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Table 1 : Protectivity of bivalent egg yolk antibodies collected from laying chickens immunized

with serotype 1 and 2 of Riemerella anatipestifer bacterin, against homologous
challenges in Peking ducks, Muscovy ducks and white Roman geese.

Challenge with serotype 1 Challenge with serotype 2
Immunized Nonimmunized Immunized Nonimmunized
Animal Variant Survival Mortality Variant Survival Mortality
CFU rate % rate % CFU rate % rate %
Peking 10710 100(3/3): 100(3/3) 10710 000/2) 100(2/2)
duck 1079 100(3/3)a 100(3/3) 1079 66.7(2/3)a 66. 7(2/3)
10°8 100(3/3) 66. 7(2/3) 10°8 100(3/3) 100(3/3)
1077 100(3/3) 33.3(1/3) 1077 100(2/2) 50(1/2)
Muscovy 108 100(3/3)2 100(3/3) 1078 66.7(2/33 100(3/3)
duck 10°7 100(3/3)a 100(3/3) 1077 100(3/3)a 100(3/3)
1076 100(3/3) 66. 7(2/3) 1076 100(3/3)a 66. 7(2/3)
105 66. 7(2/3) 66. 7(2/3) 10°5 100(3/3) 66. 7(2/3)
White 10710 0(0/3)a 100(3/3) 1076 000/3) . 100(3/3)
Roman 10°8 100(3/3)a 100(3/3) 1074 100(3/3)a 100(3/3)
goose 1076 100(3/3) 100(3/3) 1072 100(3/3) 66. 7(2/3)

% Egg yolk antibodies from laying chickens used for passive immunizing birds were
found with S/N ratio in ELISA of 3.39-b. 78 and with tube agglutination antibody
titers of 1:4-1:64.

% CFU (colony forming unit of RA)

x Survival rate % [(number of survival birds/total challenged birds) x 100%]

X yortality rate % [(number of dead birds/total challenged birds) x 100%]

¥ : the tested egg yolk antibodies with passive protection against RA challenges.
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Table 2 : Protectivity duration of bivalent egg yolk antibodies collected from laying chickens

immunized with serotype 1 and 2 of Riemerella anatipestifer bacterin, against
homologous challenges in Peking ducks.

Challenge with serotype 1

Challenge with serotype 2

Challenge Immunized Nonimmunized Immunized Nonimmunized
time Variant Survival Mortality Survival Mortality
CFU rate % rate % rate % rate %
5 dpi 10°10 0(0/3) 100(3/3) 0(0/2) 100(2/2)
10°9 0(0/3) 100(3/3) 66. 7(2/3) 66. 7(2/3)
108 66.7(2/3) 100(3/3) 1003/3)"  100(3/3)
10°7 100(3/3)" 100(3/3) 100(2/2) 50(1/2)
7 dpi 10°10 0(0/2) 100(2/2)
1079 1003/ 100(3/3)
10°8 66. 7(2/3) 50(1/2)
10°7 1002/2"  100(2/2)
8 dpi 10°10 0(0/3) 100(3/3)
109 33.3(1/3) 100(3/3)
108 100(3/3)" 100(3/3)
107 33.3(1/3) 100(3/3)
9 dpi 10°10 50(1/2) 100(2/2)
10°9 100(3/3)° 100(3/3)
10°8 100(3/3) 50(1/2)
10°7 100(2/2)° 100(2/2)
10 dpi 10°10  0(0/3) 100(3/3)
109 66.7(2/3) 100(3/3)
108 100(3/3)" 100(3/3)
107 66.7(2/3) 100(3/3)

17

¥ Egg yolk antibodies from laying chickens used for passive immunizing birds
were found with S/N ratio in ELISA of 5.33-6.17 and with tube agglutination
antibody titers of 1:8-1:32.

x dpi (days post inoculation of egg yolk antibody)

% CFU (colony forming unit of RA)

x Survival rate % [(number of survival birds/total challenged birds) x 100%]

X Mortality rate % [(number of dead birds/total challenged birds) x 100%]

¥ : the tested egg yolk antibodies with passive protection against RA
challenges.
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Table 3 : Protectivity duration of bivalent egg yolk antibodies collected from laying chickens

immunized with the serotype 1 and 2 of Riemerella anatipestifer bacterin, against
homologous challenges in Muscovy ducks.

Challenge with serotype 1 Challenge with serotype 2
Challenge Immunized Nonimmunized Immunized Nonimmunized
time Variant Survival Mortality Survival Mortality
CFU rate % rate % rate % rate %
4 dpi 10°8 100(3/3): 100(3/3) 66.7(2/33 100(3/3)
10°7 100(3/3)a 100(3/3) 100(3/3)a 100(3/3)
1076 100(3/3) 66. 7(2/3) 100(3/3)a 66. 7(2/3)
105 66. 7(2/3) 66. 7(2/3) 100(3/3) 66. 7(2/3)
8 dpi 10°8 100(3/3)a 100(3/3) 33.3(1/3) 66. 7(2/3)
1077 66. 7(2/3) 66. 7(2/3) 100(3/3) 33.3(1/3)
1076 66.7(2/3)a 66. 7(2/3) 66. 7(2/3) 000/3)
10°5 100(3/3) 66. 7(2/3) 100(3/3) 33.3(1/3)
10 dpi 10 8 000/3) . 100(3/3) 66.7(2/3)a 66. 7(2/3)
1077 100(3/3) 66. 7(2/3) 100(3/3) 33.3(1/3)
1076 66.7(2/3)a 66. 7(2/3) 100(3/3) 000/3)
1075 100(3/3) 66. 7(2/3) 100(3/3) 33.3(1/3)

¥ Egg yolk antibodies from laying chickens used for passive immunizing birds
were found with the S/N ratio in ELISA of 3. 39 and with tube agglutination
antibody titers of 1:4.

% dpi (days post inoculation of egg yolk antibody)

% CFU (colony forming unit of RA)

% Survival rate % [(number of survival birds/total challenged birds) x 100%]

X yortality rate % [(number of dead birds/total challenged birds) x 100%]

¥ . the tested egg yolk antibodies with passive protection against RA
challenges.



19
kBEEREEELENERETFNRENDZAE
Table 4 : Protectivity duration of bivalent egg yolk antibodies collected from laying chickens

immunized with serotype 1 and 2 of Riemerella anatipestifer bacterin, against
homologous challenges in white Roman geese.

Challenge with serotype 1 Challenge with serotype 2
Challenge Immunized Nonimmunized Immunized Nonimmunized
time Variant Survival Mortality Variant Survival Mortality
CFU rate % rate % CFU rate % rate %
5 dpi 10710 000/3) . 100(3/3) 1076 33.3(1/3) 100(3/3)
10°8 100(3/3)a 100(3/3) 1074 66.7(2/32 100(3/3)
1076 100(3/3) 100(3/3) 1072 100(3/3) 66. 7(2/3)
8 dpi 10710 000/3) 100(3/3) 1076 000/3) 100(3/3)
1078 000/3) . 100(3/3) 1074 33.3(1/3) 100(3/3)
1076 100(3/3) 66. 7(2/3) 1072 33.3(1/3) 100(3/3)
10 dpi 10710 000/3) 100(3/3) 1076 000/3) 100(3/3)
1078 000/3) . 100(3/3) 1074 000/3) 100(3/3)
1076 100(3/3) 66. 7(2/3) 1072 33.3(1/3) 100(3/3)

% Egg yolk antibodies from laying chickens used for passive immunizing birds were
found with S/N ratio in ELISA of 5. 78 and with tube agglutination antibody
titers of 1:32-1:64.

% CFU (colony forming unit of RA)

% dpi (days post inoculation of egg yolk antibody)

% Survival rate % [(number of survival birds/total challenged birds) x 100%]

% yortality rate % [(number of dead birds/total challenged birds) x 100%]

¥ . the tested egg yolk antibodies with passive protection against RA challenges.
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Table 5: Treatment effect of bivalent egg yolk antibodies collected from laying chickens immunized

with serotype 1 and 2 of Riemerella anatipestifer bacterin, against homologous challenges
in Peking ducks.

Challenge with serotype 2

Treatment V¥ith treatment VWithout treatment
time Variant Survival Mortality
CFU rate % rate %
2 dpc 10710 33.3(1/3) 100(3/3)
1079 000/3) 100(3/3)
10°8 66. 7(2/3) 33.3(1/3)
1077 100(3/3)" 66. 7(2/3)
3 dpc 10710 000/3) 100(3/3)
1079 33.3(1/3) 100(3/3)
10°8 33.3(1/3) 33.3(1/3)
1077 100(3/3)" 66. 7(2/3)

¥ Egg yolk antibodies from laying chickens used for passive immunizing birds
were found with S/N ratio in ELISA of 5. 33 and with tube agglutination
antibody titers of 1:8.

% CFU (colony forming unit of RA)

% dpc (days post challenge with serotype 2 of RA)

x Survival rate % [(number of survival birds/total challenged birds) x 100%]

pS Mortality rate % [(number of dead birds/total challenged birds) x 100%]

¥ . the tested egg yolk antibodies with treatment effect against RA
challenges.
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Table 6 : Cross protectivity of bivalent egg yolk antibodies collected from laying chickens

immunized with serotype 1 and 2 of Riemerella anatipestifer bacterin, against serotype 6
or 11 challenges in Peking ducks or Muscovy ducks.

Animal / Immunized Nonimmunized
Challenge Variant Survival Mortality
serotype CFU rate % rate %
Muscovy Duck/ 10712 000/3) 100(3/3)
Serotype 6 10710 33.3(1/3) 000/3)
10°8 66. 7(2/3) 000/3)
10°6 100(3/3) 000/3)
Peking Duck/ 10712 000/3) 100(3/3)
Serotype 11 10710 100(3/3) 33.3(1/3)
1079 100(3/3) 000/3)
10°8 100(3/3) 000/3)

% Egg yolk antibodies from laying chickens used for passive immunizing
bids were found with S/N ratio in ELISA of 3. 39-4. 68 and with tube
agglutination antibody titers of 1:4-1:16.

% CFU (colony forming unit of RA)

% Survival rate % [(number of survival birds/total challenged birds) x
100%]

% Mortality rate % [(number of dead birds/total challenged birds) x 100%]
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Table 7 : Protectivity of bivalent egg yolk antibodies collected from laying chickens immunized

with serotype 1 and 2 of Riemerella anatipestifer bacterin, against homologous challenges
at 2 to 5 weeks of age in Peking ducks.

Challenge with serotype 2

Weeks Immunized Nonimmunized
0f Age Variant Survival Mortality
CFU rate % rate %
2 wks old 10710 100(3/3)" 100(3/3)
10°9 100(3/3)" 100(3/3)
10°8 100(3/3) 33.3(1/3)
10°7 100(3/3)" 66. 7(2/3)
3 wks old 10°10 0(0/3) 100(3/3)
1079 33.3(1/3) 66. 7(2/3)
10°8 100(3/3)" 100(3/3)
10°7 100(3/3) 33.3(1/3)
4 wks old 10°10 0(0/3) 100(3/3)
10°9 0(0/3) 100(3/3)
10°8 66.7(2/3)" 66. 7(2/3)
10°7 100(3/3) 33.3(1/3)
5 wks old 10°10 0(0/3) 100(3/3)
10°9 0(0/3) 100(3/3)
10°8 33.3(1/3) 66. 7(2/3)
10°7 100(3/3)" 66. 7(2/3)

¥ Egg yolk antibodies from laying chickens used for passive immunizing birds
were found with S/N ratio in ELISA of 3. 39-4. 68 and with tube agglutination
antibody titers of 1:4-1:16.
CFU (colony forming unit of RA)
Survival rate % [(number of survival birds/total challenged birds) x 100%]
yortality rate % [(number of dead birds/total challenged birds) x 100%]

: the tested egg yolk antibodies with passive protection against RA
challenges.
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Table 8 : Protectivity of bivalent egg yolk antibodies collected from laying ducks immunized with

serotype 1 and 2 of Riemerella anatipestifer bacterin, against homologous challenges in
Peking ducks and white Roman geese.

Challenge with serotype 1 Challenge with serotype 2
Immunized Nonimmunized Immunized Nonimmunized
Animal Variant Survival Mortality Survival Mortality
CFU rate % rate % rate % rate %
Peking 10710 000/3) 100(3/3) 000/3) 100(3/3)
Duck 1079 33.3(1/3) 100(3/3) 000/3) 100(3/3)
1078  100(3/3)° 66. 7(2/3) 33.3(1/3)  33.3(1/3)
10°7 66. 7(2/3) 33.3(1/3) 100(3/3)" 66. 7(2/3)
White 10°6 — — 66. 7(2/3)" 100(3/3)
Roman 1074 — — 66.7(2/3)"  100(3/3)
Goose 1072 — — 100(2/2) 000/3)

% Egg yolk antibodies from laying ducks used for passive immunizing birds
were found with S/N ratio in ELISA of 16.22-20.57 and with tube
agglutination antibody titers of 1:2-1:16.
CFU (colony forming unit of RA)
Survival rate % [(number of survival birds/total challenged birds) x 100%]
Mortality rate % [(number of dead birds/total challenged birds) x 100%]

: the tested egg yolk antibodies with passive protection against RA
challenges.
¥ — : not done

K K K X
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Table 9 : Protectivity duration of bivalent egg yolk antibodies collected from laying ducks

immunized with serotype 1 and 2 of Riemerella anatipestifer bacterin, against
homologous challenges in Peking ducks.

Challenge with serotype 2

Challenge Immunized Nonimmunized
time Variant Survival Mortality
CFU rate % rate %
5 dpi 10710 000/2) 100(2/2)
1079 000/3) 66. 7(2/3)
1078 100(3/3)" 100(3/3)
1077 50(1/2) 50(1/2)
7 dpi 10710 000/2) 100(2/2)
1079 000/3) 100(3/3)
1078 66. 7(2/3) 50(1/2)
1077 100(2/2)" 100(2/2)
9 dpi 10710 000/2) 100(2/2)
1079 000/3) 100(3/3)
1078 66. 7(2/3) 50(1/2)
1077 50(1/2) 100(2/2)

¥ Egg yolk antibodies from laying ducks used for passive immunizing birds
were found with S/N ratio in ELISA of 19.9 and with tube agglutination
antibody titers of 1:2.

% dpi (days post inoculation of egg yolk antibody)

% CFU (colony forming unit of RA)

% Survival rate % [(number of survival birds/total challenged birds) x
100%]

X Mortality rate % [(number of dead birds/total challenged birds) x 100%]

¥ : the tested egg yolk antibodies with passive protection against RA
challenges.
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Table 10 : Protectivity duration of bivalent egg yolk antibodies collected from laying ducks

immunized with serotype 1 and 2 of Riemerella anatipestifer bacterin, against
homologous challenges in white Roman geese.

Challenge with serotype 2

Challenge Immunized Nonimmunized
time Variant Survival Mortality
CFU rate % rate %
3 dpi 106 66. 7(2/3) 100(3/3)
1074 33.3(1/3) 100(3/3)
1072 100(3/3)" 100(3/3)
5 dpi 1076 33.3(1/3) 100(3/3)
1074 000/3) 100(3/3)
1072 33.3(1/3) 100(3/3)
8 dpi 1076 000/3) 100(3/3)
10°4 66.7(2/3)" 100(3/3)
1072 000/3) 100(3/3)
10 dpi 1076 000/3) 100(3/3)
1074 33.3(1/3) 100(3/3)
1072 000/3) 100(3/3)

% Egg yolk antibodies from laying ducks used for passive immunizing birds
were found with S/N ratio in ELISA of 16.22 and with tube agglutination
antibody titers of 1:32.

% dpi (days post inoculation of egg yolk antibody)

CFU (colony forming unit of RA)

x Survival rate % [(number of survival birds/total challenged birds) x
100%]

X yortality rate % [(number of dead birds/total challenged birds) x 100%]

: the tested egg yolk antibodies with passive protection against RA
challenges.

*
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Efficacy Study on Passive Protection with Egg Yolk Antibodies
against Riemerella anatipestifer Infection in Ducks and Geese

CF Yu*, TS Huang
Animal Health Research Institute, Council of Agriculture, Executive Yuan

Abstract The safety, efficacy and duration of protection of egg yolk antibodies against serotype
2 of Riemerella anatipestifer (RA) infection were studied in ducklings and goslings. Various tests
on bivalent egg yolk antibodies against serotype 1 and 2 of RA infection have been conducted. The
results showed that both bivalent egg yolk antibodies isolated from chicken or duck lines were
efficacious against homologous challenges. The passive immunization protection stayed for five t0
ten days in Peking ducks, Muscovy ducks and white Roman geese. In addition, the bivalent
antibodies were effective for treatment for challenges less than 10’ CFU/mL. However, there was
no cross protection against heterologous serotype challenges. Considering the production cost,
source of pathogen-free lines as well as reproducibility of efficacy tests, we have chosen chicken
lines as a biofactory for future antibody production. Egg yolk antibodies generated in these could
provide passive protection against the same serotypes of RA infections in ducks and geese field
populations in the future.

Keywords: Riemerella anatipestifer infection, egg yolk antibody, efficacy, treatment,
cross-protection.
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