studies will
evaluate the use of available monoclonal antibodies to other
avian pathogens for use with the NBA method.
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\-SPECIFIC IMMUNI' INDUCED BY THE ACUTE PHASE
RESPONSE INW TE LEGHORN CHICKENS

H-I. Huang and M. Matsumoto

College of Veterinary Medicine, Oregon State University, Corvallis, OR 97331

phase response (APR) is an early and
»f reactions which are initiated at the site of
nfection or trauma. During the APR, tissue
r blood monocytes are activated and release
s including interleukin 1 (IL-1) and tumor
(TNF-c) which can activate the stroma cells
cytokines and more IL-1, TNF, and IL-6.
3 can stimulate the hepatocytes to produce a
sins, acute phase proteins, and initiate the
f inflammatory cells. The objective of our
1duce the acute phase response by various
» and characterize its non-specific immunity
chia coli infection in chickens. An in vivo
was established to study the APR. White
hicks were raised in isolation to 5 weeks of
igen (formalin-killed Staphylococcus aureus
al suspension) was intravenously injected to
ensitized birds were challenged 24 hrs later
.coli O1:K1 strain via an intra-airsac route.
safter the infection, the spleen was examined
rria counts.  Significant protection against
induced by the administration of killed
ain, heterologous strains of bacteria, or toxic
: viable E. coli counts in the spleen were
72131 , 10 2684137 102.714.-1.33’ 103.2&1.45, and
malin-killed E.coli O1:K1, Staphylococcus
ella typhimurium,and E. coli strain 078, 3 %
ution and a control group, respectively, at 24
ze.
»ns of how early the anti-bacteria effect of
yonse appears and how long it lasts were also

addressed. Birds were injected with killed S. aureus at
various time before the E. coli O1:K1 challenge. Theresults
showed that the acute phase response against E.coli infection
appears as soon as 6 hours and lasts less than 6 days after
stimulation. The effects of cold stress and corticosterone on
the acute phase response were also been studied. Sixty birds
were distributed into 5 groups with 12 birds per group. All
the birds were injected with killed S. gureus suspensior /
24 hr before the E.coli challenge except group 5, a non-
treatment control, which received an injection of phosphate
buffered saline instead. In group 1, birds were given feed
containing 40 mg/kg corticosterone for 2 days before S.
aureus injection. In group 2, birds were injected with ACTH
20 IU/kg body weight every 8 hours at the time of APR-
induction. In group 3 (cold response), birds were kept at
10°C between APR induction and E.coli challenge. Other
birds were kept in a brooder in which they could choose a
temperature between 20° to 30° C during the period. In
group 4, APR response control, birds received S.aureus
injection only without any other treatment. The viable E. coli
counts in spleen reached 10827033 1(Q36x162 (458039
10239071 " and 105411 in group 1 to 5, respectively. This
suggests that cold and corticosterone can significantly
suppress the protection induced by the acute phase response.
These results indicate that the acute phase response induced
by various agents nonspecifically protects chickens against
E. coli systemic infection and this nonspecific protection can
be inhibited by corticosterone or cold stress.

(A full paper will be published in Avian Diseases or other
refereed journal.)

JTY ASSURANCE OF MAREK'S DISEASE VACCINE USE IN
HATCHERIES

C. A. W. Jackson

_ a. __chnology n
SUMMARY

¢'s disease (MD) vaccines were manufactured
m 1997 to overcome the serious outbreaks of
scurred over the past five years. To achieve
al of the new vaccines, a quality assurance
as designed to improve the administration of
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vaccines. Audits were based on comparison of existing
procedures to a list of standard practices through observation
and interview of key hatchery personnel. The more common
deficiencies recorded were inadequ vaccine records,
incorrect waterbath temperature control, unnecessary
removal of unwanted ampoules from liquid nitrogen, slow
ampoule thawing time, failure to agitate the vaccine, failure








































Figure 1. Phylogenetic relation of the nucleotide sequence of the HV region of various IBDV strains. The
numbers above the branch are the decimal fraction difference of the nucleotides between the strains. The strains
compared include UK661, [accession no. X92760], DV86 (Brown et al., 1994); 90-11 (Lin et al., 1993); KS
[accession no. 1.42284]; OKSMT [accession no. D83985], OKSM [accession no. D49706], TKSMT, TKSM
(Yamaguchi et al., 1996c); GLS [accession no. M97346] (Vakharia ef al., 1994); Variant A [accession no.
M64285] (Lana et al., 1992); Variant E [accession no. D10065] (Heine e? al., 1991); Cu-1 [accession no.
X16107] (Spies et al., 1989); P2 [accession no. X84034] (Mundt and Muller, 1995); PBG-98 [accession no.
D00868], 52/70 [accession no. D00869] (Bayliss et al., 1990); CJ-801BKF [accession no. AF006694] (Cao et
al., 1995); STC [accession no. D00499] (Kibenge e al., 1990); Edgar [accession no. A33255]; and 002-73
[accession no. M64738] (Hudson ef al., 1986). The phylogenetic tree was calculated by the Unweighted Pair
Group with Arithmetic Mean method (UPGMA) using the GeneWorks software (IntelliGenetics Inc, USA).
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CONCLUSION

A VVIBDV strain, namely HK46 in this study, was found
in local poultry farms, causing outbreaks of IBDV in 1994 and
1995. Analysis of 35 PCR clones of the hypervariable region
revealed that a heterogeneous IBDV population was present in
the infected tissue. At a dose of 200 EIDS50, this isolate
caused 100% infection in both SPF chicken and mnon-
vaccinated Chinese Shek Kei strain chicken and caused 60%
mortality in SPF birds.
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PROTECTION OF CHICKENS AGAINST VERY VIRULENT
INFECTIOUS BURSAL DISEASE VIRUS WITH A RECOMBINANT
MAREK’S DISEASE VIRUS EXPRESSING IBDV VP2 ANTIGEN

K. Tsukamoto®*, C. Kojima®, Y. Komori®, N. Tanimura®, M. Mase®, and S. Yamaguchi®

ANational Institute of Animal Health, Tsukuba, Ibaraki, Japan
BKyoritu Syoji Laboratories, Kukizaki, Ibaraki, Japan

In order to develop a herpesvirus vaccine which can
induce immunity against infectious bursal disease (IBDV) for
an extended period, a recombinant Marek’s Disease virus
CVI-988 strain expressing IBDV host-protective antigen
VP2 at the US2 site (tMDV) was developed under the
control of an SV40 early promoter. Chickens vaccinated
with the MDYV did not show any clinical signs and 55% of

with very virulent {BDV, whereas a conventional 1BDV
vaccine conferred full protection to chickens. Unvaccinated
challenge control chickens and chickens vaccinated with the
CVI-988 showed severe clinical signs, severe bursal lesions,
and 70-75 % mortality. The MDYV conferred full protection
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to chickens against very virulent MDV as the CVI-988 strain
did, whereas 90 % of the challenge control chickens died of
MD. Antibody levels against IBDV and MDV following
vaccination increased continuously for at least 10 weeks. No
histopathological lesions in the rMDV-vaccinated chickens
and no contact transmission of the MDYV to their penmates
were found. These results demonstrate that an effective and

constructed by expressing the VP2 antigen at the UdZ site of
the CVI-988 vaccine strain.

(The full length article has been submitted to Virology.)



















produced. In addition empty pBC-vector (pBC-C) was
prepared. SPAFAS birds were inoculated with purified
plasmid (0.2mg DNA IM and 0.1 mg DNA IV) at day 0 and
day 22. Equal numbers of positive control birds received 0.1
ml of live modified La Sota vaccine at day 28. An equal
number of negative controls received only saline. All birds
were challenged with 0.1 ml 10* ELD,, of NDV (strain
Texas GB). Birds inoculated with pBC-HN did not develop
anti-HN antibodies at the day of challenge. However, upon
challenge the pBC-HN vaccinated groups had a survival rate
of 33% (experiment 1, N = 6) and 50% (experiment 2, N =
10). Mortality was 100% in the negative controls (N = 12).
Birds inoculated with pBC-NP showed a high anti-NP
ELISA titer; (Experiment 1: 8310 + 3,264, N = 6;
Experiment 2: 12,780 + 126, N =10). However, none of the
pBC-NP-inoculated birds survived the lethal challenge
although the survival time after lethal challenge was 5.15

days compared to 4.40 days for the negative controls. The
positive controls (La Sota) survived 100%.
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(A full-length article is in preparation to be submitted to
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IMPACT OF VV MAREK’S DISEASE ON MORTALITY AND
PRODUCTION IN A MULTIPLE-AGE FARM

B. Lucio-Martinez

Unit of Avian Health , Department of Microbiology and Immunology
College Of Veterinary Medicine, Cornell University, Ithaca, NY 14853

The introduction of a very virulent Marek’s disease virus
vwMDYV into a multiple-age farm in New York State (NYS)
and its effects are described.

Background. The farm is a typical medium-size family-
operated unit, dedicated to the production of white table
eggs. Their market requires that egg production remains
uniform throughout the year, and to meet these needs the
farm keeps laying hens of different ages, sometimes two
flocks in a single house. The farm consists of one 30,000
brooding-rearing house and 4 layer houses: two with capacity
for 75,000 layer hens, one for 60,000 and one for 30,000 in
cages. Typically 30,000 pullets are raised from one day of
age in the farm’s brooder house, and 30,000 or 45,000
pullets are bought from pullet growers to fill the layer houses
v an ~ 7 The: T i ve(  thelayerhe s
when they are 15 to 17 weeks ot age. Before the
introduction . vvAN V, in  :tober, 1994, cumulative
mortality to 68 weeks of age was 5 to 8%. Caged layer
fatigue, nephritis and vent lesions accounted for 80% of the
daily mortality. MD was observed in about 10% of the layer
daily mortality. In growing pullets MD caused up to 1%
mortality.

Case history. In October, 1994, 45000 15-week-old
pullets were brought to the farm from the Midwest. The
fa  rconsidered mortality, observed in the following week
after arrival, to be caused by the stress of the trip and leg
trauma. When mortality did not diminish in the following
weeks, he submitted birds for examination. Lesions
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characteristic of MD were observed in nerves and viscera.
During the first 6 weeks after amrival, neck paralysis was
frequently observed, and later one of the most striking
lesions was golf ball-size spleens. Mortality reached a peak
of 3.6% per week at 22 weeks of age and cumulative
mortality at 68 weeks reached 46% in the Midwest-grown
flock. Pullets grown at the farm and placed in the same
house had clinical MD with similar signs and lesions six
weeks after they were exposed to the Midwest flock.
Mortality peaked at 1.8% per week at 28 weeks of age and
cumulative mortality was 22% at 68 weeks of age.

Virus characterization. Specific-pathogen-free (SPF)
chickens placed in the layer house in December, 1994, were
severely depressed, emaciated and with naralysis of the neck
when collected 1C * s after exposure. ...z MDYV isolated
from the SPF chickens “was verv vimlent. significantlv more
so than the prototype Md5 ¢ 1
most virulent that I have thus far isolated” (Witter, personal
communication) (2). Our studies confirmed that this is a
very virulent virus with a high immunosuppressive potential
).

Aftermath. The use of trivalent MDV vaccines, and
brooding and rearing pullets off the farm helped in reducing
MD losses in subsequent flocks. Flocks immediately
following the Midwest flock suffered cumulative 15%
mortality, and cumulative mortality was under 10% in
subsequent flocks. The combined effects of mortality, loss
of egg production, partially empty houses and impact on the







per group were vaccinated with either FP1, FP3 or PP1 including positive and negative controls, were given HVT,

vaccine using an INOVOJECT® system at either 18 days + Bursaplex® and 0.05 mg of gentamicin either in ovo or at
0 hrs of incubation, 18 days + 18 hrs of incubation or left hatch. All hatched birds were placed in floor pens by group,
non-vaccinated. The eggs were from a breeder flock challenged on day 20 and assessed for lesions 8 days post
vaccinated for FP. Three doses (10", 10%°, 10°°) of each challenge. Percent hatch of live and pre-challenge mortality
pox vaccine were tested in ovo and compared to the release were measured and used to assess safety.

dose given at hatch subcutaneously in the nape. All groups,
RESULTS

Experiment 1. The results of experiment ! are shown in Table 1.

Table 1. Percent hatch of SPF and broiler embryos vaccinated in ovo with FP on day 18 (Expt. 1)

10°* FP2 in ovo' Bird Type No. hatched/No. live at day 18 % hatch of live
Yes Broiler 273/281 97.24
No Broiler 275/284 96.8*
Yes SPF 422/429 98.44
No SPF 420/428 98.14

A Values within column and bird type with different uppercase superscripts are significantly different (p < 0.05) by
ANOVA.
' All embryos received HVT/SB-1 and gentamicin.

Experiment 2. The % hatch of live data for SPF embryos given either 10*° FP1, 10** PP1 or no pox vaccine were 96.11%,
97.4% and 97.8%, respectively. These data were not significantly different (p < 0.05) by ANOVA.

Experiments 3, 4 and 5. The results of experiments 3, 4 and 5 are shown in Tables 2, 3 and 4, respectively.

Table 2. Percent hatch, mortality and protection of SPF chickens vaccinated either in ovo or at hatch with FP vaccine (Expt. 3)

10** FP2 vaccine' Route Challenged % hatch of live? % mortality® % protected®
No NA Yes 95.0 0.0 0.0
Y No 96.7 0.0 10¢
ss Yes 96.7 0.0 © D
Yes at hatch Yes 93.8 0.0 100.0

Data not subjected to statistical analysis.”

! All embryos/chicks received HVI/SB-1 and gentamicin.

2 The two in ovo groups were hatched as one group and segregated after hatch.

* n=20/group; % protected = % of birds without a pox lesion in the challenged wing-web eight days post-challenge.
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Table 3. Percent hatch, mortality and protection in broiler chickens vaccinated either in ovousi  *he INOVOJECT® system
or at hatch with one of five avian pox vaccines (Expt. 4)
Pox Pox Pre-Challenge?
Pox Vaccine Vaccine Vaccine % Hatch of Mortality
Treatment' Dose Route live No. placed/No. dead) % Protected’
10'° in ovo 96.7 0/14 71.48¢P
FP1 10*° in ovo 96.7 0/14 64.35¢
10°° in ovo 91.7 0/14 78.65P
10%2 at hatch 98.3 0/14 85.75¢<P
10'° in ovo 95.0 1/14 69.38¢P
FP2 10%° in ovo 90.0 0/14 78.65<P
10°° in ovo 93.3 0/14 85.78¢P
10°4 at hatch 96.7 0/13 100.0°
1010 in ovo 91.7 2/13 45.448
FP3 10%° in ovo 88.3 1/13 58.35¢
10°° in ovo 96.7 1/14 76.985¢P
1032 at hatch 91.7 2/14 90.95¢P
10'° in ovo 91.7 0/14 50.0°
PP1 10%° in ovo 91.7 2/14 83.38CP
10*° in ovo 96.7 1/14 92.3P
10*° at hatch 98.3 1/13 100.0°
1010 in ovo 95.0 0/14 57.15¢
PP2 10*° in ovo 85.0 0/13 76.98¢P
10°° in ovo 90.0 0/14 92.9P
10°° at hatch 98.3 2/14 100.0°
Positive* None - 98.3 1/14 7.74
Negative* None - 95.0 1/14 100.0°

ABCD Valuesw™ ™~

! FP = fowl pox tissue culture origin; PP = pigeon pox embryo origin; All e
-~ vaccine and gentamicin in ovo.
2 Birds culled due to leg problems were not included in the mortality.

solumns with different uppercase superscripts are significantly different (p < 0.05) by Fisher’s exact
test (chi uare statistic).

mbryos received Marek’s HVT, Bursaplex®

3 9% of birds without a pox lesion in the challenged wing-web eight days post-challenge; n = 12-14 birds/group
* Positive and negative controls not vaccinated; positive control challenged
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Table 4. Percent hatch, mortality and protection in broiler chickens vaccinated either in ovo using the INOVOJECT® system

or at hatch with one of three avian pox vaccines (Expt. 5)

Pox Vaccine Egg Age Vaccine Vaccine % Hatch of % Pre-challenge
Treatment' (Day+hr) __ Dose (PVC) Route live mortality % Protected?

18+0 10 in ovo 94.9 0.0 25.4%8

18+0 10? in ovo 95.0 0.0 31.6"®

FP1 18+0 10° in ovo 96.6 0.0 91.25
18+18 10 in ovo 96.7 1.7 9]1.20¢
-—- 10> at hatch? 90.0 1.7 100.0F

18+0 10! in ovo 93.0 1.9 34,08

18+0 10? in ovo 95.0 5.7 41.8°

FP3 18+0 10° in ovo 96.6 1.8 78.2CP
18+18 10° in ovo 98.3 1.8 80.4<P

--- 1032 at hatch’ 89.8 3.4 96.2F

18+0 10’ in ovo 93.3 0.0 33.9°

18+0 10? in ovo 91.7 1.8 32.18

PP 18+0 10° in ovo 9.5 1.8 69.8°
18+18 10° in ovo 100 1.7 96.5F

-—- 103! at hatch? 96.7 0.0 98.2F

Positive* - None - 91.7 1.8 14.84
Negative* None — 94.9 0.0 100.0F

ABCDE Values within cofumns with different uppercase superscripts are significantly different (p < 0.05) using Fisher’s exact

test (chi-square statistic).

! FP = fowl pox tissue culture origin; PP = pigeon pox embryo origin; All embryos received Marek’s HVT, Bursaplex® IBD

vaccine and gentamicin in ovo.

2 Eggs were not injected. Chicks were vaccinated on day of hatch with full dose as provided by the manufacturer
* 50-58/group were challenged on day 18; % protected = % of birds without a pox lesion in the challenged wing-web eight days

post-challenge.

* Positive and negative controls not vaccinated; positive control challenged

DISCUSSION

The results of these studies show that all five vaccines
tested appear to be safe for % hatch in SPF and broiler
chickens (Tables 1 - 4). There was no increase in after hatch
mortality in SPF chickens vaccinated with FP2 (Table 2) and
in broilers vaccinated with either FP or PP (Tables 3 and 4).
In experiments 3 and 4, both Marek’s disease vaccine and
IBD vaccine were mixed with one of the pox vaccines and
administered in ovo using the INOVOJECT® system,
indicating that combining these three vaccines was safe in
these laboratory studies. In experiment 2, SPF birds were
well protected at eight days post challenge in the in ovo and
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at hatch vaccinated groups (Table 2) Protection in broilers
showed a dose dependent respons¢  r each of the

tested. Inall but one case, percent of broilers protected given
a pox vaccine in ovo at 10*> PVC was not significantly
different (p < 0.05) from broilers given a full dose of pox
vaccine at hatch (Tables 3 and 4). The full dose given at
hatch was a higher dose than the 10° PVC given in ovo in
most cases. Furthermore, the near perfect conditions of
laboratory administration of the vaccines at hatch resulted in
100% of the birds being vaccinated properly. It is doubtful
if day of hatch vaccination in commercial hatcheries is as
accurate as that in the laboratory. Thus, one would expect in
ovo vaccination and at hatch vaccination to be equally




effective ©~ commercial settings. /n ovo administration of
10° PVC at 18 days + 0 hours using the INOVOJECT®
system was as efficacious as that delivered at 18 days + 18
hours when using FP1 and FP3, but was significantly (p <
0.05) less effective using PP1 (Table 4). These data suggest
that commercial tissue culture origin FP vaccines and embryo
origin PP vaccines licensed for post-hatch administration are
good candidates for obtaining an in ovo route of delivery

license claim.
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PERSISTENCE OF INFECTIOUS BRONCHITIS VIRUS IN
VACCINATED CHICKENS

S. A. Nagqi, K. Gay, R. Liu, and B. Arduini

Unit of Avian Medicine, Department of Microbiology and Immunology
College of Veterinary Medicine, Cornell University, Ithaca, NY 14853

Persistence of IBV in experimentally infected chickens
has been studied before. However, those studies were on
group-housed chickens in which true persistence of IBV
versus reinfection from penmates could not be distinguished.
Experiments conducted in our laboratory with individually
housed chickens have demonstrated for the first time that
"™ persists in the absence of reinfection from other birds.
In an experiment in which 5-week-old (maternal
antibody-free) chickens were vaccinated with
Massachusetts-type vaccine, virus shedding in tracheal
secretions and feces was observed until 63 days
post-vaccination. On the other hand, IBV was isolated from
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the tissues of those chickens until 154 days post-vaccination
(i.e., when the experiment was terminated). In a similar
experiment in which 1-day-old maternal antibody-positive
chickens were vaccinated, virus shedding from trachea and
cloaca was observed until 77 days post-vaccination, and at
least one of the seven birds vaccinated was found to carry
IBV in the lungs and kidney tissues unmtil 175
post-vaccination (end of the experiment). These findings
confirm that IBV vaccine viruses may have long-term
persistence in vaccinated chickens. Studies are underway to
compare biological properties and molecular characteristics
of persistent viruses with those of the parent vaccine virus.




SESSION B

PHENOTYPIC AND GENOTYPIC CHARACTERISTICS OF
ESCHERICHIA COLI FROM BROILERS WITH CELLULITIS AND
OTHER COLIBACILLOSIS LESIONS

S. M. Gomis*, C. Riddell®, A. A. Potter*, and B. J. Allan*

AVeterinary Infectious Disease Organization, University of Saskatchewan, 120 Veterinary Road
Saskatoon, Saskatchewan, Canada, S7TN SE3
BDepartment of Veterinary Pathology, Western College of Veterinary Medicine, University of Saskatchewan
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We have observed an association between cellulitis and
serositis (airsacculitis, pericarditis, hepatitis and peritionitis)
in slaughter broilers. Because birds that are condemned for
cellulitis are not examined for internal lesions, the extent of
this association was not known. It had also been observed
that Escherichia coli isolated from cellulitis lesions had the
same general characteristics as other E. coli pathogenic for
poultry.

This study had two objectives: (1) to investigate the
association of cellulitis with other lesions that were due to E.
coli, and (2) to determine whether one type or more than one
type of E. coli was the cause of infection in those birds with
both cellulitis and other lesions. We examined 237 birds
with cellulitis from 30 flocks in Saskatchewan, Canada. Of
the birds examined 35% had dual lesions that consisted of
gross lesions in the heart, air sacs, bones or liver in addition
to cellulitis. E. coli was isolated from each cellulitis lesion
and from 71% of the other lesions. The occurrence of dual
lesions was not evenly distributed among the flocks. In some
flocks no birds had dual lesions while in other flocks most
birds had dual lesions. The reason for this difference is not

known.

We examined the biotype, aerobactin production,
serumsensitivity, antibiotic susceptibility and production of
K1 capsule of the E. coli isolates. E. coli with the same
genotypic and phenotypic profiles were isolated from
cellulitis and other lesions in 19% of the birds with dual
lesions. In these birds it appeared that one strain of E. coli
had caused both types of lesions. Analysis of these strains
by repetitive-sequence based polymerase chain reaction
failed to reveal any differences. Further work will be
necessary to determine which disease was the primary
infection or if they occurred independently. In the other 81%
of the birds different E. coli were isolated from the various
lesions. In these cases it appeared that two independent
infections had occurred.

This study confirmed that two types of disease caused by
E. coli occur concurrently, not only at the flock level, but at
the level of the individual bird. It also confirmed that in
some, but not all cases, identical isolates of E. coli were
capable of causing cellulitis and serositis in an individual
bird.

(A full report describing this work will be submitted to
Infection and Immunity for publication.)

ASSESSING SAMPLING BIAS IN MOLECULAR EPIDEMIOLOGIC
o TUDIES UGING ISULA 2 .8 wx 203CLlanadCliaA COLI FROM A . _AN

R. S. Singer?, J. S. Jeffrey®, E. R. Atwill®, C. L. Cooke€, T. E. Carpenter”, and D. C. Hirsh®

ADepartment of Medicine and Epidemiology
BDepartments of Extension and Population Health & Reproduction
“Department of Pathology, Microbiology and Immunology
School of Veterinary Medicine, University of California, Davis, CA 95616

Avian cellulitis in broilers is primarily caused by
Escherichia coli, and we are using DNA fingerprinting
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techniques to study the distribution and persistence of
cellulitis-associated E. coli. We collect birds at the













Table 2. Experiment 2. Incidence of turkey osteomyelitis com :x (TOC) lesions in dead birds and in turkeys necropsied 8 and
15 days after a second treatment with dexamethasone.

Time Osteomyelitis' Synovitis/ Abscess in Soft Multiple Green
Tendonitis Tissue Lesions’ Liver’
8 days 5/69 (7%) 11/69 (16%) 10/69 (14%) 10/69 (14%) 0/42 (0%)
15 days 14/43 (33%) 21/43 (49%) 1/43 2%) 17/43 (39%) 0/42 (0%)
Dead birds 13/43 (30%) 27/43 (63%) 14/43 (33%) 26/43 (60%) 19/43 (44%)

! Both proximal tibias of each bird were examined by a straight cut along the topof the tibia and by slicing multiple transverse cuts on the medial condyle of

each tibia. Fifty percent of birds with bone lesions had bilateral bone lesions.

2 Data represents the number of birds that had more than one TOC lesion, including osteomyelitis, tendonitis/synovitis, and soft-tissue abscesses.

3 Ninety-four percent of birds with green livers had one or more TOC lesions. Fifty-five percent of birds with one or more TOC lesions had green livers, whereas
forty-five percent had one or more TOC lesions without the presence of a green liver.

Table 3. Experiment 3. Effect of a second dexamethasone (DEX) injection on turkeys previously challenged in a DEX-E.coli
respiratory infection on the incidence of turkey osteomyelitis complex (TOC) and green liver.

E. coli cfu! TOC Lesions? Green Liver®
% %
No DEX DEX No DEX DEX
0 6.25+6.25 63.64+15.21° ~ 0.00£0.00 63.64x15.21°
25 0.00+0.00 42.86+13.73® 0.00£0.00 21.43+11.38°
50 10.00+6.88 20.00+20.00° 0.00+0.00 20.00+20.00°
Probability Values Probability Values
DEX 0.0001 DEX 0.0001
E. coli 0.1516 E. coli 0.0061

Tnoculum was diluted in tryptose phosphate broth so that a 200.L injectioncontained either 0.25, or 50 colony-forming units of a pathogenic strain of E. coli.
*Values indicate the mean + SE of all dead birds and necropsied birds. Means within a column or row with no common superscript are significantly different

(P<0.05).

Table 4. Experiment 4. Effect of sequential dexamethasone (DEX) treatments on the incidence of green liver (GL) and turkey
osteomyelitis complex (TOC) lesions in dead birds and necropsied turkeys never inoculated with Escherichia coli and the effect
of a single DEX treatment on 12-week-old turkeys never previously treated with DEX.

Time of No DEX DEX
treatments
2 weeks of age nd' nd nd nd
2 and 5 weeks of age? 0/30 0/30 26/96 (27%) 8/96 (8.3%)
2, 5 and 10 weeks of age® 2/41 (4.9%) 1/41 (2.4%) 33/49 (67%) 17/49 (35%)
12 weeks of age — 6/7 (86%) 2/7 (28.6%)

! nd=not done. There was no mortality or lameness after the single treatment.
2 There was no mortality in 30 non-DEX-treated birds. There were 46 dead birds and 50 additional birds were necropsied in the DEX-treated group. Percentages

include all dead and necropsied  s.
? There was one dead bird and 40 necropsied birds in non-DEX-treated birds. There were 38 dead birds and 11 additional birds were necropsied in the DEX-

treated group. Percentages include all dead and neropsied birds.
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interference with serology by vaccination, these flocks are to
be monitored by bacteriology.
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USE OF NEGATIVE AIR IONIZATION FOR REDUCING
AIRBORNE LEVELS OF SALMONELLA ENTERICA SEROVAR
ENTERITIDIS IN A ROOM CONTAINING INFECTED CAGED LAYERS

P. S. Holt, B. W. Mitchell, K-H. Seo, and R. K. Gast

USDA/ARS Southeast Poultry Research Laboratory
934 College Station Road, Athens, GA 30605.

INTRODUCTION

Salmonella infections in poultry may be initiated at a
number of different sites. While oral ingestion appears to be
the most common route, infections via the eye, cloaca, and,
in newly hatched chicks, the navel have been observed (3,4).
Invasion via the respiratory tract has also received an
increasing amount of attention in recent years (1) and
airborne transmission of salmonellae has been documented
in several cases (2,5,8,14). Removal of airborne organisms
therefore becomes an important step in reducing Salmonella
problems but there are few methods available to achieve this
removal. Negative air ionization provides promising new
technology for dust and pathogen elimination from the air.
Such a device imparts a negative charge on airborne particles
which subsegnently will be attracted to grounded surfaces
suchasthe w___ind ors, stively removing them from
the air environment. Previous studies demonstrated that
substantial dust and dander reduction was observed in
hatching cabinets subjected to negative air ionization (9,10)
and this significantly reduced airborne bacterial levels in
these cabinets (11). Ionization devices recently were shown
to effectively reduce airborne transmission of viral (12) and
bacterial (6) pathogens in enclosed isolation cabinets. As
horizontal transmission of S. enteritidis via particles floating
in the air can also occur in caged hens (8,14), the current
study was undertaken to determine if negative air ionization
could also be applied to a large room environment as a means
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to reduce airborne S. enteritidis levels.
MATERIALS AND METHODS

Room Setup. Two trials were conducted in adjacent
rooms of a climate-controlled biocontainment building. In
one room, a custom-built (Patent application number
09/122,850 filed July 28, 1998) negative air ionizer was
suspended from the ceiling 2.2 m from the concrete floor in
the approximate room center. Power was administered at -30
kV and was constantly applied except during periodic ionizer
cleaning. Cleaning of the ionizer was achieved by carefully
brushing dust, dander, and feathers from each bar and the
ground plane.

Experimental Design. One hundred and twelve Single
Comb White Leghom hens (>55 weeks old), retired from the
Southeast Poultry ___searct ra  _ sp
free flock, were divided equally into two groups and placed
into individual laying cages in the two rooms. Hens were
molted via feed removal as previously described (8) and on
day 4 following cessation of feed, each hen received an oral
dose of 1 ml of 1 X 107 rifampicin resistant S. enteritidis
phage type 13a. Relative airborne levels of S. enteritidis in
each room were determined over the next 10 days by
exposing to the room air for 24 hours, with the lids removed,
petri plates containing brilliant  en agar containing 200
pg/ml rifampicin. The plates were placed in 12 different
locations on top of the cages and on the sidewalls within the




rooms and were replaced daily. Exposed plates were
incubated for 24 hours at 37°C and the number of S.
enteritidis were determined.

RESULTS AND DISCUSSION

Previous studies showed that hens infected during a molt
shed large numbers of S. enteritidis, rapi ' contaminating
the floors underneath and increasing the organism levels in
the air (8). In the current trials, airborne levels similarly
increased over time and air samples approached 100%
culture positive by 72 hr post challenge (Fig. 1). In trial 1
(Fig. 1A), 58% of the air samples from the nonionizer room
were culture positive at day 2 post challenge compared with
17% of ionizer room samples . A 90% S. enteritidis
reduction efficiency was observed at this time (Fig. 2A).
However, the number of positive samples from the ionizer
room continued to increase and reached levels similar to
those in the room lacking the instrument. A subsequent
examination of the ionizer revealed that the bars and ground
plane were covered with a thick coating of dust and dander
collected during the 7 days prior to the bird challenge.
Removal of this debris on day 7 resulted in a dramatic drop
in the number of positive plates and the efficiency of S.
enteritidis removal for days 8-10 averaged 82% (Fig. 2A).

The experiment was repeated with the exception that the
ionizer was routinely cleaned and significant reductions in
airborne S. enteritidis levels were rapidly observed (Fig. 2B).
A power supply failure occurred between day 2 and 3 which
affected the efficiency of S. enteritidis removal from the air
but subsequent replacement of the power supply on day 3
reduced the levels of circulating S. enteritidis on day 5.
While the percentage of culture-positive samples were not
diminished at this time (Fig. 1B), the over-all numbers of
organisms/sample were reduced from an average 25 S.
enteritidis/plate to 1-2 organisms per plate (Fig. 2B).
Salmonella enteritidis reduction efficiency for the remainder
of the trial averaged 96.5%.

Negative air ionization could therefore serve as an
important tool to reduce the spread of S. enteritidis, as well
as other salmonellae, in a poultry operation. This could be
especially important in those situations where the likelihood
of transmission is high such as with newly hatched chicks (2,
4) or with adult hens during stress situations (7,8,13). e
economic feasibility of using this technology in a commercial
poultry setting remains to be determined but the effectiveness
of negauve air ionization under expenmenta.l conditions
i ates ! it could e ) :
reducing Sa/monella problems on e rarm.
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Figure 1. Percentage of S. enteritidis culture-positive plates
from the room containing the ionizer (filled circles) vs the
room lacking the device (open circles) on days 1-10 post
challenge. A = experiment 1 and B = experiment 2. * =
significantly different percentage of positive plates in the
ionizer vs nonionizer room (P < 0.05).
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Figure 2. Mean counts of S. enteritidis on plates from the
room containing the ionizer (filled bars) vs the room lacking
the device (open bars) on days 1-10 post challenge. A =
experiment 1 and B = experiment 2. * = significantly
different S. enteritidis numbers in the ionizer vs nonionizer
room (P < 0.05). The filled circle represents the daily
reduction efficiency of S. ente  is by the ionizer.




























vaccination failure.
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IMMUNO-HISTOCHEMICAL AND BACTERIOLOGICAL
INVESTIGATION OF THE PATHOGENESIS OF ORNITHOBACTERIUM
RHINOTRACHEALE INFECTION IN CHICKENS WITH OSTEITIS AND

ENCEPHALITIS SYNDROME

D. Goovaerts, M. Vrijenhoek, and P. van Empel

Intervet International B.V., P.O. Box 31, 5830 AA Boxmeer, The Netherlands.

Since 1991 Ornithobacterium rhinotracheale has been
associated with respiratory disease in broiler chickens and
turkeys. The clinical signs of this infection include
weakness, growth retardation and increased mortality. The
pathology consists of airsacculitis, fibrino-purulent
pneumonia, tracheitis and occasionally encephalitis and
arthritis. This disease has been reported all over the world
and in several species of birds. A fter birds were primed with
respiratory viruses, airsacculitis and pneumonia could be
reproduced experimentally by aerosol challenge with O.
rhinotracheale.

In the last few years, O. rhinotracheale has also been
associated with high mortality in 28-day-old and older broiler
chickens. In these cases a subcutaneous edema around the
skull with a severe bacterial osteitis and osteomyelitis,
particularly of the aerated skull bones, together with
encephalitis was found but without important involvement of
the respiratory tract. Bacterial, histological and immuno-
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histochemical examination was performed and O.
rhinotracheale was isolated from affected materials and
demonstrated in fixed samples of affected tissues. Recently
several outbreaks of lameness problems in turkeys have been
associated with O. rhinotracheale in different areas of the
world.

An intravenous challenge model was developed for
experimental reproduction of the disease in chickens and to
study the pathogenesis. In this model increased mortality and
clinical disease with osteitis and arthritis was reproduced. O.
rhinotracheale could be reisolated from affected organs and
could be designated as the cause by immuno-histochemistry.
These results indicate that under certain conditions O.
rhinotracheale can cause mortality with severe osteitis and
secondary encephalitis or : ritis in broiler chickens or
lameness in turkeys. This can occur with or without
respiratory infection.































drugs affected viability of cells. Monensin and salinomycin
at 24 hrs. incubation decreased the viability of heterophils as
indicated by a decrease in MTT reduction and increased
cytolysis. The cytolytic effects of these ionophores on
heterophils is perhaps similar to that responsible for
anticoccidial properties. Treatment with monensin and
salinomycin also resulted in lower basal and stimulated levels
of IL-6 and gelatinase activities. Monensin has been
reported to be cytotoxic to other cell types. Salinomycin has
been shown to cause a decrease in the blood levels of
heterophils (7). The respiratory oxidative burst was
stimulated by LPS/SA within 15 minutes and continued to
increase linearly. Monensin and salinomycin increased basal
levels of respiratory oxidative burst whereas chlortetracycline
and tylosin partially inhibited both basal and activated levels
of respiratory oxidative burst. Likewise heterophil IL-6
production was affected differently by different drugs.
LPS/SA caused several fold increase in interleukin-6
production by 24 hrs. Chlortetracycline increased the basal
level of IL-6 production which was not further affected by
LPS/SA. Roxarsone increased the basal respiratory burst
whereas IL-6 production was not affected. There is little
information on the effects of many of these drugs on avian
heterophils or avian immune function. Roxarsone is a
commonly used growth promoter in poultry feed but little is
known of its effect on the immune systems. The data
reported in the literature suggests that it may not impair
antibody response to Eimeria oocyst challenge (1). The
effect of these drugs on immune functions needs further
investigation.

In conclusion, these results show that at least some
antibiotics and feed additives depress heterophil functions
although none of the drugs tested were able to cause a
complete inhibition of LPS/SA-induced activation of
heterophils. These results raise the possibility that continuous
presence of these drugs and their metabolites in vivo may
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subdue certain immune functions. The extent and magnitude
of such suppression may be transitional and would probably
depend upon the type and combination of drugs used.
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BROILERS FROM P*PENTS THAT HAVE SUBGROUP-J AVIAN
LEUKOSIS/SARCOMA VIRUS TUMORS . RE NOT AS ECONOMICAL
TO PRODUCE AS BROILERS 'ROM PARENTS THAT DO NOT HAVE

TUMORS

M. A. Goodwin*®, E. A. Krushinskie®, J. Brown®, E. Smith®, and A. Fadly®

AGeorgia Poultry Laboratory, PO Box 20, Oakwood, GA 30566
BWampler Foods, Inc. PO Box 7275, Broadway, Virginia 22815
Department of Veterinary Pathology
PDepartment of Medical Microbiology
College of Veterinary Medicine, The University of Georgia, Athens, GA 30602
*U.S. Department of Agriculture, Agriculture Research Service
Avian Disease and Oncology Laboratory, 3606 East Mount Hope Road, East Lansing, Michigan 48823

Poultry health professionals and prc icers know that
avian leukosis/sarcoma virus (ALSV or ALV) infections will
adversely affect breeder flock performance (1). Recently,
concern about the possible effects of subgroup J ALSV
(ALV-])) on broilers has increased. Specifically, there is
concern that broilers from parents with ALV-J tumors might
be less economical to produce than broilers from parents
without tumors.

In the present study that encompassed 3.5 million
broilers, the production performance of broilers from
breeders with ALV-J tumors was markedly worse than the
performance of broilers from breeders without tumors.
Specifically, broilers from parents with ALV-J tumors had
significantly lower average body weights (P = 0.000006),
lowerlivability (P =0.00003), lower flock-performance-rank
(P =0.05), higher feed conversion ratios (P =0.00007),

higher adjusted feed conversion ratios (P = 0.01), and higher
2-week mortality (P = 0.008). No differences in average
daily gain (P = 0.34) or condemnations at processing (P =
0.25) were seen.
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(A complete paper has been submitted for review and
consideration for publication in Avian Diseases.)

UNUSUAL EYE LESI( NS ASSOCIATED WITH ALV-J VIRUS

C. R Pope*, E. M. Odor®, and M. Salem®

“Department of Animal and Food Sciences
University of Delaware, Newark, DE
®Lasher Laboratory, Research and Education Center
University of Delaware, Georgetown, DE

During a 3-week period in April, 1998, selected 56- to
59-week-old male and female CobbxCobb broiler breeders
Jniv
of Delaware Lasher Diagnostic and Research Laboratory in
Georgetown, Delaware. Poultry servicemen’s complaints
were that the broiler breeders had been sick for 8 weeks and
they had eye lesions, and that production was off.
Composite necropsy findings included blepharitis with
and without caseous plaques, ophthalmitis, eye abscesses,
facial swelling, periorbital sinusitis, brown/red foul smelling
ear lobe and wattle edema, poor fleshing, airsacculitis,
v nregression, pe s, keel abscesses, enlarged cecal
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tonsils, capillariasis, heterakiasis, and bumble foot. The
most severely affected chickens had a putrefactive odor.
Histol ly the 2
associated with AL'V-]J infection; myelocytomas containing
variable numbers of promyelocytes, and a histiocytic
sarcoma (4). The eye with the histiocytic sarcoma also had
a promyelocyte containing myelocytoma. ALV-J has a
tropism for cells of the myelomonocytic series (5). Itis of
interest that in this AL V-J initiated disease outbreak, one eye
contained neoplasia involving both the myelocytic system
(myelocytoma) and the monocytic system (histiocytic
sarcoma).










antibody.

Immunoblot testing of the recombinant gp85 using
subgroup specific antisera (A, B,C, D, E,J) and an ALV-]
gp85 monoclonal demonstrated the J specificity of the
antigen. ALV-J specificity for the ELISA was confirmed by
testing antisera against other common avian pathogens and
ALV subgroup antisera. Test results for all non-J
monospecific antisera were negative. The AL V-J antibody
ELISA has a specificity of 99.7% for a virus isolation
negative population (n=1159) representing multiple broiler
breeder sources. Sensitivity of the assay was evaluated by
monitoring seroconversion of virus isolation positive broiler-
breeder flocks followed over time. The percentage of birds
that seroconvert within field infected flocks ranged from
<10% up to 95% and may depend upon the history of vertical
and horizontal transmission occurring within the flock.

ALV-J antibody ELISA test results for individual birds
do not indicate ALV-J status. A seronegative bird could be
immune tolerant and actively shedding, whereas a
seropositive bird has been exposed to ALV-J, but may not
shed the virus. Therefore ALV-JELISA antibody test results
should be interpreted only on a flock basis. The ALV-J
specific antibody test described provides another tool for
monitoring the ALV-J status of flocks.
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AVIAN LEUKOSIS VIRUS SUBGROUP J - PROSPECTS FOR CONTROL

J. L. Spencer

Canadian Food Inspection Agency, Animal Diseases Research Institute / Centre for Plant Quarantine Pests
3851 Fallowfield Road, P.O. Box 11300, Station H, Nepean, Ontario K2H 8P9, Canada

INTRODUCTION

Avian leukosis virus of subgroup J (ALV-J) has recently
emerged as an economically important pathogen in broiler
breeder operations in many countries (12). This new
problem has come at a time when the majority of commercial
layers in North America and other parts of the world are
from breeding stock that has been freed of leukosis viruses.
Many breeding companies started to test for leukosis viruses
in the late 1970's and have invested large sums of money to
produce virus-free stock (2). While ALV-J presents new
challenges, methods that are already familiar to the industry
have formed the basis of the control programs (11,18,22).

AVIAN LEUKOSIS VIRUSES

Avian leukosis viruses (ALVs) are divided into

" moups = :d on envelope antigens ~ t are products of
the env gene. Exasenons leukosis viruses, meaning those that
are transmitted _ >n  rd to bird, cause a variety of tumors.
Until the emergence of AL V-], subgroups A and B were the
only exogenous leukosis viruses of concern to the poultry
industry. Subgroups C and D have been considered
oncogenic laboratory strains of virus. Subgroup E viruses
are found in commercial poultry but are not known to be
oncogenic and are of endogenous origin. ALVs share a
common group specific (gs) antigen that is part of the
nucleocapsid and is produced by the gag gene. Antiserum
against the p27 component of the gs antigen is used as a
reagent in serological tests. The env gene of ALV-J differed
substantially from that of subgroups A-E but was closely
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related to that in certain endogenous retroviral elements that
are part of the normal chicken genome (11).

TESTS FOR INFECTION WITH ALVs

Virus neutralization test procedures have been used to
detect envelope antigens and are subgroup specific.
However, antigenic variation has been found among isolates
of ALV-J and this must be considered when interpreting test
results (5, 11). Enzyme linked immunosorbent assays
(ELISA) to detect antibody to subgroups A and B have
proven useful in programs to eradicate subgroup A and B
viruses from egg stocks. It is anticipated that an ELISA,
which uses improved reagents such as the env-gp85
recombinant protein, should prove useful in large scale
testing for antibody to ALV-J (24). The discovery that egg
albumen from AL V-infected hens contained high levels of gs
antigen led to the development of rapid tests to detect
infected chickens (. t
was used to detect 3
more efficient ELISA (17). Both polyclonal and monoclonal
antibodies against gs antigen (p27 component) of the virus
have been successfully used as test reagents.

A complicating factor in tests based on detection of gs
antigen is that chickens may carry endogenous viral (ev)
genes that produce the same antigen as do the exogenous
viruses. The problem is greatest in meat stocks since they
usually carry more ev genes than egg stocks (10,15,19). In
White Leghorn stocks, infect ~ with exogenous virus
usually results in higher levels of gs antigen than that
produced by ev genes. To distinguish between exogenous



















Morocco. Studies are underway using plasmid profiling and
finger- printing to compare the human and avian SE isolates.
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BEHAVIOUR OF A VERY VIRULENT MAREK'S DISEASE VIRUS IN
TWO VACCINATED COMMERCIAL CHICKEN FLOCKS IN
ARGENTINA

C. Buscaglia®®, M. A. Risso™®, E. Antonini®, M. V. Prio®, M. G. Prada®,
M. C. Villat*, and E. del Barrio*
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INTRODUCTION

Marek's disease (MD) exists in virtually all commercial
chicken flocks throughout the world and it has been
considered the most serious of the many infectious diseases
which afflict poultry (3). Exposure to the etiologic agent can
take place soon after hatching, and mortality from the disease
occurs after a few weeks to a few months. It mav be
sporadic through _ of the flock or, in
outbreaks, over 50% of the flock may succumb within a few
weeks.

After the application of first generation MD vaccines in
the early 1970s, problems with the occurrence of MD in
vaccinated flocks were thought to be due primarily to
mismanagement of the vaccines or to early heavy exposure
with the virus. At that time, vaccination of 1-day-old chicks
became a common practice, drastically reducing economic
losses associated with MD. 1 xr, in © late 1970s
vaccine breakdowns began occurring in flocks in the United
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States even though they had been properly vaccinated with
herpesvirus of turkeys (HVT). Since then a number of very
virulent or variant pathotypes of MD virus (MDV) have been
isolated from various parts of the world. (2,4, 5, 8,9, 11, 12,
14, 17).

Increased incidence of MD in vaccinated flocks has also
been observed in Argentina. Problems with the occurrence
of MDD in vaccinated flocks were thought to be due primarilv

b
these problems with variant pathotypes of MDV has been
reported later (2). One of those isolates, characterized as a
very virulent (vv) field strain of MDV was chosen to
challenge experimental chickens. Three vaccine viruses from
each of the three MD viral serotypes were evaluated alone
and in various combinations for protection against challenge
with this vv MD virus. In this study the pathogenicity of the
virus, efficacy of vaccination, the relative bursa weight, and
the behaviour of the virus in two commercial chicken lines
were evaluated. The preliminary results are presented here.







Table 1. Protective efficacy of day-old vaccination and relative bursal weight in survivors in SPF P-2aand N-2achi  1s¢
commercial lines coms and comw challenged with NULP-4 at 8 days of age.

Chicken strain Vaccine Challenge Birds with MD/ No. Relative weight of
In Group (%)* bursa of Fabricius®
P-2a None Yes 16/18  (88.9)" 2.14°
P-2a HVT Yes 6/8 (75.0) 1.81°
P-2a 301-B1+HVT Yes 2/22 9.1) 1.66°
P-2a CV1988 Yes 0/18 (0.0) 1.62°
P-2a CV1988+HVT Yes 0/8 (0.0) 1.70°
N-2a None Yes 4/10 (40.0)" 1.29°
N-2a HVT Yes 822 (36.4) 1.20°
N-2a 301-BI+HVT Yes 0/20 (0.0) 1.73°
N-2a CV1988 Yes 0/18 0.0 2.71¢
N-2a CV1988+HVT Yes 0/8 (0.0) 0.96°
Coms None Yes 4/24 (16.7)" 2.23¢
Coms HVT Yes 12/20 (60.0) 2.92¢
Coms 301-B1+HVT Yes 0/16 0.0) 4.13¢%
Coms CV1988 Yes 2/18 (11.1) 1.43°
Coms CV1988+HVT Yes 0/16 (0.0 4,75
Coms None No 5.53
Coms HVT No 1.91°
Coms 301-B1+HVT No 4.19¢
Coms CV1988 No 3.45
Coms CV1988+HVT No 4.87"
Comw None Yes 2/12 (16.7) 1.78°
Comw HVT Yes 0/12 (0.0) 2.55¢
Comw 301-B1+HVT Yes 0/20 (0.0) 3.80°
Comw CV1988 Yes 0/18 (0.0 2.92¢
Comw CV1988+HVT Yes 2/12 (16.7) ' 3.91f
Comw None No 4.
Comw HVT No 2.17°
Comw CV1988 No 3.31
Comw CV1988+HVT No 3.67°

A Data from birds in a given genetic strain were compared by the chi-square test; ** indicates significant differences (P<0.01);
* indicates significant differences (P<0.05)
B Values with different superscripts were significantly different (P<0.05)
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and necrosis of lymphoid tissue are characteristic, but not
pathognomonic, for END (1). Isolation and identification of
the virus are essential for confirmation of END. Avian
paramyxovirus type I was isolated from trachea and lung,
cecal tonsils and conjunctiva separately. The isolate was
classified as highly pathogenic (MDT = 49 hours, IVPI =
2.86) and produced early death with severe gross and
histologic changes in experimentally inoculated chickens.
This END outbreak could have had a large impact on
commercial poultry in California, as well as for the rest of
the United States. Its rapid diagnosis was extremely
important in limiting this disease to the original back yard
flock. The flock was depopulated as soon as the virus was
classified END. The outbreak was resolved within 14 days
of the on-set of clinical signs, and since then no other clinical
cases have been seen. Preventing the introduction of NDV
by strict biosecurity, rapid diagnosis, and depopulation is

essential if END is to be controlled.
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RESULTS OF ANTICOCCIDIAL SENSITIVITY TRIALS DONE ON
AVIAN COCCIDIA COLLECTED FROM ABOVE, AVERAGE AND
BELOW AVERAGE PRODUCTION FARMS

H. D. Danforth®, K. Pecelunas Bouck®, and S. Davis®
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USDA, ARS, LPSI, Building 1040, Room 103, BARC-East, Beltsville, MD 20705
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Battery cage sensitivity trials were run with up to 10
different anticoccidial compounds using mixed coccidial
species inocula obtained from pooled litter samples collected
from above, average, and below average production farms
located in 5 geographically different broiler growout
complexes. Results were analyzed to determine the extent of
anticoccidial resistance of the coccidia from the different
production farms by determining the degree of efficacy for
each anticoccidial in chickens at 6 days post-challenge (PI)
with the pooled inocula. Lasalocid (100 ppm), salinomycin
(60 ppm) and semiduramicin (25 ppm) were found to have an
80 to 100% efficacy rating, as defined by a 45% or greater
protection of weight gain coupled with lowered intestinal

at 6 days PI,
.in the a
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average farms from each of the 5 different geog il
areas. Monensin (110 ppm), narasin (80 ppm), nicarbazin
(125 ppm) and robenidine (33 ppm) were 40 to 60% effective
against coccidia from these same farms. All anticoccidials
tested showed a lower efficacy rating, varying from complete
resistance (0%) to 80% effectiveness, for coccidial species
and strains in the pooled inocula from average and below
average production farms. Lasalocid consistently showed the
greatest efficacy against coccidia in all farms tested.
Addition of roxarsone (50 ppm) to lasalocid did not increase
the efficacy rating for this anticoccidial with any of the
challenge inocula. Results of these studies showed that
considerable variability in anticoccidial resistance does occur
between farms with different production rankings.




I'S OF A SALMON
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accination added to a Standardized
ne (SBP) on reduction of Salmonella
is in commercial layer flocks was
ial in The Netherlands. The effect of
ed in situations of increased infection
erological Salmonella tests (gm-DAS-
.PS-BD-ELISA) was evaluated. An
rum 9R live vaccine (Nobilis SG®,
ads) was used. Flocks were vaccinated
at 6 and at 14-16 weeks of age. A total
r flocks (2,256,725 chickens) with S.
1a previous flock or in a current flock
e vaccinated. These 81 flocks were
t farms with a SBP (or an application
ks were housed in free range houses
}), 34 in battery houses and 9 flocks in
outside runs).

'S. enteritidis in vaccinated flocks was
:al examination at 10, 16, 24, 32, 40,
s of age. At each sampling 60 bloods
ich flock and sera were pooled into 10

pools. For Salmonella diagnosis the indirect LPS-BD-
ELISA and the gm-DAS-ELISA, which are tests for
detecting antibodies against Salmonella group B/D antigen
and S. enteritidis flagellar antigen, respectively, were
conducted. The vaccine induced an antibody response in the
LPS-BD-ELISA as expected and as a result vaccinated flocks
were eventually only tested with gm-DAS-ELISA. Detection
of a §. enteritidis field infection is still possible with
serological monitoring.

This trial has yet to be completed. In January, 1999, one
vaccinated flock had become infected with S. enteritidis at
72 weeks of age (1.2%). The vaccinated group has been
compared with a non-vaccinated group that was monitored in
accordance with a compulsory monitoring programme for S.
enteritidis (once, six weeks before slaughter). This group was
hatched in the same period as the vaccinated flocks. On this
non-vaccinated group 11.6% (192/1660) S. enteritidis
infections have been detected todate. The results of
vaccination look promising but have yet to be statistically
analyzed.

PING OF HAEMOPHIIL JS PARAGALLINARUM FROM
AVIAN CORYZA CASES IN MEXICO
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tious coryza is an enzootic disease
sely populated poultry areas. The
sent work was to determine the
tation and antimicrobial patterns of
the isolates by hemagglutination-
determine the frequency of serotypes
gallinarum in clinical cases in central
's were tested by techniques proposed
iaguchi (1, 4). All isolates acidified
ind were negative in galactose, lactose,
There were differences between
mnnitol and sucrose. The isolates were

110

grouped in four biochemical biovariants. All isolates were
susceptible to penicillin, ampicillin and erythromycin. There
were differences between isolates in susceptibility to
streptomycin, neomycin and tetracycline. The isolates were
placed in five groups according to susceptibility. The
hemagglutination-inhibition test was used to serotype the
isolates according to Page’s scheme (3). Twe  -one isolates
(52.5%) were serotype A, 5 (12.5%) were B, and 14(35%)
were C. The discriminatory ability of the three typing
techniques was analyzed using the Simpson’s diversity index
described by Hunter and Gaston (2). The highest index
(0.960) was obtained combining the three techniques.
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STUDIES ON THE EFFECTS OF RECOMBINANT CHICKEN
INTERFERON ON THE INFECTION, REPLICATION AND SPREAD OF
ALV-JIN VITRO

T. Girshick?®, A. L. Harrison*, M. J. Sekellick®, and P. I. Marcus®

ASPAFAS, Inc., 167 Baxter Road, Storrs, CT 06268
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Avian leukosis virus-J subgroup (ALV-]) causes a
variety of neoplastic manifestations, most typically in broiler
strains of chickens. The virus has been isolated from both
mature broiler breeders and also broilers as young as four
weeks of age. Due to the widespread problems this virus has
caused the poultry industry, coupled with the fact that
vaccines against avian retroviruses have not been completely
successful in the past, it was decided to determine if the virus
could be controlled by means other than vaccination.

In this initial work, a recombinant chicken interferon
(ChIFN) was used to affect changes in vitro on the growth
of ALV-J in a chick embryo fibroblast (CEF) culture system.
In the first experiments, graded doses of ChIFN, from 10
units per ml to 10,000 units per ml, were added to CEF
cultures immediately after infection with 10-fold serial
dilutions of ALV-J (Hcl strain). At 4, 7, and 10 days post-
initiation (dpi) supernatants were sampled and the cultures
trypsinized and the medium replaced to promote cell
replication. A final harvest of both the supernatant and cells
was done at 16 dpi. Samples were tested by antigen-capture
ELISA for the presence of p27, a major group-specific
antigen of avian leukosis/sarcoma viruses. The results
showed a clear dose-response with the ChIFN. Complete
suppression of p27 expression at 4 dpi was achieved with
doses as low as 10 units per ml. It was also apparent that
once the blocking effect of ChIFN was removed, virus
replication and expression of antigen commenced, thus
indicating that production of infectious virus was not
affected. However levels of expression of antigen following
removal of the were reduced in a dose-response
manner.
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In a second series of experiments, CEFs were infected
with ALV-J at a single constant concentration of
approximately 10° TCID,, The ChIFN was administered in
a series of concentrations from 10 units per ml to 5000 units
per m! using different increments than those used in the first
experiment. Cultures were treated in a similar manner to
those previously, but both supemnatants and cells were
harvested at each time point and tested by ELISA. The
purpose of this was to determine if the virus was
accumulating within the cells, but not elaborated into the
supernatant. Additionally, supernatants taken at 4 dpi were
reinoculated into fresh, untreated CEFs to determine if the
p27 detected was indicative of infectious virus. In these
experiments, the dose-response effect of the ChIFN was
reproduced. The results again showed a reduction in p27
antigen at doses as low as 10 units per m! at 4 dpi and
inhibition of p27 expression to levels below the
positive/negative cutoff value were seen at a dose of 1000
units or higher. The p27 antigen levels from within cells was
consistently higher than that found in the supernatants until
termination of the experiment, at which time the antigen
levels between the two fractions were equivalent. The results
of subculturing of the supernatants after 5 days in culture
showed that the p27 antigen detected was indicative of
infectious virus as the p27 levels of the harvested subcultures
paralleled the levels in the transferred supernatants. Once
again, the levels of virus expression climbed rapidly upon
removal of the block on day 4 dpi.

Further studies incindine demonstration of the effects of
admir n of
ALV-J infection are underway.
















0zt

Table 1 : Results of

ation of IBDV on chicken embryos and fibroblast cultures inoculated with 22 specimens, and their identification with agar gel precipitation

Neofspecimen 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 C+ C-
Cytopathic effect in
C.EF. cultures + 4+ o+ - -+ -+ 4+ - -+ o+ -+ - .+
(2 Ps)
voembryo specific (. o0 67 67 67 67 50 67 67 67 83 S0 50 8 SO 67 SO 33 17 0 6 17 100 0
mortality
e e e s s ot O S
AP
test - + + + + - + + + + - + + - -
€S (2"dPs) + + + NT NT NT + + +

C.E.F : chicken embryo
C- : negative IBDV con

Table 2 : Pathogenicity of 4 field IBDV isolates inoculated to !  ? chickens

roblastes, AGP : agar gel precipitation, NT : not tested, OBH : original bursal homogenates. Ps : passage. C+ : positive IBDV control,

Mortality at days post % birds with gross Mean microscopic lesion scores Mean
inoculation % bursal Lesions at 7 days postinoculation bursa/body
Groups of birds : 5 3 4 5 6 ; total. Caseous Cecal weig.ht
mortality hemorrage exudate BF  Thymus Spleen tonsils ratio
Groupl o6 o8 18 18 08 08 08 25%  25(28) 0 27 07 0 0.7 1.63
_ (specimen 10)
o Group 2 /8 0/8 38 O/8 08 0/8 08 375%  25(2/8) 25 3.2 1 0.2 0.6 1.93
& (specimen 14)
Group3 o0 o4 04 O/4 04 04 O 0% 0 0 0 0 0 0 4.0
control
Group 4 0/12 0/12 6/12 3/12 0/12 0/12 0/12  75%  75(9/12) 0 43 1 3 1.3 2.67
“ (specimen 3)
g Growps o1 o012 312 32 M2 012 012 75% 333 (4/12) 0 33 2 3 0.7 2.26
= (specimen 9)
Growp6 015 w12 012 012 012 012 012 0% 0 0 0 0 0 0 6.05

control
















Table 2. Incidence of predominant macroscopic skeletal lesions found at necropsy of 138 broilers found dead in four male and

one female flock.

Flock
Lesion (%) 2 3 4 5

Spondylolisthesis 6.2 0.0 2.8 0.0 10.5
Scoliosis 6.2 2.2 0.0 0.0 5.2

Exudate in hip or hock joint 15.6 6.6 11.1 66.6 5.3
Mild TD 21.8 44 16.6 333 26.3
Moderate TD 12.5 0.0 0.0 0.0 15.7

Severe TD 0.0 2.2 2.8 0.0 0.0

Angular or torsional limb deformity 9.4 44 2.8 0.0 0.0
Osteomyelitis in one or more bones 0.0 11.1 13.8 333 10.5

Number of birds examined 32 45 36 3 22

Table 3. Incidence of most common macroscopic skeletal lesions at necropsy of 87 broilers culled for reasons other than

lameness from four male and one female flock.

Flock
Lesion (%) 2 3 4 5

Spondylolisthesis 0.0 0.0 14.2 0.0 10.5
Scoliosis 6.9 0.0 0.0 0.0 0.0

Exudate in hip or hock joint 6.9 0.0 14.2 0.0 5.2
Mild TD 17.2 20.0 0.0 235 26.3

Moderate TD 13.7 20.0 284 23.5 0.0

Severe TD 3.4 0.0 0.0 0.0 0.0

Angular or torsional limb deformity 6.9 0.0 0.0 59 0.0
Osteomyelitis in one or more bones 34 6.6 28.4 5.9 0.0
Number of birds 29 15 7 17 19

Histological findings and age of diagnosis of lesions
of BCF/T in lame birds. The incidence of BCF/T in lame
birds ranged from a minimum of 3.8% (Flock 1) to a
maximum of 33.9% (Flock 3). The incidence of BCF/T in
dead birds ranged from a minimum of 4.5% (Flock 5) to a
maximum of 33.3% (Flock 4). The incidence of BCF/T in
birds culled for reasons other than lameness ranged from a
minimum of 5.3% (Flock 5) to a maximum of 28.5% (Flock
3). The overall incidence of BCF/T in all birds examined
from Flock 1, Flock 2, Flock 3, Flock 4 and Flock 5 was
5.0%, 12.8%, 27.0%, 20.0% and 10.0% respectively.

Ofthe 191 lame birds, BCF/T was diagnosed in 33 birds
(17.3%). Of the 138 birds found dead in the broiler house,
BCF/T was diagnosed in 17 birds (12.3%) and in 7 of the 87
other culls (8.0%).

At necropsy, BCF/T was suspected in 38 cases
macroscopically; histological examination confirmed these
cases and detected a further 19 lesions of BCF/T.

No lesions of BCF/T were diagnosed in week one. The
peak incidence of BCF/T occurred most frequently at five
weeks of age.

DISCUSSION

TD was the most common lesion of the skeleton detected
in the present study. In a previously published study (2) only
lesions of severe TD were present in lame birds. Mild and
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moderate lesions of TD can be detected in birds considered
"normal" on the basis of their gait scores (1). In this former
study, BCF/T (20.4%), angular or torsional limb deformities
(13.6%), spondylolisthesis (11.4%) and severe TD (4.5%)
were the predominant lesions identified as causes of
lameness by macroscopic and microsopic examinations. In
the present work, BCF/T (17.3%), limb deformities (13.6%),
spondylolisthesis (7.8%) and severe TD (8.4%) were the
most common causes of lameness detected in 191 birds
culled because of lameness. The present study supports the
previous findings (2) and confirms that BCF/T is the most
common cause of lameness in commercial broilers in N.
Ireland. It was also demonstrated during the work of this
study that the incidence of BCF/T and of non-infectious
causes of lameness may vary from ¢k to flock, regardless
of their common parentage.
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of brown layers was confirmed experimentally by
intravenous injection of amyloid-inducing Enterococcus
faecalis isolated from a spontaneous case resulting in a
significant higher incidence of amyloid arthropathy in brown
layers. Enhanced susceptibility of organisms to develop
systemic AA type amyloidosis has often been attributed to
the expression of an amyloidogenic serum amyloid A (SAA)
protein. Therefore, the brown chicken SAA gene was
characterized and SAA cDNA from white and brown layers
were compared for the first time. The brown chicken SAA
gene was found to be a single copy gene, as in the duck (2),
in contrast to mammals which possess multiple SAA genes.
The chicken gene has 4 exons and 3 introns. The first exon
occupies a conserved position and is not translated.
Sequence analysis of SAA cDNA from white and brown
layers showed identical predicted amyloid precursor proteins
in both breeds. Therefore, differences in susceptibility for
amyloid arthropathy must be caused by other factors than
SAA protein structure. Additionally, investigation of SAA
gene expression using in situ hybridization revealed the
presence of SAA mRNA in liver and also in the synovial
membranes of amyloid affected joints. Although local SAA
synthesis by synovial fibroblasts has been reported in rabbits
(3), it has never been mentioned in association to local

amyloid deposition. Our findings indicate that the likelihood
of developing E. faecalis-induced amyloid arthropathy in
chickens is breed dependent but is not a consequence of a
more amyloidogenic SAA. It is hypothesized that in brown
layers intravenous injection of . faecalis induces a systemic
acute phase response and colonizes the joints. Subsequently
the inflamed synovium proliferates and produces SAA,
which is locally processed into AA fibrils.
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IMMUNE RESPONSE ASSESSMENT IN TURKEY BREEDERS
VACCINATED AGAINST NEWCASTLE DISEASE USING
MATHEMATICAL MODELS
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The interpretation of the immunological response after
vaccination is a difficult problem faced by veterinarians.
Several factors such as vaccine strain, titer and route of
administration, concurrent immunosuppressive diseases,
environment and farm management can influence the
immune response. We investigated a simplified
mathematical model using age and antibody titers to evaluate
the im il
farm. The birds were divided into 11 different age groups
and 880 blood samples were analyzed for antibodies against
Newcastle disease after vaccination using the hem-
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agglutination inhibition test. Age and antibody titers were
tabulated in a dispersion diagram. Three mathematical
models were created utilizing regression analysis. A high
correlation was found between these mathematical models
and the expected immunological response for each age group
of animals (p<0.05). We concluded that mathematical
model: B
.t

immune response against Newcastle disease virus vaccine in
turkey breeders.




CORRELATION BETW* "N A LA OXIN AND OCHRATOXIN LEVELS
WITH PRODUCTION PARAVMT™TERS IN A POULTRY COMPANY

C. T.P. Salle, M. C. C¢, G. Lorenzini, M. V. B. Sfoggia, A. S. Guahyba, H. L. S. Moraes, and V. P. Nascimento.

Center for Diagnostics and Research in Avian Pathology (CDPA)
Faculty of Veterinary Medicine, Federal University of Rio Grande do Sul (UFRGS)
Av. Bento Gongalves, 8824, CEP: 91540-000, Porto Alegre-RS, Brazil

Quantitative analyses for aflatoxin and ochratoxin were
performed on 24 feed samples that were collected from the
feed mill and poultry farms, and on liver and kidneys of
underdeveloped birds that had been fed the analyzed feed.
Samples were divided into four groups on a basis of time
corresponding to summer, fall, winter and spring (Groups 1,
2,3 and 4). Toxin detection was performed by the use of a
commercial ELISA testing system, and the results were

studied by correlation and regression analyses. Aflatoxin
and ochratoxin levels, together and separately, were
compared to the flocks’ productive rate, feed conversion,
percentage mortality, weight gain rate, percentage of
condemnation and the producer’s efficiency index. From the
results obtained, it was concluded that it is possible to
correlate feed and broiler visceral levels of aflatoxin and
ochratoxin with a flock’s productive parameters.

USE OF STATISTICAL TECHNIQUES ON THE INTERPRETATION OF
ROUTINE SEROLOGICAL DATA PRC YUCED BY A POULTRY
NDUSTRY

C.T. P. Salle*, M. C. Cé*, C. H. C. Santos®, A. S. Guahyba®, V. P. Nascimento®, and H. L. S. Moraes®.

“Center for Diagnostics and Research in Avian Pathology (CDPA)
Faculty of Veterinary Medicine, Federal University of Rio Grande do Sul (UFRGS)
Av. Bento Gongalves, 8824, CEP: 91540-000, Porto Alegre-RS, Brazil.
BpPlanalto Farm, Uberlandia ~-MG, Brazil

A search for mathematical models which could explain
the antibody curve produced by vaccination against
infectious bursal disease, Newcastle disease and i1 ctious
bronchitis was the main objective of this work. The data
originated from samples collected from 20 breeder flocks.
Sera were tested by hemagglutination-inhibition (HI) for
antibody against Newcastle disease and by virus-
neutralisation (VN) against infectious bursal disease and
infectious bronchitis. Sera were collected from 5- to 65-
week-old birds at 5 week intervals. Geometrical Mean Titres
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(GMT) were transformed into base 10 logarithms and a
dispersion diagram was plotted, where the X independent
variable was the birds’ age (5 to 65 weeks) and the Y
dependent variable was the antibodies titre against the
specific vaccine. Variance and Linear and Non-Linear
Regression Analyses were performed and, from the results
obtained, we concluded that it was possible to draw
mathematical models that explain the relation between
antibody levels after vaccination and the birds’ age.
















treatment the best feed conversion, and the two growth
promoters by themselves intermediate feed conversions.

INTRODUCTION
The use of growth promoting antibiotics is ro1 *"1e in
livestock and poultry production. Alternatives ar eing
sought. The current study was undertaken to comy @ the
effects of Bio-Mos, a mannan oligosaccharide froi_ yeast

cell wall material, and Bacitracin Methylene Disalycylate
(BMD) in turkey production.

MATERIALS AND METHODS

Birds and housing. The study involved 720 ™~ybrid
toms housed in 40 ( 1.2m X 3.7m) cement floo »Jens.
Stocking density was 4 toms/ sq. m. (18 birds/ pen), .v pens
per treatment. In addition to fresh pine shavings litter, used
litter was placed in each pen.

Diets and treatments. All treatments receive * a six
phase feed program scheduled on a feed per bird bas ~ The
four dietary treatments consisted of a negative cont [ (no
additive), BMD, Bio-Mos and BMD + Bio-Mos. BN ' was
added to the first ration at 55g/tonne, and at 27.5g/t  ne to
the remaining 5 rations. Bio-Mos was added at 1 kg/t neto

Table 1. Effects of Bio-Mos and BMD on average

the first ration and 0.5 kg/tonne to the remaining 5 rations.
Feed was in crumble form for the first 3 weeks and pelleted
thereafter. Feed and water were provided ad libitum. Birds
that died during the first 7 days were replaced with a hatch
mate. Visual health inspection of all birds within the facility
was performed at least twice daily. All birds that died during
the study were examined postmortem to determine probable
cause of death. Birds were weighed by pen at 6, 12, 15 and
18 weeks of age. Liveweights, weight gain, feed
consumption, mortality, feed cost /kg of meat, feed cost/bird,
market value/bird and return/bird less feed costs were
analyzed by analysis of variance. Fisher’s Protected LSD
model was used to compare the means of each treatment.

RESULTS AND DISCUSSION

Performance. Average weights were unaffected by
treatment at 6 and 12 weeks, however birds given the
combination treatment were significantly heavier at 15 and
18 weeks. Control birds were lighter than all other birds
throughout the study, however the difference was significant
only at week 18. Weights of birds on the Bio-Mos and BMD
treatment diets were intermediate to control and combination
treatment means (Table 1).

eweiﬁgofturkeys at 6, 12, 15 and 18 weeks.

Week 6 Week 12 Week 15 Week 18

Control 1.993* 7.281° 9.348° 11.868°
Bio-Mos 2.031° 7.518 9.698* 12.563°
BMD 2.127* 7.545° 9.716® 12.455°
Bio-Mos + BMD 2.116 7.535° 9.804° 12,7872

**Means in a column with different superscript(s) differ (p<0.05).

Feed conversion was unaffected by treatment at* ek 6,
however the feed conversion of the control birds was _ eater
than that of treated birds thereafter. Turkeys receivi~~ Bio-

Mos had significantly better feed conversion than  ntrol
birds at weeks 12 and 15 while those given either I D or
the combination had intermediate feed conversions. .  week

18 feed conversion of birds on the combination treatment

Table 2. Effects of Bir-Mos and BMD on average feed conversion of turkeys at 6, 12, 15 and 1% weal=

was lower than all other treatments but only significantly
different from the control (Table 2). When feed conversions
were adjusted for mortality (calculated by dividing total feed
consumed by total iveweight plus weight of all mortality)
feed conversions were lower than the control for birds
receiving either Bio-Mos or BMD during week 15 and for
the combination treatment at week 18 (Figure 1).

Week 6 Week 12 Week_ Week 18
Control 1.591° 2.436° 2.805 3.370°
Bio-Mos 1.616 2.302° 2.662* 3.122®
BMD 1.556* 234]1® 2.692% 3.154%
Bio-Mos + BMD 1.519* 2.391® 2.739% 2974

**Means in a column with different superscript(s) differ (p<0.05).
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Figure 1. Effect of Bio-Mos and BMD on feed conversion of turkeys adjusted for mortality at weeks 15 and 18.
Columns at a single age with different superscripts differ (P<0.05).

The majority of the mortality was due to cardiac disorders.
Other causes of death were air sacculitis and peritonitis.
Mortality (calculated after day 7) did not differ significantly
among treatments and was 17.22, 15.63, 14.40 and 14.95%
for the control, Bio-Mos, BMD and combination treatments,
respectively.

Cost analysis. Cost analyses were conducted to
determine feed cost per kg of meat and market value of
whole carcass. Actual feed cost per pen was used to
determine feed costs per kg of meat gain. A 70% carcass
yield was used to determine the market value of a whole
carcass. The following prices were used to determine cost
analysis: Whole bird $0.66/kg; BMD, $0.04/g($2.20/tonne);

Bio-Mos, $3.30/ kg. Starter 1, Starter 2, Grower 1, Grower
2, Finisher 1, and Finisher 2 feeds were $190.59, $182.02,
$175.40, $171.30, $166.96, $162.92 per tonne, respectively.
Average feed cost per bird did not differ with treatment;
however cost of feed per kg of meat for turkeys receiving
Bio-Mos alone or with BMD was significantly lower than
that of the control. Carcass value of turkeys receiving Bio-
Mos or BMD was significantly higher than the control while
highest carcass value was obtained from combining the
additives (P<0.05). Returns per bird were higher than for
Bio-Mos, BMD and Bio-Mos + BMD than for the control
(P<0.05) (Table 3).

Table 3. Effect of Bio-Mos and BMD on economic performance (values are in USD).

Control Bio-Mos BMD Bio-Mos+BMD
Feed cost’kg of meat 0.503° 0470°% 0.481® 0465°*
Feed cost/bird 5.964° 5.896* 5.988* 6.126°
Market value of carcass 5.730° 6.066° 6.013° 6.359°
Return/bird less feed cost -0.234° 0.169* 0.025° 0.233®

**Means in a row with different superscript(s) differ (p<0.05).

CONCLUSIONS

Rin-Mas and RMD nrovided similar responses in turkey
treated groups performed
better than unsupplemented birds in a stressed environment
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(inclusion of used litter). It is concluded that Bio-Mos is a
viable alternative to antibiotic growth promoters where
insurance against stress related opportunistic organisms is
needed.










Table 1. The group | avian adenovirus isolated in Taiwan

DNA were denaturing: 95°C, 40sec; annealing: 50°C, , Jsec;
elongation: 72°C, 70sec. After a total of 30 cycles of

reaction, final elongation was conducted at 72°C fo  min,
and the products were kept at 4°C.

Assay of the PCR product. 10,4 of PCR prod :and
100bp DNA ladder was each mixed with 2u«l of Blue/  ange
6X loading dye (Promega) and were electrophorese:  12%
agarose in TAE buffer solution. The assay conditi was
100 volts for 30 min. The gel was stained with 0. g/ml
ethidium bromide and photographs were taken un¢ = UV.
The DNA of the PCR product was purified by acom rcial
kit (Omega, Ezna cycle-pure kit) following pro :er’s
instruction. The purified DNA was sequenced by au  natic
DNA sequencer (ABI PRISM 377, Applied Bios ems,
USA).

RESULTS
Restriction endonuclease analysis. The __sults

eof e wviruses (four

1solates and one pigeon 1solate) belonged to E group ana one
isolate belonged to A group based on the grouping proposed
by Zask and Kisary (6). Another adenovirus isolated from
a chicken could not be fitted into an existing group.

Polymerase chain reaction. All the 7 Taiwan group 1
avian adenovirus isolates could produce a predicted 522bp
PCR product. The PCR products could be digested by Ps?1
and Sma I and specific fragments obtained. The PCR
products were sequenced and compared by BLAST
programs. This revealed a 96% (473/490) homology with
the penton gene of CELO virus.
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Virus Date of  Location Aviantype Age(days) Clinicalsigns Adenovirus Mixed virus infection
isolation  (County) gene group
TS-1 July 1997  Pintung Broiler 7 Diarrhea, E IBV, ELPs, Reovirus
nephritis
TS-2 Nov. 1997 Taichung Broiler 28 Diarrhea, ? IBV, ELPs, Reovirus
respiratory signs,
nephritis
TS-3 Jan. 1998  Taoyung Broiler 36 Diarrhea, E oLTv
breeder respiratory signs
TS-4 Aug. 1997 Taichung Broiler 26 Respiratory signs, E Reovirus
hepatitis
T8-5 July 1997  Taichung Broiler 35 Diarrhea, E IBDV, ELPs
nephritis,
respiratory signs,
bursitis
TS-6 July 1997  Miaoli Broiler 147 Respiratory signs A none
breeder
TS-7 June 1998  Tainan Pigeon 30 Diarrhea E none
IBV= infectious bronchitis; ELPs= enterovirus like particles; ILT  infectious laryngotracheitis virus; IBDV= infectious bursal disease virus.
Polymerase chainreaction. 0.5 FAVDNA,1 cach DISCUSSION
of 254M primer PL1 and PU1 , 21 of 10mM dNTPs 4l of
2U/ul Tag DNA, 10u1 of 10X buffer solution(ProZyn ,and Adenoviruses are widely distributed in poultry flocks.
84.5.1 of D2W were mixed and put on a thermalcyc.  The Group I adenoviruses are isolated from chickens, geese,
~ reaction conditions for the PCR for amplifying th AV ducks and turkeys. The exact role of most of these viruses

as etiological agents of specific diseases in chickens remains
uncertain. It has been shown that hypervirulent FAV belong
to a subgroup of restriction endonuclease group E (2). In this
study five out of seven avian adenovirus isolated in Taiwan
in chickens and pigeons were placed in E group. Although
most of them were isolated from clinical cases with a mixed
virus infections, at least some of them are considered to be
pathogenic. In a preliminary study, one of the E group
isolates (TS-7 strain; a pigeon isolate) was showed to be
hypervirulent to day-old SPF chicks and caused 50%
mortality. Another E group isolate (TS-4 strain) induced
inclusion body hepatitis and 20% mortality in day-old SPF
chicks.

The designed primers could diagnose all the 7 Taiwan
isolates, which belonged to different gene groups and which
were isolated from different host species. The results
indicate that these sequence are very conserved in group I
adenovirus.
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