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Sunday, July 14

16.00-19.00
Registration, Ramada Inn-Blue Ridge

Monday July 15

08.00-11.00
Registration, College of Veterinary Medicine

09.00-10.00
Welcome to Raleigh

“Support of Science in 2002” by Marye Anne Fox, Chancellor, North Carolina State University, President, Sigma Xi National Scientific Honor Society, and Member, Presidential Council of Advisors on Science & Technology, U.S.

Welcome to IAG-SOMED Joint Meeting


Philip B. Carter, Ph.D., President, IAG


Tore Midtvedt, M.D., President, SOMED


Enio Vieira, M.D., Ph.D., President, AG

10.00-10.30
Coffee Break and Exhibits
10.30-12.00
Xenotransplantation



Chair: Robert Petters, (Animal Science, NC State U.)

Graeme Hammond (Yale U.) “Despite Xenotransplantation's History, Can it be made to work?”

Kevin Wells (PPL-Therapeutics, Inc., Blacksburg, Virginia) “-Gal knock-outs in swine: A first step toward xenotransplantation.”



Open Discussion

12.00-13.30
LUNCH
13.30-15.00
Bone marrow transplantation and stem cell therapy

Chair: Peter Heidt (Netherlands)

Toru Masaoka (Osaka) “Culture negative bacteremia-a new clinical morbid definition.”



Manfred Dietrich (Hamburg) “The Ulm twins: A retrospective.”

Rebecca Buckley (Duke Univ.) “Advances in the understanding and treatment of human SCIDs.”



Open Discussion

15.00-15.30 Break and Poster Session

15.30-16.30 Philip C. Trexler Lecture:  Prof. Enio Cardillo Vieira, M.D., Ph.D., (Brazil), President, Association for Gnotobiotics

16.30 SOMED business meeting

18.30

Get Together Party – Ramada Inn Courtyard
Tuesday July 16

08.00-11.00
Registration, College of Veterinary Medicine

8.030-1.15 Prebiotics, Probiotics, and Synbiotics

Chair:
Kenneth Swartzel (Food Science, NC State U.)

I.
“Definitions and clarifications.”


Volker Rusch (Germany)

II.
“Genomics of probiotic lactic acid bacteria: Pathways for discovery”


Todd Klaenhammer (NC State U.)

III.
“Colonization/Persistence”


Bodil Jacobsen (Denmark)

IV.
“Residues in Food Animals”




Jim Riviere (NC State U.)

1.15-10.45 Coffee and Poster Session

10.45-12.00 Probiotic/Eukaryotic Interactions I

Chair:
Hosni Hassan (Microbiology, NC State U.)

“History and Overview”

Walter Dobrogosz (NC State U.)

“Animal models and studies of probiotics.”

E. Norin (Karolinska, Sweden)



V.
General Panel Discussion

12.00-13.30 LUNCH and Poster Session

13.30-15.00
Prokaryote/Eukaryote interactions II


Chair:
Shigeru Kamiya (Kyorin U., Japan)

and Ivan Casas (NC State U.)


“Changes in plasma lipids and fecal Bifidobacterium spp. In humans after consumption of fermented, non-dairy, oat-based products for five weeks.”


Olof Mårtensson (Ceba Foods, Lund, Sweden)

“rDNA analysis of the composition of human and mouse biota.”



Kenneth Wilson (Duke U.)

“Investigation of -glucuronidase activity in some probiotic strains, in vitro and in vivo, in monoasssociated mice.”

M.E. Cardona et al. (Karolinska, Sweden)

15.00-17.00
North Carolina Museum of Natural History: Genomics Exhibit

17.15 AG business meeting at Ramada Inn Lounge

19.00-22.00
Carolina Southern Dinner – University Club
Wednesday July 17

08.00-11.00
Registration, College of Veterinary Medicine

08.30-10.15 Prokaryote/Eukaryote interactions III:

Chair:
Noris Carbajal (Biogaia, U.S.) and Nancy Van Houten (U. North Carolina)

“Lactobacillus and the Mammalian Intestine”
James Versalovic (Baylor U./Texas Childrens’s Hosp., Houston)


“Microbial-host interactions specifically control the glycosylation pattern in intestinal mouse mucosa.”


Miguel Freitas et al. (Danone Vitapole, France)


“Prokaryote/Eukaryote interactions and effects of the dietary substrate – a practical example.”



Henrik Rasmussen et al. (Amersham Health, Oslo, Norway)

“Compartmentalized microbial functions in the GI tract of horses”

E. Collinder et al. (Karolinska, Sweden)

“Is increased enterocyte production a mechanism for its effect on rotavirus infection? A kinetic study in rats monoassociated with Lactobacillus rhamnosus GG .”

M. Banasaz et al. (Karolinska, Sweden)

10.15-10.45 Coffee and Poster Session

10.45-12.00
Pathophysiology I:
IBD

Chair:
Tore Midtvedt (Karolinska, Sweden)

"Induction of pathogenic and protective immune responses in genetically susceptible and resistant hosts."

R. Balfour Sartor (U. North Carolina)

12.00-13.30 LUNCH

13.30-15.00
Pathophysiology II:
IBD and Cancer



Chair:
Takiko Sugiyama (Keio U., Japan)

“Identification of colitis-related immunodominant epitopes of Bacteroides vulgatus using an E. coli expression library.”

Brandon Mann et al. (U. North Carolina)

“Current studies on prostate carcinoma in the LOBUND Wistar rat.”

Morris Pollard (U. Notre Dame)

15.00-15.30
Break and Poster Session
15.30-16.45 General Session I:



Chair:
Kikuji Itoh (Tokyo U.)

“History of Laboratory Animal Science”

Thomas Hamm (NC State U.)

Poster session discussion:
Chairs:
Bunsaku Sakakibara (Kobe, Japan) and Seiki Tazume (Tokai U., Japan)
16.45 IAG Business meeting

19.00 Symposium Banquet - North Carolina Museum of Art
Thursday, July 18

09.00-10.15
Pathophysiology III:
Immunology

Chairs:
LaWayne Nusz (USDA-NADC, Ames, Iowa) and William Buisch (USDA-APHIS Eastern Region Hub, Raleigh, NC)


“Molecular cloning and characterization of porcine innate immunoreceptor complexes in natural killer cells and phagocytes.”

D. Yim and Y.B. Kim (Chicago)


“Unimpaired in vivo antigen-specific T cell responses to oral antigen in germ-free mice and normal presence of dendritic cells in mucosal sites.”

Kristin L. Williams et al. (U. North Carolina)


“DNA and other vaccination strategies: Protection of germfree and SPF animals from infectious and other agents.”


László Pesti (Hungary)

10:15-10.30
Coffee Break

10.30-11.30
General Session II:
Biocontainment

Chair:
Edward Havell (NC State U.)

“History of biocontainment and future needs in the face of terrorism”



Philip Carter (NC State U.)

Closing remarks and Sayonara until Asia 2005
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Adoptive Transfer of E. faecalis Pulsed Dendritic Cells Accelerates Colitis in IL-10 Deficient Mice.

Carol Albright, Susan L. Tonkonogy *, Jeffrey A. Frelinger, R. Balfour Sartor

University of North Carolina School of Medicine, Chapel Hill, NC

*College of Veterinary Medicine, North Carolina State University, Raleigh, NC

Background: Germ-free IL-10 deficient mice develop IFN(-mediated colitis with a TH1 profile of cytokines after monoassociation with nonpathogenic Enterococcus faecalis.  Dendritic cells (DC) are the most potent antigen presenting cells due to their unique ability to stimulate naïve T cells.  Specific Aim: Determine whether in vitro bacterial antigen pulsed DC can affect the development of colitis in vivo.  Methods: 5 x 105 Splenic-derived DC pulsed in vitro with either ovalbumin (OVA) or E. faecalis lysate were used to inject germ-free IL-10 deficient mice twice over 3 days.  One week after the first injection, mice were monoassociated with 

E. faecalis for 4 weeks.  Results: E. faecalis monoassociated IL-10 deficient mice treated with E. faecalis-pulsed DC develop more severe colitis by blinded histologic assessment then OVA-pulsed controls (1.8 ( 0.2 vs 1.0 ( 0.2, p= 0.01) as evidenced by increased mononuclear cell infiltration, increased epithelial hyperplasia, and increased goblet cell depletion as well as by increased spontaneous secretion of IL-12 from overnight colonic strip cultures (1516 ( 248 vs 668 ( 100 pg/ml, p < 0.01).  Enhanced bacterial antigen-specific CD4+ T cell activation can be seen by increased IFN( secretion by CD4+ T cells from mice which received E. faecalis pulsed DC in response to both anti-CD3 stimulation and E. faecalis-pulsed antigen presenting cells in vitro.  

Conclusion: The in vivo transfer of E. faecalis-pulsed DC accelerates the onset of colitis and intensifies bacterial antigen-specific CD4+ T lymphocyte activation in IL-10 deficient mice monoassociated with E. faecalis.
Development of a Quantitative Assay for the Altered Schaedler Flora

A. Deloris Alexander

Department of Genetics, Lineberger Comprehensive Cancer Center, University of North Carolina-Chapel Hill, Chapel Hill, NC

The mammalian gastrointestinal (GI) tract is normally inhabited by hundreds to thousands of species of symbiotic bacteria.  These symbiotes provide an important role in maintaining normal GI homeostasis aiding in digestion.  Furthermore, they provide an additional protective barrier from invading pathogenic organisms.  Microbial imbalances have been linked to many common GI-associated diseases ranging from gastroenteritis to irritable bowel syndrome, inflammatory bowel disease, and colon cancer.  Because of their central role in maintaining normal GI homeostasis, variation in disease susceptibility between individuals is undoubtedly modulated by the interaction between the enteric flora and their host.  As such, we hypothesize that genetic variation of a host influences the colonization characteristics of the enteric flora that is then translated into greater or lesser disease susceptibility.  In order to directly test this hypothesis, we developed a PCR-based quantitative assay to accurately measure the colonization behaviors of enteric bacteria.  We will next use inbred mouse strains to test the importance of the host in determining the relative levels of colonization.

Antibacterial antibiotics can enhance murine phagocytic cell fungicidal activity

D. Bush, R. Childs, C. McLaurin, S. Martinez, L. Wheeler, S. Knebel, S. Khazaeli, and D.J. Kitz*

Departments of Biological Sciences and Chemistry, Southern Illinois University, Edwardsville, IL, USA

Many antibacterial drugs are known to be concentrated by murine phagocytic cells (neutrophils and macrophages) and once intracellular the drugs can effect immune responses including antigen presentation, chemotaxis, phagocytic uptakeand antimicrobial activity.  We have looked at the ability of macrolide, lincosamide and aminocyclitol antibiotics to effect in vitro killing of Candida yeast targets, and the ability of these drugs to influence in vitro yeast killing following in vivo peritoneal exposure of phagocytes to the drugs.  When phagocytes were only exposed to the drugs in vitro, all of the drugs examined boosted yeast killing compared to non-drug treated controls, although the level of killing enhancement varied greatly.  Less clear were the effects of in vivo intraperitoneal drug exposure of phagocytes followed by in vitro fungicidal assay; here lincomycin showed some enhancement of yeast killing.  Drug effects on in vivo organ clearance of intravenously administered candidal yeasts correlated with in vitro enhancement of yeast killing by phagocytes.  While some loss of colonization resistance can be attributed to effects on our normal flora by antibacterial antibiotics, perhaps enhancement of immune response by some antibacterial drugs in relatively immune-competent patients can minimize such negative effects on the host.  This work was supported in part by the Max Baer Heart Fund, Fraternal Order of Eagles (Granite City, IL).

FARAD: The Food Animal Residue Avoidance Databank

Jim Riviere

College of Veterinary Medicine, North Carolina State University, Raleigh, NC

Violative drug residues in food animal products can cause human health effects (e.g., toxicity, resistance) but also economic loss to producers when adulterated milk or meat has to be condemned. Studies have shown that one cause of violative residues is the extralabel use of veterinary drugs. The Animal Medicinal and Drug Use Clarification Act 1994 (AMDUCA) allows for extralabel drug use in specific circumstances and veterinarians are advised to obtain adequate information before making residue avoidance decisions that will then be relayed to the producer. In 1982, the FARAD under the USDA Residue Avoidance Program was formed to provide residue avoidance information to veterinarians and extension specialists. The major functions of FARAD are Research (data extraction and analysis, interspecies comparisons, algorithms) and Service (extralabel use advice via telephone and internet access, compendia, and web-based software called the ProGRAM and VetGRAM). The FARAD has data categorized into Approved Drugs, Tolerances, Pharmacokinetic Data, Bibliographic Citations, and Rapid Screening Tests. In light of AMDUCA, the FARAD program has focused on using the pharmacokinetic database as a research tool to derive adequate withdrawal intervals in extralabel drug use scenarios. Basic toxicology and pharmacokinetic principles are used in the decision making process to arrive at conservative withdrawal information that ensures that animal derived foods will be free of illegal chemical residues and safe for human consumption. 

The FARAD program in the US has formed collaborative links with colleagues internationally resulting in the formation of Global FARAD (gFARAD). The function of gFARAD is the sharing of residue avoidance information among participating countries so that each country can improve their estimates of safe withdrawal intervals for extralabel drug use. This discussion will primarily focus on the primary functions of FARAD and how such an integrated database can be used to estimate safe withdrawal intervals following extralabel drug use.

Microbial-Host interactions specifically control the glycosylation pattern in intestinal mouse mucosa.

Miguel Freitas, Lars-Göran Axelsson, Chantal Cayuela, Tore Midtvedt and Germain Trugnan

Danon-Vitapole, Paris and Karolinska Insitutet, Stockholm

The glycosylation of the intestinal cell layer is thought to control several key functions of the gut such as vectorial transports, defence against microbial agents or immunological processes. It has been assumed that the gut microflora may modulate the glycosylation pattern of the intestinal cell layer. However, there is no direct evidence for this regulatory process. The first goal of this work was to establish the germ-free mice intestinal glycosylation baseline using an histochemical approach and a panel of 10 lectins with defined glycan specificities to tissue sections prepared from various cellular compartments of the small and large intestine. Using this baseline, we have studied the contribution of the gut microflora on the carbohydrate composition of glycoconjugates of intestinal cells by comparing the germ-free and conventional mice glycosylation patterns. Analysis of the germ-free mice intestinal glycosylation baseline revealed that the expression of glycans depends on the proximo-distal gradient (small to large intestine) and on the cell lineage (absorptive, goblet, crypt, and Paneth cells), indicating that mice are able to create and maintain a strict topological and cell lineage-specific regulation of glycosyltransferases expression. By comparing germ-free and conventional mice, we find that the gut microflora specifically modulates the gut glycosylation pattern, quantitatively as well as qualitatively by changing the cellular and sub-cellular distribution of glycans. This is the first report in mice to directly demonstrate the critical contribution of microflora to intestinal glycosylation, a key characteristic of the gut.

LPS-induced production of IL-10, PGE2 and TBF-B in serum and Kuppher cells from germfree and conventional mice

Masamichi Ikeda, Ukiko Toyama, Tikae Katagiri, Hideo Ohira and Bunsaku Sakakibara

Department of Nutritional Pathology, Faculty of Nutrition, Kobe Gakuin University, Ikawadani-cho, Nishi-ku, Kobe, Japan

We reported previously that LPS-induced elevations of serum TNF, IL-1, and IL-6 levels were significantly less in germfree mice than conventional mice.  To explain the mechanism of low cytokine production in germfree mice, we studied serum levels of IFN-γ, IL-10, TGF-B and PGE2 in mice after treatment with LPS.  LPS-induced cytokine secretion was also studied by Kupffer cell culture from germfree and conventional mice.

Eight-to 10-week-old germfree and conventional mice were intraperitoneally injected with 100 μg/body LPS (Staphylococcus typhosa 0901, Difco, Detroit, MI, U.S.A.) dissolved in saline.  Blood samples were collected through the ascending vena cava of the abdomen under light anesthesia after LPS treatment.  Kupffer cells were isolated by the centrifugal elutriation procedure from livers of germfree and conventional mice.  IL-10, IFN-γ, PGE2 and TGF-B were measured using ELISA.

A single injection of LPS caused an elevation of IFN-γ in both conventional and germfree IQI mice, and the response was significantly less in germfree mice, while serum IL-10 levels were greater in germfree mice than in conventional mice.

IL-10, PGE2 and TGF-B secretion by Kupffer cell culture stimulated with LPS was greater in conventional mice than in germfree mice.

These results suggest that high levels of serum IL-10 in germfree mice may be partly responsible for the lower in vivo responsiveness of these inflammatory cytokines to LPS in these mice.

Echinocandin-like lipopeptides enhance some murine immune responses

D.D. Isaak and D.J. Kitz*

Department of Molecular Biology, University of Wyoming, Laramie, WY and *Department of Biological Sciences, Southern Illinois University, Edwardsville, IL, USA

A number of antibiotic molecules have been found to boost many aspects of murine immune response including microbicidal activity and delayed type hypersensitivity (DTH).  Of particular interest are those antimicrobials that are actively concentrated by or otherwise interact with host phagocytic cells and lymphocytes, such as clindamycin and amphotericin B respectively.  This study involved the echinocandin-like lipopeptide L-693,989, a water-soluble phosphorylated prodrug derivative of L-688,786; and L-688,786, which have been demonstrated to have therapeutic efficacy for Candida albicans infection in mice and for Pneumocystis carinii infection in rats.  These comounds were obtained from Merck Research Laboratories, Rahway, NJ.  With radiolabeled L-688,786, up to 60% of the counts were found in DBA/2 mouse peritoneal exudate cells (PEC) [greater than 95% monocytes] after 5 minutes incubation of the PEC in HBSS at 37 C.  Exposure of DBA/2 PEC to varying concentrations of L-693,489 (1-100 μg/ml) for one hour, followed by washing the PEC and challenge with Candida albicans or Candida lusitaniae resulted in enhanced yeast killing compared to controls.  L-693,989 also was found to boost DTH response in AKR/J mice to the contact sensitizing chemical dinitrofluorobenzene (DNFB) Sigma using an ear-swelling assay (J Immunol 123:2878-2882, 1979).  These findings suggest that the echinocandin-like lipopeptides have effects on the immune system which may enhance the therapeutic effectiveness in treating the host for fungal and other infections.

Fluconazole enhances murine delayed type hypersensitivity

C.M. Lee, B.M. Riling, R.E. LeTourneau, J. Knolhoff and D.J. Kitz*

Department of Biological Sciences, Southern Illinois University, Edwardsville, IL, U.S.A.

Many antibacterial agents have been found to have effects on the host immune response. Among these immune effects is the enhancement of murine delayed type hypersensitivity (DTH) by drugs such as amphotericin B.  We have examined the ability of fluconazole (diflucan, Pfizer) an antifungal triazole, to enhance murine DTH response to the chemical sensitizing agent dinitrofluorobenzene (DNFB) Sigma using an ear-thickness assay as described by Shirley and Little (J Imunol. 123:2878-2882, 1979).  DNFB was applied to the shaved abdomens of groups of AKR/J mice on day 0 and 1 of the ssay, and simultaneously varying dosages of fluconazole or saline (controls) were administered intraperitoneally on day 0 and 1; on day 13 the right ear thickness of each mouse was determined, ear painting with DNFB was done, and subsequent ear measurements done at 24 hour intervals.  Fluconazole was found to boost DTH to DNFB at 1.0, 2.0, 4.0 and 6.0 mg total dosages compared to non-drug receiving controls.  Mice receiving fluconazole but no abdominal DNFB exposure showed no DTH response.  Optimal fluconazole dosage and the time frame for fluconazole exposure relative to DNFB sensitization and DTH response were determined.  Fluconazole was also found to completely reverse the tolerization of mice by DNBSO3 to DNFB.  These effects on murine DTH response by fluconazole may be mediated by changes in T cell or macrophage function, and should correlate with improved prognosis in patients receiving fluconazole therapy to treat fungal infections.

Colonisation /Persistence

Bodil Lund Jacobsen

Institute of Food Safety and Nutrition Danish Veterinary and Food Administration

The ability to colonise is a very important parameter in the risk assessment of genetically modified microorganisms and in the safety assessment of microorganisms used as novel food or as probiotics. Attachment frequently correlates with the ability to colonise and most of the human pathogenic bacteria do have sharp host range and tissue tropisms. Several important questions are raised:

- How do we define colonisation?

- Do we have other terms than colonisation to use instead?

- Do colonisation always lead to adverse effects?

With background in regulatory text from the EU and useful discussion in international working groups1-3 during the last ten years a presentation is made on the definition of survival, colonisation and persistence.

References:

1.Benbadis L., Cohen P.S., Contrepois M., Conway P., Duval-Iflah Y., Gasson M.J., Blix Gundersen W., Hentges D.J., Jacobsen B.L., K.A., Lintermanns P., Nielsen E.M., Norin E., Schlundt J., Saadbye P. and Vuust J. (1995). Microbial colonisation of the body. In: A Report prepared for the EEC on the workshop: Risk Evaluation of Genetically Modified Micro-organisms in Relation to Human Health", Copenhagen, 10-13 November 1992. Microbial Ecology in Health and Disease, 8,  33-34.  

2.ILSI Europe Report Series (1999): Safety Assessment of Viable Genetically Modified Micro-organisms Used in Food

3.Safety Assessment of Foods Derived from Genetically Modified Microorganisms. Report of a Joint FAO/WHO Expert Consultation on Foods Derived from Biotechnology. Geneva, Switzerland 24-28 September 2001.

Composition of infant intestinal flora in relation to protective function against Escherichia coli O157:H7 infection

Y. Momose and K. Itoh

Laboratory of Veterinary Public Health, Graduate School of Agriculture and Life Sciences, The University of Tokyo, Japan

Intestinal flora is known to play a protective role in oral infection. Escherichia coli O157:H7 is one of the major causes of human enteritis. The susceptibility of E. coli O157:H7 infection is higher in infants, children, and the elderly than in healthy adults.

Two groups of baby-flora-associated mice (BFA-3 and BFA-4) were established by inoculation of suspension of feces derived from human infants into germfree mice. The composition of fecal microbiota in these two groups of ex-germfree mice was similar to that of each inoculum. When these mice were orally challenged with E. coli O157:H7, this pathogen was eliminated from the intestine of BFA-3. In contrast, BFA-4 became a carrier of this pathogen.

Using gnotobiotic mice associated with bacteria isolated from BFAs, we found that Enterobacteriaceae was indispensable for the elimination of the pathogen from the intestine of BFA-3. Enterococcus and Bifidobacterium appear to support the protective function of Enterobacteriaceae. The intestinal bacteria isolated from BFA-4 became capable of eliminating the pathogen by replacing the Bifidobacterium isolates with those from BFA-3. The difference on the elimination of E. coli O157:H7 between BFA-3 and BFA-4 may be due to the difference in Bifidobacterium species.

Identification of colitis-related immunodominant epitopes of Bacteroides vulgatus using an E. coli expression library

Brandon A. Mann1, Edson R. Rocha2, and R. Balfour Sartor1

1Univ. of North Carolina-Chapel Hill  Chapel Hill, NC 

2East Carolina Univ. Greenville, NC 

Normal endogenous enteric bacteria are essential for onset of chronic immune-mediated colitis in genetically susceptible rodents.  Luminal bacterial species demonstrate variable abilities to induce inflammation in HLA-B27/2 microglobulin transgenic (TG) rats.  For example Bacteroides vulgatus induces an aggressive colitis in gnotobiotic B27 rats, while E. coli does not induce colitis.  Our hypothesis is that B. vulgatus has unique protein epitopes that induce aggressive cell-mediated inflammation in B27 TG rats, while E. coli lacks these epitopes.  We have created a B. vulgatus DNA library in the positive selector pEcoR251 and expressed it in E. coli.  We will use the library to identify the dominant B. vulgatus genes that could be responsible for induction of cell-mediated immune responses in the B27 TG rats.  Initial western blot experiments, using colonic IgG from B27 TG rats monoassociated with B. vulgatus, show two distinct bands in the whole cell lysate B. vulgatus control.  We are screening the library in vitro for immunodominant epitopes primarily by colonic IgG, and secondarily with CD4+ MLN T-lymphocytes, both from B27 TG rats monoassociated with B. vulgatus.  Gnotobiotic B27 TG rats will be monoassociated with positive clones to test their ability to induce experimental colitis. We will identify the epitopes involved from the positive clones and delete these putative epitopes in the native B. vulgatus via site directed mutagenesis to further test their importance in the B27 TG rat model.  Gnotobiotic B27 TG rats will also be monoassociated with other Bacteroides spp. to determine which other species could induce colitis in this model.

Changes in plasma lipids and faecal Bifidobacterium spp. in humans after consumption of fermented, non-dairy, oat-based products for 5 weeks

Olof Mårtensson

Ceba Foods AB, Lund, Sweden

Two fermented, non-dairy, oat-based products were investigated for their effect on plasma lipids in 56 healthy humans. A traditional yoghurt culture (V2) was used in the fermentation process of the products. In addition, one product was co-fermented with an exopolysaccharide (EPS)-producing strain, Pediococcus damnosus 2.6. This polysaccharide has a (-glucan structure, which gave a product with both native and microbially derived (-glucans. The other product was co-fermented with the strain, Lactobacillus acidophilus La5, isolated from the human intestine. A fermented, dairy-based product (yoghurt) was used as a control. The study was randomised, double blind with three parallel groups and lasted for eight weeks. During the first three weeks all subjects received the control product (run-in period). The following five weeks one group continued with the control product while the other two groups were given the oat-based products (intervention period, 3-3.5 g native (-glucans/day). A significant (p=0.005) reduction in total cholesterol by 5% was observed in volunteers who had eaten the fermented, ropy, oat-based product compared to the control group. No other significant changes in plasma lipids were found. Changes in total, faecal bacterial count and faecal Bifidobacterium ssp. were also investigated. A significant (p< 0.05) increase of total bacterial count and Bifidobacterium ssp. was observed in faecal samples from volunteers in the group who had eaten the fermented, ropy, oat-based product. This study shows that a fermented, ropy, oat-based product, containing both microbial and native glucans can reduce the cholesterol level and also stimulate the bifidobacteria flora in the gastrointestinal tract.  

Culture negative bacteremia – a new clinical morbid definition

T. Masaoka
Osaka, Medical Center.for Cancer and Cardiovascular Disease

Febrile neutropenia ,suspicious bacteremia or septic inflammatory reactive syndrome are the diagnoses which expressａsimilar morbid situation of culture negative infection. Recently we have reported a new method to detect  phagocytized bacterial DNA in neutrophile leukocytes using several probes by in situ hybridization technics (ISH).① In patients with negative culture of 10 ml blood,at the order of  30millions of S. aureus were detected in the same amount of blood by this method .It was clearly shown that most of bacteria in the blood of bacteremic patients are phagocytized by neutrophile leukocytes,remainig only small number  of bacteria in the plasma detectable by culture.
By the cooperative clinical study of 292 patients with suspicious of bacteremia ,blood culture was positive in 11% and ISH was positive in 42.1%. There were 20 patients (6.9%) culture positive and ISH negative, in all these patients neutrophile leukocytes were less than 100/μl.  We are trying to condense the leukocyte concentration in such patients.
In 111 patients (38.0%)blood culture was negative and ISH positive. We propose to name such condition of patients as culture negative bacteremia. It is naturally not yet clear whether the phagocytized bacteria has any pathological significance .,however,all these patients had fever or other symptoms like bacteremia. The diagnosis of culture negative bacteremia is considered to be helpful to study the patients with somewhat vague  diagnosis of febrile neutropenia .or suspicious of bacteremia.

Composition of infant intestinal flora in relation to protective function against Escherichia coli O157:H7 infection

Y. Momose and K. Itoh

Laboratory of Veterinary Public Health, Graduate School of Agriculture and Life Sciences, The University of Tokyo, Japan

Intestinal flora is known to play a protective role in oral infection. Escherichia coli O157:H7 is one of the major causes of human enteritis. The susceptibility of E. coli O157:H7 infection is higher in infants, children, and the elderly than in healthy adults.
Two groups of baby-flora-associated mice (BFA-3 and BFA-4) were established by inoculation of suspension of feces derived from human infants into germfree mice. The composition of fecal microbiota in these two groups of ex-germfree mice was similar to that of each inoculum. When these mice were orally challenged with E. coli O157:H7, this pathogen was eliminated from the intestine of BFA-3. In contrast, BFA-4 became a carrier of this pathogen.

Using gnotobiotic mice associated with bacteria isolated from BFAs, we found that Enterobacteriaceae was indispensable for the elimination of the pathogen from the intestine of BFA-3. Enterococcus and Bifidobacterium appear to support the protective function of Enterobacteriaceae. The intestinal bacteria isolated from BFA-4 became capable of eliminating the pathogen by replacing the Bifidobacterium isolates with those from BFA-3. The difference on the elimination of E. coli O157:H7 between BFA-3 and BFA-4 may be due to the difference in Bifidobacterium species.

Animal models and studies of probiotics

Elisabeth Norin

Microbiology and Tumor Biology Center, Karolinska Institute, Stockholm, Sweden.

Most animals models used until today in the search for “live microbial feed supplements which beneficially affects the host animal by improving its microbial balance” have been rodents. All animal models are however, with regard to healt promoting effects and risk assessments, of limited value. There is a variability within species, which makes extrapolations from animals to humans hazardous, but all these models can provide some intresting informations which have to be brought together for further evaluations.

Studies performed in well established animal models used in specific areas are of course of value. Moreover, use of gnotobiotic animals, also genetically defined mouse models, should help to predict effects of different probiotics under study. The favour of using gnotobiotic animal models is that there are possibilities for evaluations of well defined functions such as the intestinal cholesterol metabolism. The favour of using gnotobiotic animal models is also that there can be studies performed in different compartments of the intestine, when only one single strain or a known number of species are present. As an example, it has been shown that different microbes influence the cell kinetic in the upper small intestine in different ways, and the question is “protective or harmful”? The role of innate immunity and the immunological response to specific antigens is also possible to evaluate in the defined gnotobiotic animal models, especially in the genetically modified mouse models.

Which are the mechanisms that we need to associate with the probiotics, which functions are associated to different probiotics and do man always respond to a defined probiotic preparation in a similar way.

Effect of condensation lactic acid on the phylaxis of gnotobiotic mice infected with enterohemorrhagic E. coli
Noriaki Nukanobu, Seiki Tazume, Mami Tsukiji*, Mitsugu Hirano**, Kumi Yokoyama, Masahiro Murakami***

Tokai University School of Health Sciences, Isehara, Japan

*Kanagawa Prefectural College of Medical Technology, Yokohama

**Animal Care, Tokyo

***Amato Pharmaceutical Co. Ltd., Kyoto

Five to twelve-week-old BALB/c germfree (GF) mice were used.  Mice were given sterilized condensation lactic acid (CLA) with solid food ad libitum.  Enterohemorrhagic E. coli (EHEC) 0157:H7 (5.6 x 106 colony forming units per mouse) was administered per os using a stomach probe on day 15 after the mice were placed on the CLA.  The effect of CLA on the survival rate and EHEC adhesion to intestinal mucosal surfaces were examined.  Survival rates of EHEC-infected GF mice were:  20% in the absence of CLA, 60% following administration of CLA.  There was no significant difference between the number of adherent bacteria between CLA injected and non-CLA injected mice, ruling out the possibility of CLA functioning as an inhibitor of EHEC adhesion to intestinal surfaces.  On the other hand, verotoxin titers were high in the cecum of non-CLA-injected GF mice, but were lower in CLA-injected mice, suggesting the possible action of CLA as a toxigenicity-blocking agent with regard to EHEC.

DNA and other vaccination strategies: protection of germfree and SPF animals from infectious  and other agents.

LASZLO PESTI

Hungarian Academy of Sciences, H-1141 Budapest, Almos Vezer Park 4, Hungary

Recent studies show that injection of free (naked) DNA given intradermally stimulates broad-based and long-lived immune response to the protein antigen encoded by the gene vaccine. DNA fragments are incorporated into the skin’s antigen presenting cells (e.g. dendritic cells), which produce corresponding antigenic proteins. DNA immunization activates cytotoxic T lymphocytes (and B-cells) that destroy infected cells expressing the antigen. There are options to develop ten or more DNA vaccines, some of them are currently undergoing clinical trials in animals and humans. Technological improvements in germfree maintenance (application of DNA vaccines) and increasing availability of germ free models are necessary (e.g. gf transgenic and knockout animals, gf large animals; pigs for xenotransplantation, etc.) which involves standardization and protection of gf and SPF animals. Different routes of immunization (mucosal, plant-based oral, rectal) will also be discussed. Laboratory and large animal producers (and researchers) report scarcely about the accidental bacterial or virus infections, tumors and parasites occurring in their germfree, SPF or conventional colonies. DNA vaccines may offer good protection against diseases mentioned above.

Prokaryote/Eukaryote interactions and effects of the dietary substrate - a practical example

Henrik Rasmussen, Derek Grant, Tor Inge Tønnessen, Peyman Mirtaheri, Hubert Dirven, Helge Johnsen and Tore Midtvedt.

Amersham Health AS, Oslo, Norway, Rikshospitalet, Oslo, Norway and Karolinska Institute, Stockholm, Sweden.

Practical effects of dietary prokaryote/eukaryote interactions in animal research are often elusive and supplying a “complete diet” is often the solution to an inherently complex issue. Gas-carrier contrast agents (GCAs) is an example from pharmaceutical R&D, where diet is an essential parameter to consider in development studies.

GCAs are free flowing gas microbubbles in clinical use, which acts as ultrasound contrast agents. However, upon a single iv. administration of GCAs, characteristic and severe lesions are observed in a distinct area of the cecum/colon and liver in mice and rats, but not in other species. All GCAs have the same toxic effects in mice, and gas content appears to be essential for the toxicity. By use of a modified fluorescein flowmetry (FF) method, irregular fluorescence of the cecum and liver were observed after GCA dosing in mice. Gas bubbles (50µm were observed to occlude the vasculature of the cecal wall in and around the hypofluorescent areas and were also seen moving with the blood stream in the portal vein. In germfree mice, normal fluorescein distribution and no lesions were observed by FF. 

When maintained on standard rodent diets, luminal and serosal PCO2 levels in the cecum were up to 55±4 kPa and 27±3kPa (mean±SE) in conventional mice, 52±3 kPa and 9±1kPa in rats and 37±2 kPa and 9±0 kPa in guinea pigs. The luminal and serosal PCO2 levels in the colon were 81±19 kPa and 4±1 kPa in dogs with intestinal content and 14±3 kPa and 6±1 kPa in dogs with no/little intestinal content. PCO2 levels of 8-10 kPa were measured in lumen and serosa of germfree mice and mice where the cecal content had been removed by saline flushing. Serosal PCO2 of dogs and mice was significantly lower and higher, respectively, than in all other species. After death, serosal PCO2 of the cecum/colon increased rapidly in rats and mice, slowly in guinea pigs and very slowly in dogs.

These data indicate that gas supersaturation occurs naturally in the cecal wall of mice and possibly also rats, due to the thin cecal wall and insufficient vascular clearance of the CO2 produced by bacterial fermentation of the dietary substrate (primarily dietary fibers). Gas nuclei, such as GCAs, will grow instantly when exposed to conditions of gas supersaturation and will consequently occlude the vessels in the cecal wall and cause gas embolisation of the liver. To confirm these findings, experiments were performed in conventional mice maintained on special diets. When a diet, composed of 73% glucose as the only carbohydrate source, was used, PCO2 in the cecal lumen and serosa was 23±1 and 12±1 kPa, respectively and no lesions occurred after GCA administration. Also, when 0.5% Streptomycin in the drinking water was added to a conventional diet (e.g. 14% dietary fibers, 46% starch), no lesions occurred after GCA dosing. These results may explain why lesions of the cecum occur shortly after administration of GCAs in mice and rats, while GCAs are well tolerated in guinea pigs, dogs and humans.

Contribution of Th1 and Th2 cytokines to pathology in experimental model of mycoplasmal pneumonia

Haruhiko Taguchi, Masayuki Hayakawa*, Hideaki Sekine,* Takako Osaki 

and Shigeru Kamiya

Department of Infectious Diseases and *1st Internal Medicine, 

Kyorin University School of Medicine, Mitaka, Tokyo, Japan

It is well known that Mycoplasm pneumoniae (M.p) is a pathogenic agent responsible for acute respiratory infection. Although several animal models have been developed to examine the pathogenesis of M.p infection, the mechanism of the pneumonia in the animal models is not fully understood. Therefore, we attempted to establish an animal model using germ-free mice for M.p infection. 
Germ-free mice (IQI, 8W, F) were intranasally inoculated with 106 - 107 CFU of M.p (strain M129 and FH) in 30μl of PPLO broth under anesthesia. In the mice treated with either primary infection or reinfection, bacteriological, histopathological and immunological studies were performed. 

M.p colonized equally well at 106 CFU/lung and antibody titre in the mice reinfected with M.p was higher than that in the primarily infected mice. In histopathological observation, the mice reinfected with strain M129 showed pneumonia. The CD4, CD8 and CD25 positive cell ratio of lymphocytes infiltrated in the lung increased in the mice reinfected with strain M129. The lymphocytes produced inflammatory cytokines under the presence of M.p antigen in vitro.
From these results, it was speculated that infection of strain M.p M129 induced activation of Th1 cells in gnotobiotic mice, and caused mycoplasmal pneumonia. We confirmed that the gnotobiotic mouse monoassociated with M.p is a useful animal model to examine the pathogenesis of M.p infection.
Effect of Human Intestinal Flora on the Metabolism of Dietary Isoflavones: a Study with Human Flora-Associated (HFA) Mice
M. Tamura, aK. Hirayama, aK. Itoh, H. Suzuki, K. Shinohara
National Food Research Institute, Tsukuba 305-8642 and aLaboratory of Veterinary Public Health, The University of Tokyo, Japan

Recently, the beneficial effects of dietary isoflavones have been reported. Although it has been suggested that there are inter-individual differences in the metabolism of isoflavones, the metabolism of the isoflavones by human intestinal flora in vivo has not been well established. The purpose of the present study was to investigate the role of the human intestinal flora on the plasma and cecal concentration of isoflavones in vivo by exploiting the mice harboring human intestinal flora, human flora-associated (HFA) mice.

MATERIALS AND METHODS: Germfree (GF) and HFA BALB/c mice were maintained in The University of Tokyo. All animals were fed the commercial non-purified diet and kept under controlled conditions. Diet for the HFA and GF mice was then replaced with the purified diet. After 1 week, the mice were administered daidzein and genistein dissolved in DMSO orally once a day for 4 days. Control groups were administered solvent only. The animals were then sacrificed and the feces, blood and cecal contents were collected. Fecal samples were used for the determination of the composition of the flora. Plasma and cecal concentrations of isoflavones were analyzed by HPLC.

RESULTS AND DISCUSSION: Isoflavones were detected at high concentrations in the plasma and cecal contents of the HFA and GF mice administered isoflavones but their concentrations were low in those of control mice. The total amounts of daidzein and genistein in the cecum were significantly higher in GF mice than in HFA mice, while plasma and cecal concentrations of these isoflavones were comparable. Equol, which has stronger estrogenic effect than daidzein, its parent chemical, was detected only in the plasma and cecal contents of HFA mice administered isoflavones and not in those of GF mice. Isoflavone administration decreased the number of Bacteroidaceae in the feces of the HFA mice and significantly increased fecal clostridia. These results indicate that the human intestinal flora has an effect on the plasma isoflavones and isoflavones in the digestive tract. Equol was produced by the metabolism of the intestinal flora. The present study suggests that the human intestinal flora play a role in the effects of dietary isoflavones on the host.

Effects of Soyoligosaccharides on Plasma and Cecal Isoflavones, and Cecal Bacterial Enzyme Activity in Adult Mice

Motoi Tamuraa,*, Kazuhiro Hirayamab, Kikuji Itohb
aNational Food Research Institute, Tsukuba, and bLaboratory of Veterinary Public Health, Graduate School of Agricultural and Life Sciences, The University of Tokyo, Japan 

Recently, much attention has been focused on the isoflavones present in soybeans as glycosides because of their possible ability to prevent cancer and other chronic diseases. Genistein and daidzein are aglycons of genistin and daidzin, components of soy food products, and equol is a metabolite of daidzein produced by intestinal microflora. The present study was undertaken to investigate the effects of soyoligosaccharides on the plasma and cecal isoflavones and cecal bacterial enzyme activity.

MATERIALS AND METHODS:  Male mice of the Crj: CD-1 (ICR) strain (five weeks old) were fed an AIN 76 diet ad libitum for 7 days. They were randomly divided into two groups of six animals, and the AIN 76 diet was replaced with either the soyoligosaccharides-based or the cellulose-based diet supplemented with isoflavone mixture including daidzein and genistein of the high content for 10 days. At the end of the feeding of the diets, mice were sacrificed and blood and cecal contents were collected. Plasma and cecal isoflavones were analyzed by HPLC. Cecal bacterial enzyme activities were also measured.

RESULTS AND DISCUSSION:  Plasma genistein concentration was significantly higher in the soyoligosaccharides-isoflavone diet group than in the cellulose-isoflavone diet group. No significant difference was observed in plasma daidzein and equol concentrations between the two dietary groups. Cecal daidzein and genistein were significantly greater in the soyoligosaccharides-isoflavone diet group than in the cellulose-isoflavone diet group. No significant difference was observed in cecal equol between the two dietary groups. Both cecal β-glucosidase and β-glucuronidase activities were significantly higher in the soyoligosaccharides-isoflavone diet group than in the cellulose-isoflavone diet group. The present study indicates that soyoligosaccharides has an impact on the metabolic activity of intestinal microflora and suggests that the change of the floral metabolism has an influence on the effect of dietary isoflavones on the host.
Interaction between food components, intestinal microbiota and intestinal mucosa as a function of intestinal health

Koen Venema* and Han van de Sandt

TNO Nutrition and Food Research, The Netherlands

The large intestine contains numerous microorganisms.  It is estimated that there are more than 1000 different species present in the large intestine.  However, only ~10 percent of these can be cultured in vitro as pure cultures, although by using state-of-the-art molecular techniques, the complex ecology in the large intestine is becoming slowly more clear.  The microorganisms present display a complex interaction with one another, the host and components of the diet reaching the large intestine.  These mutual interactions dictate the production of, health-promoting and toxic, microbial metabolites, influencing the intestinal health status and the occurrence of various intestinal diseases (such as colon cancer and IBD).

As part of a 3 year project entitled “Interaction between food components, intestinal microbiota and intestinal mucosa as a function of intestinal health”, at TNO various in vitro techniques and ex vivo systems are developed and integrated to investigate the effect of various food components on the large intestinal health status.  Our results show that certain food components are able to increase health-promoting metabolites and at the same time decrease toxic metabolite production.  Microorganisms responsible for fermentation of these food components can be indicated using molecular tools.  Using a Metabolomics approach virtually all metabolites that are being produced by a given microbiota are measured.  With pattern-recognition, correlations between different metabolomes and sickness and health are established.  Functional food components are screened for their ability to influence the activity of the microbiota and steer the activity towards intestinal health.

Tools used in this project are a combination of different in vitro methods/systems, that together should give indications about the mechanism of action of the tested functional food components.  The tools used are the TNO in vitro model of the large intestine, cell culture, genotoxicity assays, etc.  Metabolites are measured using LC-MS(MS), GC-MS(MS) and NMR.

This poster will give an overview of the results obtained in the first year of the project.

The effect of inulin on an infection of the human colonic microbiota by Clostridium difficile
Koen Venema, Marleen van Nuenen, and Diederick Meyer

TNO Nutrition and Food Research, The Netherlands

To further substantiate the health benefits of inulin we investigated the potential of inulin to counteract the deleterious effects of a Clostridium difficile infection in the human colonic microbiota.  To that end, the influence of inulin on the composition and metabolic activity of colonic microbiota with or without infection by C. difficile was investigated in an in vitro model of the large intestine.  The system used was a dynamic, computer-controlled model (TIM-2) that simulates the conditions of the large intestine such as body temperature, peristaltic mixing, and absorption of water and fermentation products.  Physiological concentrations of microorganisms are maintained in this model.

The addition of inulins (various degrees of polymerization; DP) stimulated the production of the short-chain fatty acids (SCFA; acetate, propionate and butyrate) and lactate, while the formation of protein metabolites was suppressed.  The composition of the normal microbiota was not affected by the addition of inulin under these conditions.

The C. difficile infection caused a stimulation of the production of the protein fermentative metabolites ammonia, iso-SCFA and of the phenolic compounds indole, phenol and p-cresol.  This stimulatory effect of C. difficile could be nullified almost completely by the addition of inulins.  Again no gross changes in the composition of the microbiota were found.

These results clearly indicate the prebiotic activity of inulin:  these food ingredients can shift the metabolic activity of the human colonic microbiota (even without changing the composition) into a direction that results in production of less toxic metabolites, both under normal conditions and under conditions with a disturbed microbiota.

The consequences for the health food applications of inulin will be discussed; more specifically for food aimed at improving gastro-intestinal health.

The effect of lactulose on the activity of the microbiota and short chain fatty acid production in the large intestine; comparison of in vivo and in vitro experiments

Koen Venema, Marleen van Neunen, Ellen van den Heuvel, Wietske Pool, and Jos van der Vosssen

TNO Nutrition and Food Research, The Netherlands

To compare the in vivo effect of lactulose with the effect in a dynamic, computer-controlled in vitro model of the proximal large intestine (TIM-2), faecal samples from 10 human volunteers collected before (non-adapted) and after one week of treatment (10 g/day) with lactulose (lactulose-adapted) were investigated.  Parameters were compared immediately in the faecal samples, and after incubation in the in vitro model of the large intestine.  After an adaptation period of the faecal flora in the proximal colon model, lactulose (10 g/day) was fed to the microbiota during 48 hrs.  Samples taken from the model were investigated for microbiota composition and metabolite production (SCFAs and lactate).

No changes in the faecal parameters pH, dry-weight, or SCFA ratio were observed in vivo.  However, the results show a major change in ratio of SCFAs produced in the in vitro model, with a drastic reduction of butyrate production on lactulose.  This was clear in the non-adapted microbiota by the observed arrest in butyrate production 24 hours after start of lactulose feeding.  However, in the adapted microbiota butyrate production was already low from the start of the experiment.  In fact, only the microbiota of one of the 10 individuals still produced significant amounts of butyrate after lactulose adaptation; the concentration in the other samples was extremely low.  Similarly, in the in vitro model, lactate production of the non-adapted microbiota started after approximately 24 hours, whereas the adapted microbiota immediately produced lactate.

In faecal samples no changes in composition of the microbiota were obvious, except for an increase in Bifidobacterium counts after lactulose feeding.  The in vitro samples, using classical plating techniques, showed an increase in Lactobacillus and Enterococcus species.  Using DGGE, a clear change in banding pattern was observed, indicating a shift in microbiota composition.  When the major bands that appeared after lactulose feeding in the in vitro model, were excised and sequenced, the sequences showed homology to Lactobacillus and Enterococcus species.  This is in agreement with the classical plating technique as well as with the observed increase in lactate production.

We conclude that the in vitro model for the proximal colon (TIM-2) reflects much better the fermentation of lactulose, in both metabolite production and changes in microbiota composition, then do faecal samples from an in vivo experiment.  Sampling at ‘the site where it all happens’ (the proximal colon) is difficult and inconvenient in vivo.  Furthermore, during the approximately 24 hours of transport of the chyme from the proximal colon to the anus, any differences present upon feeding of lactulose are leveled out by the uptake of metabolites by the body.  Therefore, the in vitro model is an excellent tool to study mechanistically the bioconversion of functional food components and/or drugs.

Unimpaired in vivo antigen-specific T cell responses to oral antigen in germ-free mice and normal presence of dendritic cells in mucosal sites

Kristen L. Williams1, Jianping He2, Brian L. Kelsall2, R. Balfour Sartor1, and Nancy Van Houten1
1Department of Medicine, University of North Carolina, Chapel Hill, NC, and 2Immune Cell Interaction Unit, Mucosal Immunity Section, Laboratory of Clinical Investigation, National Institutes of Health, Bethesda, MD

Background:  Commensal enteric bacteria stimulate innate immune cells and increase numbers of lamina propria and mesenteric lymph node (MLN) T and B lymphocytes.  However, the degree of influence luminal bacteria have on acquired immune function is not fully understood.  Thus, we investigated the effects of intestinal bacterial colonization on T cell responses to oral and systemic antigen.  Methods:  CFSE-labeled, OVA-TCR Tg lymphocytes were injected into germfree (GF) or control SPF BALB/C mice.  Mice were fed 100 mg OVA or immunized with OVA peptide(323-339) in CFA.  In vivo proliferation of cells from draining lymph nodes was assessed 3 days later by flow cytometry.  To detect dendritic cells (DC) in lymphoid tissues, sections of MLN and Peyer’s patches (PP) from untreated GF and SPF mice were stained with anti-CD11c.  DC were isolated by density centrifugation and expression of CD11c, CD86, and MHCII was measured by flow cytometry.  In addition, splenic DC from GF or SPF mice were tested for their ability to present OVA to Tg T cells.  Results:  Based on loss of CFSE fluorescence, a similar proportion of cells from the draining axillary and inguinal LN proliferated in vivo in immunized GF and SPF mice.  Cell proliferation was also similar in the MLN of GF or SPF mice fed OVA.  We also examined DC in GF mice.  CD11c+ expression was evident in interfollicular areas of MLN and PP from GF and SPF mice.  CD11c+ DC from SPF and GF mice expressed similar levels of CD86 and MHCII by FACS analysis.  In vitro T cell proliferation induced by OVA-loaded DC was similar in DC from GF and SPF mice.  Conclusions:  Although bacterial products have been shown to be immunostimulatory, this is not reflected in the overall presence or differentiation state of lymphoid or dendritic cell compartments nor their function.

Molecular Cloning and Characterization of Porcine Innate Immunoreceptor Complexes in Natural Killer Cells and Phagocytes

Daesong Yim and Yoon Berm Kim

Department of Microbiology and Immunology, Finch University of Health Sciences/

The Chicago Medical School, North Chicago, IL  60064, USA

The gnotobiotic miniature swine model has been of great potential for immunological research, such as the ontogeny of the adaptive and innate immune system.  Natural killer (NK) cells play an important role in innate immunity including cytokine production, tumor cell killing, control of infectious diseases, pregnancy, and organ transplantations.  These functions are mediated by many immunoreceptors on NK cells.  Our recent studies present molecular cloning and characterization of porcine immunoreceptor complexes MDL-1/DAP12 and NKG2D/DAP10.  These receptors are involved in cell activation of the innate immune system.  Porcine DAP12 and DAP10 genes were cloned from PBL cDNA library.  DAP12 contains an Immunoreceptor Tyrosine-Based Activation Motif (ITAM) and DAP10 contains a PI-3 kinase binding site.  Porcine DAP12 and DAP10 genes are located on chromosome 6q21.  They are genetically linked in opposite transcriptional orientation.  In Northern blot analysis, DAP12 and DAP10 are predominantly expressed in lympho-hematopoietic cells.  Myeloid DAP12-associated lectin-1 (MDL-1) is a type II membrane protein that is associated with DAP12.  Two isoforms of porcine MDL-1 cDNA were cloned from pulmonary alveolar macrophages.  The long form had 185 amino acids and 71% sequence identity with human MDL-1.  MDL-1 transcripts were detected mainly in macrophages and monocytes.  MDL-1 is expressed on the cell surface associated with DAP12.  NKG2D is a C-type lectin family receptor that associates with DAP10.  Porcine NKG2D was cloned by RT-PCR.  Porcine NKG2D cDNA has an open reading frame of 642 bp.  Its expected polypeptide sequence is 214 amino acids.  Porcine NKG2D has 66% sequence identity with human NKG2D.  Porcine NKG2D requires DAP10 for cell surface expression.  In addition, porcine CD69 was cloned.  Porcine CD69 cDNA contains a 600 bp open reading frame and CD69 has 67% sequence identity with human CD69.  CD69 mRNA was detected in activated PBL, NK cells, macrophages and granulocytes, but not in resting cells.  Thus CD69 can be used as an activation marker in porcine immune cells.  NKG2D and CD69 genes are located on chromosomes 5q25, indicating that chromosome 5q25 contains pig NK receptor gene complex.  Further studies on porcine immunoreceptor complexes of the innate immune system may prove useful for the development of xenotransplantation and xenoimmunotherapy.

Effect of bovine lactoferrin on the survival of gnotobiotic mice infected with enterohemorrhagic E. coli
Kumi Yokoyama, Seiki Tazume, Mami Tsukiji*, Fumi Ishizaka*, Noriaki Nukanobu, Mitsugu Hirano**, Satoru Numajiri**

Tokai University School of health Scinces, Isehara

*Kanagawa Prefectural College of Medical Technology, Yokohama

**Animal Care, Tokyo

In 1996, there were several large outbreaks of enterohemorrhagic E. coli (EHEC) 0157:H7 in Japan.  More than 9,000 people were infected and 11 of these infections were fatal.  Verotoxins produced by EHEC were responsible for the deaths due primary to hemolytic uremic syndrome.  On the other hand, lactoferrin (LF) is an iron-binding glycoprotein that is present in most biological fluids of mammals, including milk, saliva, and tears.  LF has been demonstrated to inhibit the growth of E. coli and certain other microorganisms in vitro.  The aim of the present study was to examine the effect of bovine LF (BLF) on the pathogenicity of EHEC in germfree (GF) mice.

Young adult GF male and female BALB/c mice were used.  Mice were given sterilized BLF in tap water ad libitum.  EHEC (8.0 x 105 cfu/mouse) was administered per os using a stomach probe on day 7 after the mice were placed on the BLF solution.  The effect of BLF on survival rate and EHEC adhesion to intestinal mucosal surfaces were examined in the EHEC-infected mice.  Surival rate of EHEC-infected GF mice were:  27% in the absence of BLF, 73% administration of BLF.  There was significant difference between the number of adherent bacteria in BLF injected and non-BLF infected GF mice.  From this result, BLF appears to function as inhibitors of EHEC adhesion to intestinal mucosal surfaces, suggesting the possible action of BLF as an intestinal tract adherence-blocking agent with regards to EHEC.
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