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SUMMARY

Riemerella anatipestifer (R. anatipestifer) infection in ducks was
studied in Assiut and El-Menia Governorates since year 2002-2004.
Clinical picture of the infection was reported in ducklings aged 1-8
weeks old as occulonasal discharges, poor growth, anorexia while
nervous manifestation and ataxia. In older ages (10-18 weeks), signs
noticed as sinusitis, poor growth and incoordination. Bacteriological
examination of clinically diseased ducklings revealed 10-12% positive
cases, while in older ages the percentage of positive cases was lower
(3.3-6%). At necropsy, lesions showed variable degrees of serositis
(pericarditis, perihepatitis, and airsacculitis), and swollen joints.
Serotyping using agar gel precipitation test (AGPT) revealed isolation
of serotypes 2 and 5. Serotype 2 represented 34.69% and 43.75% of
positive cultures isolated from ducklings and older age respectively.
Serotype 5 represented 14.28% and 9.37% of positive cultures isolated
from ducklings and older age respectively. Untypable strains
represented 51.0% and 46.87% of positive cultures isolated from
ducklings and older age respectively. On experimental infection via the
intramuscular (I/M) route, 100% morbidity and, 90% mortality rate by
day 7 post inoculation were recorded. Two birds died peracutely with
septicemia within 24 hours post inoculation. In case of intranasal (I/N)
route of infection, 80% morbidity and 20% mortality rates were
recorded by day 7 post inoculation. Oral route challenge displayed
lower morbidity and mortality rates (40% and 10%). The challenged
birds showed clinical picture and necropsy lesions similar to natural
infection with exception of sinusitis after 48 hours post inoculation.
Peracutely dead birds showed progressed hemorrhages on the heart,
liver, spleen and lung. Minimum inhibitory concentration (MIC) of
tested antimicrobials showed susceptibility of R. anatipestifer isolates
to penicillin, amoxicillin, enrofloxacin, lincospectin (lincomyecin-
spectinomycin), oxytetracycline, and cephalosporin. Complete
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resistance to aminoglycosides (streptomycin,gentamicin) and
sulfadimethoxine was demonstrated. Plasmid profile analysis of
antimicrobial resistant isolates showed high rate of plasmid acquisition.
Similar plasmid was detected in isolates of serotype 2 with molecular
weight (MW) of 4 Megadaltons (MDa). Plasmids of MW 2.4 and 3.5
MDa were detected in two isolates of serotype 5. Only one strain of
tested untypable isolates possessed two plasmids with high MW of 9
and 10.4 MDa.

Key words: Riemerella anatipestifer, Infectious serositis, duckiings,
sinusitis, plasmid.

INTRODUCTION

Riemerella antatipestifer (R. antatipestifer) is a gram negative
bacterium that causes disease in a wide variety of wild and domestic
birds. This disease has been reported mainly in ducks, turkeys,
chickens, quails, pheasants and water fowl Pierce and Vorhies, (1973);
Smith et al.,(1987) and Sandhu and Rimler, (1997). In Egypt, Ibrahim
(1991) reported on isolation of P. anatipestifer from native breed of
ducks with sinusitis and respiratory infection. Ibrahim and Sohair
(2000) recovered R. antatipestifer from duckling and turkeys as one of
multifactor causative agents causing sinusitis. The exact route of R.
antatipestifer infection is unknown. Hendrickson and Hilbert (1932)
produced infections via the inravenous route. Graham et al., (1938)
reproduced the infection via the intraperitoneal, intravenous and
interatracheal routes. Hatfield and Morris (1988) also reproduced
infection via oral, nasal and intramuscular routes. R. antatipestifer
infection is a contagious disease of domestic ducks, turkeys and various
birds. It occurs as an acute or chronic septicemia characterized by
fibrinous pericarditis, perihepatitis, airsacculitis, caseous salpingitis and
meningitis. The respiratory tract may also be infected without showing
clinical signs. R. antatipestifer infection incriminated in major
economic losses to the duck industry due to high mortality, weight loss
and condemnations (Sandhu and Rimler, 1997). The causative
bacterium was isolated and characterized by Hendrickson and Hilbert
(1932) who called it Pfeferella antatipestifer. Burner and Fabricant
(1954) concluded that the organism had more in common with
Moroxella species. Then classified as genus Pasteurella according to
genetic and DNA homology (Mannheim,1984). Segers et al..(1993)
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reported significant differences suggested placing this organism in a
separate genus Riemerella.

MATERIALS and METHODS

Surveying R. antatipestifer infection:

This survey was carried out in Assiut and El-Menia
Governorates during years 2002 - 2004. A total of 1070 ducks were
examined, 450 young ducklings at age ranged from 1-7 weeks suffered
from variable mortalities, ataxia, respiratory sings, and 620 ducks at age
ranged from 10-18 weeks suffering from sinusitis and occulonasal
discharges. Young birds usually displayed high mortalities, especially
at 1-3 weeks of age that may extend to 6 weeks of age. Necropsy
examination of moribund birds revealed pericarditis, perihepatitis and
airsacculitis. Such cases were sub_]ected for bacteriological examination
of R. anatipestifer.

Isolation, bacteriological examination and biochemical reactions:

Living birds with suspected sings and sinusitis were examined
by nasal, ocular and tracheal swabbing and subsequent culturing on
tryptone soy agar (TSA) supplemented with yeast extract, at 37 C in
candle jar for 24-48 hours. Dead birds with serositis were examined
bacteriologically by isolation from liver, heart, spleen, kidneys, lung
and air sacs. Tissue impression smears were carried out for bipolar
Intercellular bacilli as a guide for process of isolation. The produced
colonies were identified morphologically, blochexmcally as well as
sugar fermentation reactions.

Serotyping:

The bacteriologically suspected isolates were selected for
serological identification using agar gel precipitation test (AGPT)
according to Brogden ef al., (1982). Antigen was prepared from whole
bacterial cells heavily seeded on TSA plates by heat extraction
(autoclaving of formalized saline suspension) and tested against antisera
prepared by rabbit hyper immunization with serotypes 1,2,3 and 5
according to Ibrahim (1991).

Experimental infection:

A group of 45 day-old white pekin ducklings were obtained
from conventional source and reared to 14 days of age. One isolate
representing the isolated serotypes (serotype 2) was used for
experimental infection through three routes (I/M, /N and oral). The
challenge isolate were grown on TSA plate at 37 C for 24 hours in
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candle jar. The produced colonies were inoculated in brain heart
nfusion broth (BHI, DIFCO lab.Dstroit,MI), incubated at 37C in
shaking water bath (120 rpm). The final inoculum contained 10°
CFU/ml. The control group was treated by sterile BHI broth via the
three applied routes.

For this study 45- ducks aged 14 days were divided into 4
groups. The first three groups each of 10 birds while the 4% one of 15
birds and subgrouped into three groups each of 5 birds (control group)
first group was inoculated intramuscularly with 0.5 ml of broth culture
containing 10° CFU/ml of R antatipestifer. Second group was
intranasally infected with the same culture, while the 3™ group was
given 0.5 ml of broth culture orally. In parallel way control birds were
treated by sterile broth via /M, I/N and oral routes. Ducks were visually
observed for clinical sings. Dead birds were necropsies and sample was
monitored for 7 days for postmortem and bacteriological examination.
Results are recorded in table 3.

Minimum inhibitory concentration(MIC):

MIC of 9 antimicrobials as listed in table 4., were determined by
agar dilution method (Ishiyama et al.,1968). A 107 dilution of 10 hours
trypticase soy broth (TSB) supplemented with 0.3% yeast extract was
inoculated by micropipette on Muller Hinton agar, (Difco) containing
serial two fold dilution of the tested antigens. The agar plates were
incubated at 37 C in candle jar for 24 hours. The MIC was defined as
the lowest concentration of antimicrobials that prevented bacterial
growth.

Plasmid profile:

Alkaline lysis method of Birnboim and Doly (1979) were used
for plasmid DNA extraction. The strains used were the resistant strains
to antimicrobials to make the correlation between antibiotic resistance
and plasmid acquisition. Electrophoresis was done in 0.7% agarose
combined with ethidium bromide. DNA ladder marker ( Supercoild
DNA Laddar, Sigma) was used with MW ( 1.3; 1.9; 2.6; 3.2; 3.9; 45;
5.1; 6.5; 7.8; 9 and 10.4 Mda).

frbe

RESULTS

Surveying R. antatipestifer infection: :

Ducklings (1-7 weeks of age), mortality rates about 18-30%.
About 200 native ducks and 250 pekin duckling were examined for R.
antatipestifer infection through bacteriological examinations, 24 and 25
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positive cases were recorded with percentage of 12 and 10 %
respectively.

Out of 300 ducks (native breed), 120 muscovy ducks and 200
white pekin ducks suffering from sinusitis (Fig.A), decreased body
weight, locomotor disturbances and arthritis 18, 4 and 10
bacteriological positive cases for R. antatipestifer was isolated with
percentage of 6, 3.3 and 5% respectively. The ages were ranged from
10-18 weeks (Results are shown in table 1). Died birds showed
pericarditis, perihepatitis, and airsacculitis. Clinical sings appeared as
poor growth, locomotor disturbances, ruffled feathers, anorexia,
hunched up, and respiratory sings, nasal discharges and ocular
secretions. Results are illustrated in table (1).

Bacteriological examination:

Produced colonies were transparent, glistening and butyrous on
TSA and iridescent. Microscopic examination demonstrated gram
negative, short bacilli. In recent culture R. antatipestifer was bipolar,
The growth was enhanced by reduced O, tension and addition of yeast
extract. It is non motile on semisolid agar tubes.

Biochemical reactions: '

Slow alkaline change of litmus milk, negative growth on
MacConky's agar, non-hemolytic on blood agar. Nitrate reduction and
indole production were negative, while urease, oxidase and catalase
tests were positive. Most of isolates could not ferment sugars (glucose,
fructose, maltose, sucrose and lactose).

Serotyping: '

A panel of antisera used included antisera against serotypes
1,2,3, and 5. None of isolated strains belonged to serotypes 1 and 3.
Serotyping using AGPT revealed isolation of serotypes 2 and 5.
Serotype 2 represented 34.69% and 43.75% of positive cultures isolated
from ducklings and older age respectively. Serotype 5 represented
1428% and 9.37% of positive cultures isolated from ducklings and
older age respectively. Untypable strains represented 51.0% and
46.87% of positive cultures isolated from ducklings and older age
respectively.

Percentage of isolates in relation to totally examined birds; Serotype 2
represented 17/450 (3.77%) and 14/620 (2.25%) from ducklings and
older ages respectively. Serotype 5 was identified at lower rate from
both young and adult duck with percentage of 1.55% (7/450) and 0.48%
(3/620) respectively. Twenty-five isolates out of 450 (5.55%) from



Assiut Vet.Meg. J. Voi. 51 No. 106 Juiy 2003

duckling and 15 out of 620 (2.41%) from ducks aged more than &
weeks (10-18} were untypable strains.

Totally 10.88% (49/450) were identified from duckling aged
from 1-8 weeks while 5.2% (32/620) were identified from ducks aged
more than 8 weeks until 18 weeks of age. Results are listed in table 2.
Experimental infection: °

Three routes were used for experimental challenges /M, I/N
installation and oral route. In case of I/M infection morbidity rate was
higher than other two routes and reached 100% while it was 80% and
40% in case of I/N and oral routes respectively. Two birds died
peracutely after intramuscular infection with septiceamic lesions on
heart muscle, coronary fat and subserosal area of liver as well as spleen
(Fig.D). Mortality rates by day 7-post infection were 90%, 20% and
10% respectively. Clinical picture produced were sticky ocular
discharges due to intranasal instillation (Fig.B), diarrhea, and ataxia as
well as, decrease in body weight with ruffled feathers, anorexia, and
hunched up (Fig.C).

Necropsy findings included as septicemia in rapid onset death
(peracute death shortly after 24 hours post inoculation). After 48 hours
post inoculation pericarditis, perihepatitis, airsacculitis, and congested
liver were recorded (Fig.E). No signs or lesions were noticed in control
birds. Reisolation was at higher rates from liver, followed by heart and
spleen then kidney and lower Percentage of isolation was from lung.
Results are listed in Table (3)

Minimum inhibitory concentration:

Different antimicrobials used for determination of MIC against
10 antimicrobial resistant isolates of R. antatipestifer. Complete
resistance to aminoglycosides (streptomycin, gentamicin) and
sulfadimethoxin was demonstrated. While complete susceptibility to
penicillin, amoxacillin, enrofloxacin, lincospectin, oxytetracycline and
cephalosporin, was recorded.

Plasmid profile:

Similar plasmids with molecular weight of 4 MDa were detected
in 4 tested isolates belonged to serotype 2. Plasmid of molecular weight
of 2.4 and 3.5MDa were detected in isolates of serotype 5.The
untypable strains (3 isolates.tested) only one isolate showed two high
molecular weight plasmid of 9 and 10.4 Mda.
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DISCUSSION

R. anatipestifer infection is an important disease in water fowl,
especially in ducks. Though various studies have looked at the
transmission of R. anatipestifer (Asplin, 1956; Graham et al., 1938; and
Hatfield et al., 1988), the exact route of infection is still debatable.

In this study R. anatipestifer infection in ducks at Assiut and El-
Menia Governorates were investigated from two age groups (ducklings
of 1-8 weeks & ducks of 10-18 weeks) since year 2002-2004 during
summer season. The clinical picture was observed as occulonasal
discharges, increased mortalities, ataxia and poor growth rate in
ducklings, while the frequent clinical picture of older ages noticed as
sinusitis, locomotor disturbances and poor growth. Postmortem lesions
appeared as serositis and arthritis. These results agreed with Ibrahim,
(1991); Sandhu and Rimler, (1997) and Ibrahim and Sohair, (2000).
Nervous signs were reported by Sandhu, (2001).

During this study, bacteriological examination of clinically
diseased ducklings revealed 10-12% positive cases, while in older ages
the percentage of positive cases was lower (3.3-6%). Serotyping using
AGPT revealed isolation of serotypes 2 and 5. Serotype 2 represented
34.69% and 43.75% of positive cultures isolated from ducklings and
older age respectively. Serotype 5 represented 14.28% and 9.37% of
positive cultures isolated from ducklings and older age ducks
respectively. Untypable strains represented 51.0% and 46.87% of
positive cultures isolated from ducklings and older age ducks
respectively. Regarding to this point, Ibrahim, (1991) isolated
Pasteurella anatipestifer serotypes 2, 3 and 5. Subramaniam et al.,
(2000) stated that serotypes 1,2,3,5 and 15 are most prevalent using
agglutination test. On contrast Pathanasophon ef al., (1994) reported
that serotype 1 was the most prevalent followed by serotype 6. The
occurrence of more than one serotype in infected ducks at any one time
and changes in serotypes from year to year within a single farm have
been described by Subramaniam er al., (2000). They stated that R.
anatipestifer infection has been continued problem in the intensive
production of meat ducks since 1982.

In this study, the experimental infection revealed that I/M route
was the most severe route of infection followed by I/N and oral routes
where morbidity rates were reached 100%, 80% and 40%, and mortality
rates were reached 90%, 20% and 10% respectively. Two birds were
died peracutely with septicaemic picture. Very close clinical signs an
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lesions to the natural infection were reproduced by experimental
infection. Nearly the same results were reported by Ibrahim, (1991);
Sandhu and Rimler, (1997) and Sarver et al., (2004). Sinusitis was not
reproduced experimentally even by I/N infection, this may be explained
by the multifactor etiology of this affection (Ibrahim and Sohair, 2000).

The studying of susceptibility of R. anatipestifer to different
antimicrobials using MIC resulted in complete susceptibility to
penicillin, amoxacillin, enrofloxacin, lincospectin, oxytetracycline and
cephalosporin. Complete resistance to aminoglycosides (streptomycin,
gentamicin) and sulfadimethoxin was demonstrated. In agreement with
the present resuits, Pathanasophon et al., (1994) and Ibrahim and
Sohair, (2000). On contrast Sandhu, (2001) stated that
sulfadimethoxine-oretopim are effective in reducing mortality and
agreed with our results concerning penicillin and enrofloxacin
susceptibility. On the same side Sandhu and Rimler, (1997) reported on
high degree of in vivo susceptibility to lincomycin-spectinomycin,
penicillin or combination of penicillin and dihydrostreptomycin. They
reported that sulfamethazine could prevent the onset of clinical signs.
Trial for plasmid profiling was carried out in this study and showed
similar plasmid in tested isolates of serotype 2 with molecular weight
(MW) of 4 MDa. Plasmids of MW 2.4 and 3.5 MDa were detected in
two isolates of serotype 5. Only one strain of tested untypable isolates
possessed two plasmids with high MW of 9 and 10.4 MDa. These
plasmids have several functions such as virulence, toxin production and
bacterial antimicrobial resistance (Price ef al., 1993 and Lee and
Wooly, 1995).

It is concluded that R. anatipestifer infection considered as one
of important pathogens affecting ducklings and causing severe
economic losses for meat duck farms.
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Table 1: Isolation of R anatipestifer from ducks in Assiut and
El-Menia Governorates

Species Age in weeks  No. Examined No. Positive No. Positive |
| Native 10-18 300 18 6% |
- Muscovy | 10-12 120 4 33%

_ WhitePekin | 10-14 200 10 5%
| Native 1 1-6 200 24 12%
| White Pekin | 1-7 250 25 10%

N.B. All ducks selected for isclation of R anfatipestifer showed clinical signs as
sinusitis, ocular nasal discharges, and ataxia or retarded growth.
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Table 2: Results of serotyping of R anatipestifer isolates obtained
from twe different age groups using AGPT.
Duckling (1-8 weeks) Ducks (10-18) weeks
Serotype N=430 N=620
| Positive | No/450 | No/49 Positive No/620 No/32
| No. | % ; % . No. % %
; 1 | = ‘ - ' - | - - -
f 2 17 377 ‘ 34.69 14 225 43.75
| 3 - - - - -
s | 7 | 155 | w28 | 3 | o048 9.37
| Untypable 25 555 | & - 15 | 24 46.87
Total 49 10.87 | | 32 | 5.14
Table 3: Results of experimental infection with R anatipestifer
serotype 2 in 14-day-old white pekin ducks
| Group Birds Dose Challenge Morbidity Mortality Re;solanon?
No. CFU/ml route % %
1 10 10° M 100% 90% -
2 10 10° N 80% 20% +
3 10 10° Oral 40% 10% +
4a 5  S.broth ™ 0.0% 0.0% - '
4b 5  S.broth I/N 0.0% 0.0% -
4c 5  S.broth Oral 0.0% 0.0% -

Table 4: Results of MIC of different antimicrobials against 9 isolates of
R. anatipestifer

Antimicrobial No. of isolates with MIC (ug/ml}
<02 039 078 1.56 3.13 625 125 25 > 50
OTC 3 F | 2 [
Sulfadimethoxine 2 | 8
Penicillin 6 2 o]
Amoxicillin 8 2
Cephalosporin 1 ) 5 1 1
Streptomycin 1 3 4 2
Gentamicin 10
Enrofloxacin 3 7
Lincospectin 3 3
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Fig. A: Sinusitis in ducks (natural infection)

Fig. B: Experimental infection in 14-day-old ducks shows sticky ocular
discharges due to intranasal infection with R. anatipestifer.
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Fig. C: Experimental infection in 14-day-old ducks shows
incoordination, poor growth with ruffled feathers, anorexia,
and hunched up after I/'M inoculation of 10° CFU/ml of R.

anatipestifer.

Fig. D: Septiceamic lesions on heart muscle, coronary fat and
subserosal area of liver 24 hours postinoculation of 10°

CFU/ml of R. anatipestifer.
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Fig. E: Pericarditis, perihpatitis, air sacculitis after 48 hours
postinoculation of 10° CFU/ml of R anatipestifer
postinoculation.
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Fig. F: Plasmid profile analysis; leans 1, 6, 8 and 9 (serotype 2); leans 2
and 3 (serotype 5); leans 4, 5 and 7 (untypable strains); M:
Supercoild DNA Laddar,Sigma, with ascending MW (1.3; 1.9;
2.6;3.2;3.9,4.5;5.1; 6.5; 7.8; 9 and 10.4 Mda).
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