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ABSTRACT 

Turkey antisera induced with formolized Pasteurella Inultocida-infected tissues 
(T antisera) passively cross-immunized 48 of 55 chickens against a challenge dose of 
P. multocida organisms, from which 0 of 15 controls survived. However, turkey 
antisera induced with formalin-killed, agar-cultured P. multocida cells (A antisera) 
passively cross-immunized only 4 of 30 chickens. Cross-immunity refers to protection 
against a different immunologic type of P. mrtltocida. Quantitative precipitin reactions 
of the A and T antisera with antigens from agar-cultured cells showed that more 
antibody was present in the A than in the T antisera. However, antigens extracted 
from the infected tissues reacted with the T and not with the A antisera in the 
Ouchterlony procedure, demonstrating qualitative differences between the agar- 
cultured antigens and those extracted from the infected tissue. The gel precipitins 
isolated from the A and T antisera were characterized as 7S immunoglobulins, 
which behaved in immunoelectrophoresis as would be expected for a IgG immun- 
oglobulin. The IgG fraction from the T antiserum passively cross-immunized chickens 
almost as well as the whole antiserum; hence, the IgG antibody is a major factor in 
cross-immunity. 

INTRODUCTION 

One of the objectives of our laboratory has been to produce better fowl-cholera 
bacterins or vaccines, and to this end we have found that formalin-killed, irl vivo- 
cultured cells from turkey tissue ’ induced cross-immunity, whereas formalin-killed 
itz vitro-cultured cells from agar media induced type-specific immunity only’. For 
example, bacterins3 prepared with agar-cultured cells (ACB) of Pasteurella mzdtocida 
strain P-1059 (serotype 3) immunized turkeys against challenge with P. muItocida 
strain P-1059, but not against strain X-73 (serotype 1). However, liver and heart tissue 
from a turkey killed by exposure to P. mzdtocida strain P-1059 treated with formolized 
saline solution produced a turkey-tissue bacterin (TTB) that actively cross-immunized 
turkeys against challenge exposure with P. mthocida strain X-73. 

*Dedicated to Professor Michael Heidelberger in honor of his 87th birthday. 
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to serological cross-reactions, even though the antigenic determinants required for the 
induction of cross-immunity are incomplete. 

When the P. mzdtocida multiplies in living turkey tissue, we might expect the 
production of antigens that are different from those produced when cells are cultivated 
on laboratory media. For example, the influence of the media composition on the 
growth of Bacillrrs arztlzracis is well known; the protective antigen is elaborated from 
i?z vitro-cultured cells when the media contains serum and hydrogen carbonate ionsg. 
Cultivation of P. nzzrltocida in defibrinated turkey blood at 4Y has suggested that such 
bacterins can induce active cross-immunity in turkeys’. 

Starch-block electrophoresis of the T-3 antiserum gave good recovery of the 
cross-protective antibodies, and these were found to be in the 7s IgG immuno- 
globulin fraction. The gel-diffusion precipitin reaction used for monitoring may not 
have detected low concentrations of IgM or IgA antibodies, and as a result, we cannot 
say that the only antibodies in the T-3 antiserum are IgG immunoglobulins. Because 
the antiserum was collected 7 weeks after the first inoculation of antigen, it is not 
surprising that the major antibody is an IgG immunoglobulin. To the best of our 
knowledge, no other characterizations of turkey IgG antibodies or immunoglobulins 
have been published. For this reason, the fraction was compared with chicken IgG 
immunoglobulin by immunoelectrophoresis with rabbit anti-turkey serum, rabbit 
anti-chicken serum, and rabbit anti-chicken IgG heavy-chain serum. Strong cross- 
reactions were obtained with the turkey IgG fraction and the two rabbit anti-chicken 
sera. Workers have previously found that the IgG, but not the IgA or IgM immuno- 
globulins of chickens and turkeys cross-react lo. Hence, the cross-protective antibody 
described herein is a turkey IgG immunoglobulin. The similarity of the turkey IgG to 
chicken IgG immunoglobulin is not surprising, the extensive cross-reactions of the 
serum components having been described’ I. 

The failure of the antiserum that passively immunizes chicks and turkeys to 
passively immunize mice agrees with results from previous reports’2-14. Although 
one turkey antiserum’& has been reported to passively immunize mice, the significance 
of this single experiment is not clear. The turkey antiserum was supplemented with 
fresh normal turkey serum to provide a source of turkey complement, but this did not 
lmprove the passive protection. 
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