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The Host Defense Peptide Beta-Defensin 1 Confers Protection
against Bordetella pertussis in Newborn Piglets

Shokrollah Elahi, Rachelle M. Buchanan, Sam Attah-Poku, Hugh G. G. Townsend,
Lorne A. Babiuk, and Volker Gerdts*

Vaccine and Infectious Disease Organi: University of Saskatoon, SK STN SE3, Canada
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Innate immunity plays an important role in prum-uun against respiratory infections humans and

animals. Host defense peptides such as beta-del represent major of innate immunity. We
vecently develuped u novel porcine model of pertussis, an important respiratory discase of youn
infants worldwide. Here, we investigated the role of porcine hetadefensin 1 (phI)-1), a porcine defensin
homologue of human beta-defensin 2, in conferring protection against respiratory infection with Borderella
Lysozyme cleavage pertussis. In this model, newhorn piglets were fully susceptible to infection and developed severe branchopneu-
monia. In contrast, piglets older than 4 weeks of age were protected ngainst infection with B. perfussis.
Protection was associated with the expression of pBI-1 in the upper respiratory tract. In fact, pRD-1 expres-
sion was developmentally regulated, and the absence of pBD-T was thought to contribute (0 the increased
: ty of newharn piglets o infection with B. perrussis. Bronchoalvealar lavage spe s collected from
gt P > imals as well as chemically synthesized pBD-1 displayed strong antimicrobial a aainst B,
- 3 - & H pertussis in vitro. Furthermore, in vivo treatment of newhorn piglecs with only 500 pg pl;l)- at the time ﬂl'
challenge L'unﬁ-rmd protection against infection with B. pertussis. Interestingly, pBL-L displayed no bact
tro against Bordetella bronchiseprica, a closely related natural pathogen of pigs. Our results
dmnum.um hat host defense peptides play a portant role in protection against pertussis and are essential
in modulating innate immune responses against respiratory infections.
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A Siderophore Production Mutant of Bordetella bronchiseptica

Cannot Use Lactoferrin as an Iron Source . s g s
Lactoferrin Is a Lipid A-Binding Protein
LISA-ANNE AGIATO FOSTER anND DAVID W. DYER*
Department of Microbiology, School of Medicine and Biomedical Sciences, BEN J. APPELMELK,"* YUN-QING AN,'f MARLIEKE GEERTS,” BERT G, THLIS? HERMAN A. pc BOER*
State University of New York at su]alo, Buffalo, New York 14214 DAVID M. MacLAREN,' JOHANNES pe GRAAFF,' axp JAN H. NUIJENS?
Received 16 February 1993/Accepted 5 April 1993 Department of Medical Microbiology' and Medical Intensive Care Unit,® Viije Universiteit, 1081 BT Amsterdam, and
Gene Pharming Europe B.V..” and Department of Biotechnology, Leiden Institute of Chemistry,
in Fe-depleted medium. A TnSlac Leiden University,* Leiden, The Netherlands

insertion mutant of B. bmudannm nnm, dhl Dot produce this

incapable of using lactoferrin as an Fe source. Qur data suggest that B. bronchiseptica uses a siderophore for Received 6 December for 24 January pred 29 March 1994

removal of Fe from lactoferrin and transferrin rather than relying upon a receptor for these host Fe-binding
ins.

Lactoferrin (LF), a cationic 80-kDa protein present in polymorphonuclear leukocytes and in mucosal
secretions, is known to have antibacterial effects on gram-negative bacteria, with a concomitant release of
lipopolysaccharides (LPS, endotoxin). In addition, LF is known to decrease LPS-induced cytokine release by
monocytes and LPS priming of polymorphonuclear leukocytes. Its mechanism of action is incompletely

by in vitro-binding studies that LF binds directly to isolated lipid A

lly relevant serotypes of the species which most frequently cause bacteremia

(Escherichia coli, Klebsiella pneumoniae, and Pseudomonas aemgumsa). as well ls lu lipid A and LPS of mucosal

pathogens (among others, Neisseria ides and inding to LPS was inhibitable

by lipid A and polymyxin B but not by KDO 13-deoxy nwmn—oaulusuuu), a glywside residue present in the

inner core of LPS. Binding of LF to lipid A was saturable, and an affinity constant of 2 X 10° M™" was

calculated for the LF-lipid A interaction. Our data may explain, in part, the mechanism whereby LF exerts its

antibacterial and anti-endotoxic effects. Further studies on the ability of LF to block the detrimental effects of
LPS, both in vitro and in vivo, are warranted.
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Analytical validation of commercially available methods for acute
phase proteins quantification in pigs

F. Tecles *, P. Fuentes *', S. Martinez Subicla *, M.D. Parra *, A, Muiioz ”, 1.J. Cerén *

* Animal Medicine and Surgery Dapartment, Veterinary School, University of Murcia, Campus de Espinarda, sin 30100 Espinardo, Murcia, Spain
© Animal Production Department. Veterinary School. Unicersity of Murcia. Campus de Espinardo. sin 30100 Espinardo, Murcia, Spain
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Absiract

The aim of this study was to validate for porcine in (Hp), C-reactive protein ( CRP), serum
amyloid A (SAA) and major acute phase protein (Pig-MAP) determinations. Intra and inter assay coefficients of variation (CVs) were
lower than 20% in all cases with exception of inter assay CVs for CRP and Pig-M AP assays with samples of low acute phase proteins
concentration, and for SAA assay at any acute phase proteins concentration. All methods showed good linearity and detection limits
were low enough to detect APPs levels in healthy animals. Hp and SAA were very affected by haemolysis. Lipacmia influenced mainly
on SAA determination. Over 15-fold increase was observed in CRP and SAA ions after artificially induced i bya
single subcutaneous dose of turpentine, whereas Hp and Pig-M AP increased less than 5-fold.
® 2006 Elsevier Ltd. All rights reserved.
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Mannan-binding lectin activates C3 and
the alternative complement pathway
without involvement of C2

Barbro Selander,' Ulla Martensson,! Andrej Weintraub,2 Eva Holmstrém,' Misao Matsushita,®
Steffen Thiel,* Jens C. Jensenius,* Lennart Truedsson,” and Anders G. Sjcholm?

‘Insiitute of Laboratory Medicing, Section of Micrabiology, immunology, and Glycobiolagy, Lund University, Lund, Seden.
2Department of Laboratory Medicine, Division of Glinizal Bacteriolagy, Karolinska Institutet, Karolinska Unversity Hospital, Huddinge, Sweden.
SInstitute of Glycotechnolagy and Departmentt of Appled Biochsmistry, Tokai University, Hiratsuka, Japan.

“Department of Medical Microbiology and Immunology, University of Aarhus, Aarhus, Denmark.

Lectin pathway activation of C3 is known to involve target recognition by mannan-binding lectin (MBL)
or ficolins and generation of classical pathway C3 convertase via cleavage of C4 and C2 by MBL-associated
serine protease 2 (MASP-2). We investigated C3 activation in C2-deficient human sera and in sera with other
defined defects of compl to assess other mechanisms through which MBL might recruit complement.
The capacity of serum to support C3 deposition was examined by ELISA using microtiter plates coated with
O antigen-specific oligosaccharides derived from Salmonella typhimurium, S. thompson,and S. enteritidis cor-
responding to serogroups B, C,and D (RO, CO, and DO). MBI bound to CO, but not to BO and DO, and

PP ion in theab 0 C2, C4, or MASP-2. The existence of an MBL- dependent
C2 bypass mechani for al y-mediated C3 ion was clearly demonstrated using CO,
solid-phase mannan, and E. coli LPS MASP 1 might contribute, but was not required for C3 deposition in
the model used. Independent of MBL, specific antibodies to CO supported C3 deposition through classical
and alternative pathways. MBL-dependent C2 bypass activation could be particularly important in various
inherited and acquired complement deficiency states.
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Salmonella Infection Increases Porcine Antibacterial

Peptide Concentrations in Serumt
GUOLONG ZHANG,' CHRISTOPHER R. ROSS,' STEVEN S. DRITZ,
JEROME C. NIETFELD,? ano FRANK BLECHA!*

Departments of Anatomy and Physiology"* and Diagnostic Medicine/Pathobiology® and

the Food Animal Health and Management Center,” Kansas State University,
‘Manhattan, Kansas 66506
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PR-39 is a multifunctional neutrophil peptide involved in host defense and inflammation. To investigate the
involvement of PR-39 in a Salmonella choleraesuis infection, a PR-39 enzyme immunoassay was developed. The
concentrations of PR-39 i in serum were 13.6 = 1.9 ng/ml before challenge and increased (P < 0.01) threefold
by 10 to 14 days il i blood il counts ‘the changes in the concentrations
of PR-39 in serum, both returned to basal values by 4 weeks postinfection. These findings suggest that the
concentrations of serum PR-39 reflect the involvement of this antibacterial peptide in the host’s respense to an
S. choleraesuis infection.
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Table 7 Available vaccines listed by year of first vaccine development or licensure in the United States, 17002002
Peried Year Vaccine Recommended route of administration.
Mucosal Systemic

1700 1798 Small pox - 0

1800 1885 Rabies - +
1896 Typheid - +
1806 Chalera - +
1807 Plague - +

100059 1923 Diphtheria - +
1926 Pertussis - +
1027 Tetanus - +
1027 Tuberculosis - +
1945 Influenza - +
1953 Yellow Fever - +
1033 Poliomyelitis (IPV) - +

1060-2002 1960 Poliomyelitis (OPV) + -
1963 Measles - +
1969 Murmps - +
1960 Rubella - +
1970 Anthrax - +
1975 Meningococeus (Aac) - +
1977 Strepiococcus prewmoniae - +
1980 Adenovirus - -
1081 Hepatitis B - +
1985 Hemophilus influeazae B - +
1992 Japanese encephalitis - +
1005 Hepatitis A - +
1095 Varicella-zoster - +
1908 Lyme discase - +
1998 Ratavirus + -
1909 Typheid - -
1990 Chalera -
2001 Influcnza A +

* Not available for routine use; | Dissontinued; § Recently developed vaceines.




