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OCCURRENCE OF BACTEROIDES FRAGILIS GROUP BACTERIA IN THE GASTROINTESTINAL TRACT OF POULTRY CHICKENS. 

Garcia GD,1 Marques JL,1 Martins NRS,2 Nicoli JR,1 Carvalho MAR1 and Farias LM.1  

1Departamento de Microbiologia, ICB and 2Departamento de Tecnologia e Inspecção de Produtos de Origem Animal, Escola Veterinária, UFMG, Belo Horizonte, MG, Brazil.

Bacteroides fragilis group constitutes a dominant part of the amphibiontic resident microbiota of the gastrointestinal tract of human beings and animals. The species of the group are frequently isolated from clinical specimens. Literature data are lacking, however, regarding the occurrence and distribution of these microorganisms in many animals, including birds of great economic interest, such as a poultry bird, which is object of this study. The aim of this study was to evaluate the presence of B. fragilis bacteria along GIT of poultry chickens. Chickens (35) of the COBB lineage, 45 day old were used. Fecal specimens were obtained by rectal stimulus. The animals were sacrificed by displacement cervical and opened under aseptic conditions for collection from muscular stomach (gizzard), medium area of the jejunum and cecum. Serial dilutions were proceeded in pre-reduced supplemented saline and aliquots of 0.1ml of the dilutions 10-3 to 10-6 inoculated on a selective agar Bacteroides-Bile-Esculina (BBE) medium and incubated in an anaerobic chamber, for 48 h. Conventional biochemical-physiological identification were performed based on morpho-colonial and morpho-tinctorial characteristics, catalase, indole and H2S production, esculin hydrolysis and fermentation of up to eight carbohydrates (sucrose, trehalose, arabinose, xylose, xylan, salicine, rhamnose, cellobiose). Microbial growth could be observed in cultures from 2 out of the 4 evaluated sites (cecum and feces). Representative isolates were obtained from cecum specimens of all the animals and from seventeen out of fifty-five fecal ones. Strains of B. fragilis group (264) were recovered, including representatives of each of the ten species of the genera. The most frequently recovered species were B. fragile (33,7%) and B. distasonis/B. merdae (31,4%), being the first more frequent in the cecum and second from the feces. The species B. thetaiotaomicron, B. ovatus, B. uniformis, B. vulgatus and B. eggerthii represented the smallest proportion (below 4%), differently of the observed in the human indigenous microbiota. The absence of growth of the species of this bacterial group in the muscular stomach and jejunum could be explained, among other factors, by the low pH in those sites due to the action of the secretion of the glandular stomach (pH above 2.0). The variation in the recovering of these species between cecum and feces seems to reflect ecological differences and microbial abilities, that deserve to be appraised better, as Eh, pH and metabolites liberated in the middle, as nutrients and antagonistic substances.

INFLUENCE OF AGE, PROTEIN DEFICIENCY AND NORMAL MICROBIOTA ON SOME ANATOMICAL AND HISTOLOGICAL CHARACTERISTICS OF GERMFREE AND CONVENTIONAL MICE

Lincoln MBA,1 Nogueira AMMF,1 Vieira LQ,2 Alvarez-Leite J2 and Nicoli JR.3

1Departamento de Anatomia Patologica, Faculdade de Medicina, 2Departamento de Bioquímica-Imunologia and 3Departamento de Microbiologia, ICB, UFMG, Belo Horizonte, MG, Brazil.

In the germfree (GF) status, the modifications of the functions and gastrointestinal structures are the results of the lack of microbial stimulation. The qualitative and quantitative requirements of proteins are smaller in the GF animals. In the low protein malnutrition happens a widespread hypotrophia of the gastrointestinal tract. The aging modifies the dietary choice and the protein content. The course of the digestion of proteins in the conventional (CV) and GF animals is different when the dietary residues and composed nitrogen are metabolized by the intestinal microbiota, producing ammonia, used back to synthetize urea by liver. It is well established that the pattern of N excretion is modified by the microbiota. However, to what extent the metabolic products entering in the N metabolism of the host varies with the status and the low protein diet still is not defined. In this study, the influence of the protein deficiency, of the age and of the microbiota on histological and anatomical parameters and on the urea levels in the cecum of mice were determined. Germfree and CV mice, 14 and 20 weeks old, of both sexes, were submitted to a normal or a hypoproteic diet. Histological examinations and morphometric determinations of the intestines as well as enzymatic determination of urea in the cecum were performed. Relative weight of gastrointestinal organs and intestine length were also determined.  The presence of the microbiota in association to the protein contents in the diets influence the weight and length of intestines and the thickness of the mucosal membrane whereas the age affects the mucosal membrane in all portions of the digestive tract. As expected, in all studied groups and for the GF status, the cecum weight was higher and the mucosal membrane thinner. The urea levels in the cecum of GF mice showed a tendency to be higher when compared to the CV animals.

INFLUENCE OF ORAL TREATMENT WITH Bb12 AND Bb 46 ON SALMONELLA TYPHIMURIUM TRANSLOCATION AND CLEARANCE OF ESCHERICHIA COLI IN GNOTOBIOTIC AND CONVENTIONAL MICE

Silva AM,1 Barbosa FHF,1 Duarte R,1 Vieira LQ2 and Nicoli JR.1
1Departamento de Microbiologia, 2Departamento de Bioquímica-Imunologia, ICB, UFMG, Belo Horizonte, MG, Brazil.

Bifidobacterium spp. belongs to a group of bacteria used as functional foods which are, more and more frequently, being promoted with health claims based on the potential probiotic characteristics and on their capacity of modulating the host immune system. However, it remains uncertain which particular cell types are primarily influenced by the probiotic. In this study, we tested the hypothesis the basal gastrointestinal immune status in mice is affected by orally administered Bifidobacterium (Bb12 and Bb46).  We investigated the effect of association with Bifidobacterium (Bb12 and Bb46) on the outcome of infection with Salmonella Typhimurium.  21 day old Swiss/NIH germfree and conventional mice were used in this study. Bifidobacterium Bb12 and Bb46 was isolated from a lyophilized commercial preparation (Christian Hansen Laboratory, Denmark). A single dose of Bifidobacterium was administered orally to germfree mice 10 days before the challenge with S. Typhimurium (102 cfu). Conventional animals were treated with daily doses of the probiotic preparation.  Control animals were treated with sterile nonfat reconstituted powder milk according to the same schedule. We found that Bifidobacterium Bb12 translocated to the mesenteric lymph nodes of all germfree monoassotiated mice while Bifidobacterium Bb46 was found in the only 2 out of 5 monoassotiated mice. Bb12 did not prevent translocation of Salmonella in either gnotobiotic or conventional mice, except 9 days after infection, when treated mice showed lower levels of Salmonella in the mesenteric lymph nodes than non-treated controls.  In contrast, Bb46 prevented translocation in the early time points in gnotobiotic mice and did nor affect conventional mice.  Both Bifidobacterium strains showed a tendency to increase clearance of E. coli from the circulation of monoasssociated  mice.  Further, a tendency towards increased clearance was found when conventional mice were treated with both strains and challenged with Salmonella.   We conclude that Bb12 would be better candidate as a probiotic given the translocation to the mesenteric lymph nodes (hence exposure to the immune system) and the relative, though tarded, protection against translocation of Salmonella.
EFFECT OF  Lactobacillus animalis AGAINST THE EXPERIMENTAL INFECTION OF GNOTOBIOTIC MICE WITH Salmonella TYPHIMURIUM.

Nardi RD,1 Cardinali LCC,1 Cara DC2 and Nicoli, JR.1

1Departamento de Microbiologia e 2Departamento de Patologia Geral, ICB, UFMG, Belo Horizonte, Brazil

Antimicrobial compounds from lactic acid bacteria are of great interest for the food industry and the research and development of probiotics because they theorically may inhibit the growth of undesirable microorganisms in food or in the gastrointestinal ecosystem. In mice and rats, lactobacilli colonize all the portions of the gastrointestinal tract. In a previous study, a Lactobacillus animalis isolated from the rat fecal microbiota showed a wide antagonistic activity against Gram positive and Gram negative bacteria, facultative as well as strict anaerobic (Nardi et al., 1999). This inhibitory activity was apparently due to a heat resistant diffusible compound with a molecular weight between 2 and 6 kDa. In the present study, this bacteria was tested in monoassociation during experimental infection of gnotobiotic mice with Salmonella Typhimurium. Germfree 21 days old NIH mice were used in this study. The animals were housed in flexible plastic isolators. Experiments with gnotobiotic mice were carried out in microsisolators. Germfree NIH mice received a single 0.1 ml dose containing about 2 x 109 cfu L. animalis. The gnotobiotic group was challenged orally with 3.9 x 103 cfu of S. Typhimurium 10 days after the beginning of the treatment. Control group was treated with sterile saline instead of Lactobacillus. Before the bacterial challenge, an ex vivo assay was performed to detect the production of an antagonistic diffusible substance in the feces of monoxenic mice. For this assay, freshly collected feces were put into a Petri dish containing Man, Rogosa and Sharp (MRS) agar medium and incubated for 48 hours at 40C. Then, the plate was spread with a 10-2 dilution from a 24-hours Escherichia coli, Shigella sonnei or S. Typhimurium culture and incubated for 24 hours at 37oC when inhibitory halos were detected around the feces if an antagonistic compound has been produced. After the challenge, cumulative mortality was recorded all along the experiment. For bacterial counts, freshly collected feces were diluted 100-fold in sterile PBS and homogenized by hand. Serial 10—fold dilutions were made and 0.1 ml amounts were plated onto MacConkey agar and MRS agar media for Salmonella and Lactobacillus enumerations, respectively. Portions of the small intestine, spleen and liver were processed for histopathological examination after hematoxylin-eosin staining. Before the pathogenic challenge, the ex vivo assays showed large inhibitory halo for the growth of E. coli (3.62 ± 0.35 cm) and S. sonnei (3.65 ± 0.34 cm) and smaller for S. typhimurium (0.32 ± 0.09 cm) around the feces of Lactobacillus-associated mice. After the pathogenic challenge, all the animals of both groups died but the mean survival time of the experimental group (7.89 ± 3.82 days) was higher (P < 0.05) than for the control mice (4.44 ± 0.73 days). In experimental gnotobiotic mice harbouring L. animalis, the pathogenic bacteria became established at levels fluctuating between 109 to 1010 cfu/g of feces which were equivalent to those observed in gnotobiotic control animals harbouring the pathogenic bacteria alone. Curiously, the histopathological examination showed much severe lesions in the experimental mice when compared with control animals.

Supported by CAPES, CNPq and FAPEMIG


ANTIMICROBIAL EFFECT OF ELECTROLYZED ACIDIC WATER

Ishizaka F,1 Tazume S,2 Tsukiji M1, Nukanobu N2 and Nagase K2.
1Kanagawa Prefectural College of Medical Technology, Yokohama and 2Tokai University School of Health Sciences, Isehara, Japan.

Nosocomial infections in various medical facilities has become a serious issue, and both type and amount of disinfectant in use is on the rise, for handwashing and disinfection of instruments, equipment, and facilities. Under these circumstances, electrolyzed acidic water obtained through electrolysis of tap water to which a small amount of electrolytic additive has been added is drawing attention as a potentially valid disinfectant. Electrolyzed acidic water in normal use has a pH of less than 2.5, which has the drawback of promoting rusting in the disinfected material. Therefore, we tested the antimicrobial effect of electrolyzed acidic water to which polysaccharides were added as an anti-rust preservative on various microorganisms. Polysaccharides were added as a preservative (0.2%) to electrolyzed acidic water (pH 3.5, chlorine concentration 50 ppm) for use in this study. Microorganisms tested were standardized strains of S. aureus, E. coli, K. pneumoniae, P. vulgaris, S. enteritidis, B. subtilis, C. albicans, and the clinical isolates, P. aeruginosa, EHEC O-157, and MRSA. Strains were cultured in HI agar or Sabouraud agar (C. albicans), and adjusted to 108 cfu/ml in sterile PBS. This suspension was mixed with the test liquid 1ml:9ml, and viable counts were enumerated in 0.1ml of this mixture at fixed intervals. The test liquid lowered cell counts to below detection limits within 30 sec with the exception of B. subtilis. Bacillus subtilis counts also declined with time, to below detection limits in 10 minutes. The preservative-added acidic electrolyzed water used in this study exhibited excellent disinfectant properties, and high expectations are held for its use within plastic isolators and other areas.


THE STIMULATORY EFFECT OF PROBIOTICS ON THE MONONUCLEAR PHAGOCYTE SYSTEM (MPS) IN GNOTOBIOTIC MICE  

Moura LN,1 Comunian LB,1 Pimentel EF,1 Nicoli JR,1 Vieira EC2 and Podoprigora GI.2

1Departamento de Microbiologia and 2Departamento de Bioquímica-Imunologia, ICB, UFMG, Belo Horizonte, MG, Brazil.

A stimulatory influence of probiotics on the host immune response is of prospective interest. The activity of MPS in germ free and probiotic-associated gnotobiotic mice has been compared. The probiotics under investigation were as follow: Escherichia coli – (SymbioFlor 2 - Herbon, Germany), Enterococcus faecalis (SymbioFlor 1 - Herborn, Germany) and Bifidobacterium bifidum & Escherichia coli  (BIFICOL - IEM, Moscow, Russia). Activity of the host MPS was measured by the clearance of i/v injected E. coli B41 after 7 days of gnotobiotic monoassociation. A higher clearance data in gnotobiotic association with E. coli - SymbioFlor 2 was observed when compared with the mice diassociated with B. bifidum & E. coli - BIFICOL and control germ free group. The clearance in B. bifidum & E. coli - BIFICOL associated gnotobiotic mice was more effective than in E. faecalis - SymbioFlor 1 monoassociated group which did not differ substantially from control group. The results obtained indicate that the animals treated with the probiotic E. coli - SymbioFlor 2 have the most effective clearance of E. coli B41 in comparison with all other studied experimental and control groups. Experiments studying the influence of these probiotics on the clearance of other enteropathogenic bacteria (i.e. Salmonella typhimurium) are in course. 

Supported by CNPq and FAPEMIG.

Effect of Lactobacillus acidophilus NCFM on anemia recovery in rats: a preliminary study.

Ybarra LM., Santos FL, Ramírez-Cárdenas L, Costa NMB, Sant’Ana LFR, Nobre LN, Pires ISC, Rosado EL and Ferreira ACR.
Departamento de Nutrição e Saúde/ Departamento de Tecnologia de Alimentos, UFV, Viçosa, MG, Brazil.

The increased use of minerals in food fortification leads us to discuss alternative ways to increase their absorption without increasing ingestion. probiotics such as Lactobacillus acidophilus NCFM could be an alternative choice, together with other benefits also conferred to this microorganism. the aim of this study was to verify the influence of this microorganism on iron absorption in a rice and bean based diet. Iron bioavailability was determined by depletion and repletion method (AOAC, 1984). Wealing male rats were fed an AIN-93G based diet without iron for 14 days. then, they were placed on a repletion diet with 12 mg iron/kg diet for another 14 days period. No difference was observed in hemoglobin gain between diets containing ferrous sulfate or rice and bean plus probiotic as source of iron (P>0,05). However, probiotics showed a trend in improving hemoglobin gain of the anemic rats. further studies using different sources and levels of iron are necessary to confirm the benefit of probiotics on mineral absorption.


CONFERENCES AND ORAL PRESENTATIONS

GERMFREE MICE AS A MODEL FOR THE STUDY OF ROOT CANAL INFECTION. 

Ribeiro-Sobrinho AP,1 Maltos AM,1 Vieira EC,2 Nicoli JR3 and Vieira LQ.2*

1Departamento de Odontologia Restauradora, Faculdade de Odontologia; 2Departamento Bioquímica e Imunologia and 3Departamento de Microbiologia, ICB, UFMG, Belo Horizonte, MG, Brazil.

Pulpal and perirradicular pathologies are frequently the result of the direct or indirect involvement of the microorganisms present in the oral cavity. The purpose of the endodontic treatment is to eliminate a possible infection present in the root canal system or to prevent its future infection or reinfection, since microorganisms play an important role in the etiopathogeny of pulpo-periapical changes. For many years, several animal models in dental disease research have been used. Rats, hamsters, dogs, and nonhuman primates are the most frequently animals chosen for this purpose, while mice are rarely used, maybe due to their small size. In 1993, we developed an endodontic animal model that could be useful for the determination of the interrelationships between the ecological components of the root canal.The passage of viable indegenous bacteria from a given site to the regional lymph nodes, defined by Berg as bacterial translocation and, to improve the knowledge about  the host immune defenses involved in the etiopathogeny of the perirradicular pathologies. 

BACTERIAL POPULATION LEVELS AND COLONIZATION RESISTANCE FUNCTION IN THE DIGESTIVE TRACT OF GNOTOBIOTIC MICE ASSOCIATED WITH SIMPLIFIED HUMAN AND RODENT MICROBIOTA

Gomes DA,1 Duarte R,1 Vieira LQ JR2 and Nicoli JR.1*
1Departamento de Microbiologia and 2Departamento de Bioquímica e Imunologia, ICB, UFMG, Belo Horizonte, MG, Brazil.

The development of a model with a controlled murine or human intestinal microbiota, simplified and totally known, that can serve for biological research is today of  importance. In the present study  germ-free mice were associated with five bacteria isolated from rodent feces: Escherichia coli, Enterococcus durans, Lactobacillus murinus, Bacteroides caccae and Fusobacterium necrophorum (GNM). Other germ-free mice were associated with seven bacteria from human stools: E. coli, Enterococcus faecalis, Bifidobacterium longum, Bacteroides vulgatus, F. necrophorum, Peptostreptoccus sp. and Eubacterium lentum (GNH). In these pentaxenic and heptaxenic animals we analysed the following microbiological parameters: colonization kinetics, bacterial population levels in various portions of the gastrointestinal tract, colonization resistance against Shigella flexneri and Vibrio cholerae and determination of the presence of antagonistic substance (ex vivo test). The last two parameters were compared with those obtained in germ-free (GF) animals. After ten days of association, facultative and strict anaerobic bacteria from murine and human origins reached populational levels and patterns similar to those observed in the original hosts for the various portions of the gastrointestinal tract. Among the strict anaerobic bacteria only B. longum and E. lentum were not found according to the microbiological methods used. Both GNM and GNH models showed a very potent function of colonization resistance against S. flexneri and V. cholerae. The ex vivo assay showed the production of antagonistic substance(s) against enteropathogenic bacteria in GNM and GNH models but only on MRS and TCBS agar media. These results suggest a possible use of these animal models for biomedical research, particularly for microbial ecology. 

Supported by CNPq and FAPEMIG.


USE  OF  DRY  HEAT  FOR  STERILIZING  GNOTOBIOTIC  ISOLATOR  SUPPLIES

Orcutt RP*.

Taconic, Germantown, USA.

Steam has long been the method of choice for sterilizing supplies for gnotobiotic animals. However, the steam autoclave, and preferably one with high vacuum capability, has represented the greatest expense when establishing a gnotobiotic facility.  Dry heat, however, is being rediscovered in many industries today as an inexpensive, alternative method of sterilization which is even more penetrating than steam under pressure. The one historical drawback of dry heat has been the longer contact times required to attain sterilization. However, by increasing the velocity of the dry heat, contact times have been dramatically reduced. There is even a dry heat sterilizer for dental equipment that sterilizes in just 6 minutes. At a commercial facility housing over 400 gnotobiotic isolators, many of which routinely supply gnotobiotes for aseptic transport into barrier facilities via sterile “transit disks”, as well as into other isolators for embryo transfer projects using sterile, filter topped cages, a pilot dry heat sterilizer was developed as an alternative to steam sterilization. A steel “container” measuring 6ft X 4.6ft X 3.5ft (o.d.) and covered with an insulating “skin”, was connected to a dry heater box capable of supplying up to 300oF heat at 2,000 cfm. Dry heat at 286oF, traveling at 71 mph, entered the bottom of the container through an eight inch diameter hose into a plenum below a wire mesh shelf. The air traveled up through the container at 78 feet per minute and exited at the top through an eight inch diameter hose where it was fed back to the source heater box.    The worse case scenario occurred when boxes nested 7 high were needed to be sterilized for barrier facilities. The middle cage had an air pocket with two air pockets above it and three air pockets below it. This required the longest cycle, namely 3.5 hours, in order to kill biological indicators with a million spores of Bacillus subtilis on each, as mandated by the FDA. The cost of electricity for this cycle @ $0.13/kilowatt hour was $9.80. The cost of the heater box was $6,100, while the container with insulating skin was $9,500. It is anticipated that a more convenient “tunnel” dry heat sterilizer, which can accommodate two containers, will cost approximately $50,000, as opposed to the $300,000 cost of a “walk-in” steam autoclave (plus the cost of a steam generator).
ALTERATIONS IN HEPATIC AND INTESTINAL LYMPHOID TISSUES AND IN IMMUNOGLOBLIN LEVELS AND REPERTOIRE OF GERM-FREE MICE
Mucida DS,1 Menezes JS,1 Vieira LQ,2 Vaz NM2 and Faria AMC.2*

1Departamento de Imunologia, ICB, USP, São Paulo, SP and 2Departamento de Bioquímica e Imunologia, ICB, UFMG, Belo Horizonte, MG, Brazil.  

Mucosal surfaces are a major site of natural contact with foreign proteins. Antigens absorbed in the intestine are drained by mesenteric circulation and portal vein stright to the liver where they encounter a large population of antigen presenting cells and lymphocytes. The repertoire of lymphocytes present in the liver differ dramatically from blood and other organs, with higher amounts of extrathymically-derived lymphocytes (NK1.1 (( T cells and (( T cells) as well as thymic CD8+ (( T cells lymphocytes, B lymphocytes and NK cells. One of the most important sources of constant antigenic stimulation for both intestinal and liver lymphoid populations is the normal microbiota.  In this study, we investigate the effect of microbiota stimulation in gut-associated-lymphoid tissue (GALT) formation, in lymphocytes present in the liver, as well as in the levels and repertoire of serum immunoglobulins (Ig). We used conventional (CV) and germ-free (GF) SW55 outbreed mice in all experiments. Germ-free animals displayed a decrease in the total number of hepatic lymphocytes yet they showed an increase in the proportion of T (( lymphocytes and NK cells. We did not observe any alteration in the proportion of (( or (( NK1.1 T lymphocytes. Since these cells have a restricted and canonical repertoire, they are not expected to be influenced by external stimulation. Reduction in hepatic lymphocyte numbers may be explained either by a decline in proliferation of resident lymphocytes or by a deficient recruitment of migrating cells. Indeed, it has been shown that bacterial products, such as LPS, are important for expression of the adhesion molecules ICAM-1 and VCAM-1 involved in homing of leukocytes to different sites. Morphological alterations in the small intestine of GF animals included: a drastic decrease in lamina propria cells and intraepithelial lymphocytes (IELs); an increase in the length and surface of the villi. We also observed a significant reduction in the production of immunoglobulins, namely IgG and IgA, in serum, spleen and bone marrow of GF mice. However, IgM levels were only slightly reduced. Fecal IgA levels were also drastically reduced in GF mice. Moreover, Panama blot assay showed significant changes in the intensity of reactivity of serum IgG from GF mice as compared to serum IgG from CV mice. IgA repertoire analyzes is still in progress. Our results suggest that the microbiota stimulation exert an important influence in the liver lymphocytes, in the anatomy of the gut mucosa, in the levels and repertoire of IgG and IgA. However, maintenance of a normal IgM secretion indicates the presence of a basic immunological activity that is independent of bacterial stimulation. Supported by CNPq, FAPEMIG and CAPES.


ROLE OF TNF-( AND OF THE INTESTINAL MICROBIOTA IN THE REPERFUSION INJURIES AND LETHALITY FOLLOWING ISCHEMIA OF THE SUPERIOR MESENTERIC ARTERY IN MICE.

Souza DG,1 Soares AC,1 Silva VP,1 Nicoli JR2 and Teixeira MM.1*

1Departamento de Bioquímica e Imunologia and 2Departamento de Microbiologia, ICB, UFMG, Belo Horizonte, MG, Brazil.

The reperfusion of an ischemic vascular territory is an important therapeutic measure in an attempt to salvage tissue after acute vascular events. However, reperfusion of an ischemic territory is commonly accompanied by significant neutrophil-dependent local and systemic injury. Thus, there is much interest in the development of novel therapeutic strategies that limit reperfusion injury. Here, we have investigated the role of the intestinal microbiota and of TNF-( in mediating ischemia and reperfusion (I/R) injury in mice. The superior mesenteric artery (SMA) of mice was made ischemic for a period of 60 min followed by varying periods of reperfusion, during which lethality, increase in vascular permeability, neutrophil accumulation, hemorrhage and cytokine levels were assessed. I/R injury of the SMA induced marked local (intestine), remote (lung) and systemic inflammatory changes in mice. These changes were rapid in onset (by 15 min) and accompanied by significant lethality after 60 min. All animals were dead by 120 min. The levels of TNF-( were significantly elevated in tissues and peaked after 30 to 60 after reperfusion. TNF-( was not detected in serum. There were fewer deaths after I/R in p55-deficient animals (animals that lack the TNF receptor I) than in wild-type (WT) controls. Moreover, deaths occurred at a much later time after reperfusion than in WT mice. Germ-free animals did not die after I/R of the SMA. Overall, these data suggest an important role for TNF-( in driving the inflammatory response after reperfusion of an ischemic vascular territory. Moreover, it appears that the intestinal microbiota drive the release of TNF-( during I/R of the SMA.

Support: CNPq, CAPES and FAPEMIG.
VIRULENCE OF METRONIDAZOLE SELECTED BACTEROIDES FRAGILIS STRAIN IN GNOTOBIOTIC MICE 

Diniz CG,1 Santos KV,1 Arantes RM,2 Cara DC,2 Nicoli JR,1 Carvalho MAR1* and Farias LM.1

1Departamento de Microbiologia and 2Departamento de Patologia Geral, ICB, UFMG, Belo Horizonte, MG, Brazil.

Species from Bacteroides fragilis group are predominant in the normal microbiota of humans and other mammals and are frequently recovered from anaerobic infections. Metronidazole is widely used as an antibacterial drug against anaerobes, including Bacteroides. Microbial cells exposed to antimicrobial agents may present altered properties leading to changes in their ecology. We investigated in vivo the influence of metronidazole in the virulence of susceptible Bacteroides strains using gnotobiotic animals as a model of study. Germfree mice (n=24) were intragastrically challenged with Bacteroides strains previously selected or not by exposure to 4(g/ml of metronidazole. Microbial counts in the intestinal tract of animals were taken from feces to evaluate the implantation. The monoxenic mice and germfree control animals (n=12) were sacrificed 15, 30 and 45 days after infection. Histopathology and analyses were performed for selected organs (spleen, liver and small intestine) to access tissue damage as a parameter of bacterial virulence. Morphometric measurements were performed to complement the histological data. Bacteroides strains became established in the digestive tract of gnotobiotic mice. The organs from animals challenged with metronidazole selected strains showed edema and hemorrhagic areas. They showed a significant decrease of the total area of the spleen with the most expressive reduction in the lymphoid component. The small intestine was significantly affected especially at distal jejunum and ileum, exhibiting severe inflammatory changes and increased number of inflammatory cells of lamina propria. Alterations in terms of form and size of the villi associated with epithelial reactive alteration were additionally noticed. Morphometric quantification of the villi length confirmed the significance of these differences (P < 0.05). These results alert to the ecological alterations driven by antimicrobial agents and for thinking on the drugs therapy that goes beyond conventional bacterial resistence emergence, especially regarding resident microbiota whose microorganisms are exposed to different levels of drugs worldwide used, sometimes abusively.

Supported by CNPq, CAPES, FAPEMIG, PRPq/UFMG and UNDP/World Bank/WHO Special Programme for Research and Trainning in Tropical Diseases

Selected MICE for oral tolerance: positive correlation with INFLAMMATORY RESPONSE
Silva MFS,2* da Silva AC,1 BrandoLima AC,1 Barja-Fidalgo TC1 and Nóbrega A2.

1UERJ and 2UFRJ, Rio de Janeiro, RJ, Brazil.

The polygenic regulation of oral tolerance has been studied by bi-directional selective breeding utilizing assortative mating of susceptible (TS) and resistant (TR) mice. The selection was started from a heterogeneous population achieved by the intercrossing of the A/J, DBA/2J, P/J, SWR/J, SJL/J, CBA/J, BALB/cJ and C57BL/J strains. The TS and TR mice were susceptible and resistant to a single or multiple OVA oral low doses despite of selection for high dose. The IgE and IgG isotypes were analyzed. Mice immunized without the prior OVA oral treatment showed similar antibody titres. The specificity was confirmed by immunizing with BSA the mice orally pre-treated with OVA. The interstrain difference was also observed to non related antigens such as peanut, cashew nut, HGG and SRBC. In the studies of acute and chronic inflammation, the TR showed higher response than TS mice. The acute inflammatory response induced by carragenin and LPS was evaluated by cell migration and protein concentration into pleural cavity. The same evaluations were made to inflammation by subcutaneous injection of polyacrylamide microbeads. The positive correlation was also observed in resistant and susceptible mice of the segregant F2 population. Thus, is our aim to understand how the selective process to oral tolerance affected different characters and if the existent correlations are physiologic or genetic. 

Supported by CNPq. 

A BRAZILIAN MARSUPIAL MODEL FOR BIOMEDICAL RESEARCH

Vandeberg JL.*

Southwest Foundation for Biomedical Research, San Antonio, TX, USA.

The gray short-tailed opossum (Monodelphis domestica) is a small marsupial (80-120g) that is native to Brazil and several neighboring countries. Since 1979, we have been establishing this species as a laboratory animal that can be maintained and bred under simple laboratory conditions. The laboratory population of M. domestica is derived from 26 founders captured in Brazil and 2 from Bolivia. Approximately 60,000 descendents have been produced over 32 generations at our laboratory. The colony is fully pedigreed and partially inbred strains have been developed. Adaptations of these animals to captive conditions and their widespread use in diverse areas of biomedical research have resulted in the various genetic stocks and strains being collectively called “the laboratory opossum”. Monodelphis domestica has become the prototype laboratory marsupial, and is widely exploited in biomedical research for those biological characteristics that are unique to marsupials (especially early developmental stage at birth) for the evolutionary relationship between marsupial and entherian mammals, and for some unusual or unique characteristics of the species. The largest research programs currently using laboratory opossums at the Southwest Foundation include an investigation of the genetic and metabolic basis of a monogenically controlled, dietary induced hypercholesterolemia; an investigation of the etiology of melanoma induced by ultraviolet light in the absence of promotors or co-carcinogens; and the development of a genetic linkage map.

PROTECTION OF ESCHERICHIA COLI EMO AGAINST ORAL CHALLENGE WITH SALMONELLA ENTERICA VAR. ENTERICA SER. TYPHIMURIUM IN GNOTOBIOTIC AND CONVENTIONAL MICE

Lima-Filho JVM, 1* Vieira LQ,2 Arantes RME3 and Nicoli JR1.
1Departamento de Microbiologia; 2Departamento de Bioquímica-Imunologia and 3Departamento de Patologia Geral, ICB, UFMG, Belo Horizonte, MG, Brazil.
The probiotic properties of a plasmid-free non-pathogenic Escherichia coli (EMO) were evaluated in gnotobiotic (GN) and conventional (CV) mice with respect to biotherapeutic protection against an experimental infection with Salmonella enterica var. enterica ser. Typhimurium. Gnotobiotic mice were orally inoculated with E. coli EMO 10 days before an oral challenge with S. Typhimurium, whereas CV mice were inoculated daily before and after challenge with the same pathogenic strain. The survival after challenge with S. Typhimurium was longer and higher in both GN and CV mice treated with E. coli EMO when compared with a control group (p < 0.05). Translocation of S. Typhimurium to spleen of GN mice was lower (p < 0.05) in experimental group when compared to control animals. Moreover, in CV mice treated with E. coli, translocation was totally absent from mesenteric lymph nodes, liver and spleen 6 and 12 days after challenge, whereas, in the control group it was very high in the three organs at all times. Histopathological examination confirmed the survival data since the mucosa of the colon and ileum of experimental GN and CV animals showed less extensive lesions with less edema, inflammatory cell infiltrate and hyperemia. the epithelial cells of the mucosa surface and the mucous production were also better preserved in both experimental GN and CV groups. Histopathological examination of the liver showed generalized inflammatory infiltrates in the control group of CV mice in contrast to a normal appearance for experimental groups. Similarly GN mice showed the same generalized inflammatory infiltrates in control groups, but only some areas of inflammatory foci for experimental mice. In experimental GN animals, a slower colonization (p < 0.05) by S. Typhimurium was initially observed when compared with the control group. However, by day 3 both groups showed similar population levels of about 109 cfu/g of feces. Besides, the IgA contents in the intestinal lumen of GN (but non CV) mice were higher before challenge with S. Typhimurium (p < 0.05). On the other hand, the amount of IgM and IgG in blood of GN or CV mice before and after challenge with the pathogen was the same. In conclusion, the previous treatment of mice with E. coli EMO protects the animals against the experimental infection with S. Typhimurium but this protection was not due to the reduction of the pathogenic populations in the intestines.
Supported by CNPq and FAPEMIG.

FIXATION OF CHOLERA TOXIN ON THE SURFACE OF Saccharomyces boulardii AND S. cerevisiae.

 Brandão RL,1* Castro IM,1 Neves MJ2 and Nicoli JR.3

1Departamento de Indústria, UFOP, Ouro Preto; 2CDTN and 3Departamento de Microbiologia, ICB, UFMG, Belo Horizonte, MG, Brazil .

The non-pathogenic yeast Saccharomyces boulardii has been used in many countries for the treatment of various types of enteric infection, most of them due to toxigenic bacteria. Controlled clinical trials have demonstrated this activity in the treatment of various types of sindrome: acute infantile gastroenteritis, diarrhea associated with continuous flow enteral nutrition and cholera. The mechanism by which S. boulardii exhibits prophylaxis against diarrhea is unknown. However, different hyphotesis have been put to try explain its protective effects.  We have explored one relative to the existence of receptors on the cell surface of the yeast that could compete with receptors of enterocyte microvilli. If this is the case, addition of cholera toxin to S. boulardii  cells should trigger the activation of enzymes controlled by a mechanism cAMP-dependent since, at least in intestinal cells, the toxin causes a activation of a chloride pump in a cAMP-dependent way. We showed that addition of glucose or DNP to cells of S. boulardii grown on a non-fermentable carbon source causes activation of trehalase in a very similar way as in S. cerevisiae.  Addition of cholera toxin to S. boulardii and S. cerevisiae obtained in the same conditions resulted in activation of trehalase. These results suggest the occurrence of a competitive mechanism in the protective effect of the S. boulardii against cholera toxin by which the toxin binds a specific receptor on the yeast cell surface triggering the trehalase activation by a cAMP dependent mechanism. Recent results obtained in ours laboratories suggest a specific binding of the cholera toxin to receptor placed on the yeast external surface. The presence of binding sites for cholera toxin on S. boulardii surface was demonstrated using 125I-labeled toxin. The iodotoxin binds very effectively to the membrane preparation of S. boulardii with a minimum detectable concentration of 1 nM and saturation achieved at 4 nM. The binding was displaced by very low concentration of native cholera toxin (1 x 10-11 M). The displacement of 125I-cholera toxin from the membranes was a rapid phenomenon with 50% of the binding displaced in about 15 min and 50% of the dissociation obtained for a concentration of about 0.5 x 10-8 M. A low decrease for the toxin binding was observed when the incubation was prolonged for periods longer than 30 min. High toxin binding was observed for pH values from 6.0 to 8.0 with a maximum at pH 6.4. Taken together, these results reinforce the idea by which the oral intake of S. boulardii cells to wash out the cholera toxin or other cholera-like toxins (Escherichia coli) from the intestinal ecosystem.

Supported by MERCK S.A. and FAPEMIG.
TRANSLOCATION OF LACTOBACILLUS ACIDOPHILUS IN RATS FED ON CHOLESTEROL-RICH DIET 

Machado DF,1  Ferreira CLF,1  Costa NMB,2  Ybarra LM1 and Azevedo EMC.1 

1Departamento de Tecnologia de Alimentos and 2 Departamento de Nutrição e Saúde, UFV, Viçosa, MG, Brazil.

Lactobacillus acidophilus is a well studied microrganism as a component of probiotic. However, scarce information on its translocation to extra-intestinal organs is available.. The present paper aimed the investigation of the translocation rate of Lactobacillus acidophilus in rats fed on a cholesterol-rich diet supplemented with L. acidophilus NCFM cell concentrate. This probiotic has been indicated as an adjuvant therapy for hypercholesterolemic subjects. One hundred and seventy Wistar male rats weighing 250±32 g were divided in four experimental groups: Standard (diet AIN-93G); Control (Standard diet + 1% cholesterol + 0,1% cholic acid); LDR (Control + 0,1 mL of skim milk reconstituted with 10% of fat-free milk solids), and P (Control + 0,1 mL of probiotic as cell concentrate containing 1010 UFC/mL of Lactobacillus acidophilus NCFM). The translocation rate was monitored at 0, 14 and 28 days after the beginning of the experiment in spleen, heart, liver and kidneys. There was no growth in the organs of rats belonging to Standard, Control and LDR groups. Translocation was detected in spleen, heart, liver and kidneys of animals from group P which received the probiotic. The number of cells of Lactobacillus found were: 8.6x102, 4.8x102, 4.7x102, and 1.3x102 in  spleen, liver, heart, and kidneys, respectively. A statistically significant difference (p<0,05) was found when the cell number in spleen was compared with that of other organs. No significant difference was detected (p>0.5) when the cell numbers in liver and heart were compared.; however there was a significant difference (p<0.5) when the cell numbers both these organs were compared with that of the kidneys. A constant elimination of the translocated cells occurred after the probiotic consumption, varying in different organs. It is surgested that when a probiotic product is developed, besides the microrganism strain, the cell number, and the frequency of ingestion, the rates of translocation and elimination (clearing) of the microrganism must be determined, since it is not known how this procedure may affect the host.

PROTECTION BY LACTOBACILLUS ACIDOPHILUS UFV-H2B20 AGAINST EXPERIMENTAL ORAL INFECTION WITH SALMONELLA ENTERICA SUBP. ENTERICA SER. TYPHIMURIUM IN GNOTOBIOTIC AND CONVENTIONAL MICE

Moura LN,1 Neumann E,2* Vieira LQ2 and Nicoli JR.1
1Departamento de Microbiologia and 2Departamento de Bioquímica-Imunologia, ICB-UFMG, Belo Horizonte, MG, Brazil.

The ability of Lactobacillus acidophilus UFV-H2B20 to antagonize Salmonella enterica subsp. enterica ser. Typhimurium and to reduce the pathological consequences for the host was determining using conventional and gnotobiotic animals. Conventional NIH mice received daily by gavage a 0.1 ml suspension containing about 108 cfu L. acidophilus UFV-H2B20 and germfree animals received a single 0.1 ml dose. The gnotobiotic and conventional groups were infected orally with 102 and 105 cfu of S. Typhimurium, respectively,  7 days after the beginning of treatment. Control groups were treated with sterile saline instead of Lactobacillus. Survival data showed a protective effect against the pathogenic bacteria in both conventional and gnotobiotic Lactobacillus-treated mice. L. acidophilus UFV-H2B20 colonized the digestive tract of gnotobiotic mice and the number of viable cells ranged from 109 to 1010 cfu/g of faeces. In both experimental and control gnotobiotic animals, S. Typhimurium became rapidly established at a level ranging from 108 to 1010 cfu/g of faeces and remained at high levels until the animals died or were sacrificed. In conclusion, the previous treatment of mice with L. acidophilus UFV-H2B20 protects the animals against the experimental infection with S. Typhimurium but this protection was not due to the reduction of the pathogenic populations in the intestines.

Supported by CNPq and FAPEMIG.


MICROFLORA ASSOCIATED CHARACTERISTICS AS TOOLS IN STUDIES OF INTESTINAL FUNCTIONS, EXEMPLIFIED BY PROBIOTIC STUDIES.

Norin E.*

Karolinska Institutet, Stockholm, Sweden

Basic functions related to presence/absence of intestinal microbes can be evaluated by using the GAC/MAC concept. A MAC i.e., a microflora associated characteristic is defined as the recording of any anatomical structure, physiological, biochemical or immunological function in the host, which have been influenced by the microflora. When organisms influencing the function under study are absent, as in germfree animals or new-borns or in relation to ingestion to antibiotics, respective structure or function is defined as germfree animal characteristic, i.e., a GAC. We have investigated some basic differences in cell kinetics and mucosa morphology in rats and mice with regard to age, gender and microbial status. In these studies, we found that all these variables have to be taken into account when morphological studies in the intestine shall be performed. It was thus shown that both age, gender and microbial status influence on the host in a compartmentalized manner. The influence of different probiotic microbes is of great interest worldwide nowadays. Several of these, inoculated as mono-contaminants and their cross talk with the host, are currently under investigation within our group. Significant influences on cell kinetics in parts of the intestine were related to presence of Lactobacillus GG. Several of the other probiotics strains investigated were found to exert only minor influences on other MACs in the animals. We have also primed germfree rats with L reuteri in order to evaluate the role of one of the commercial probiotics available on the market, during the establishment of a normal flora. The background is that many investigations are today ongoing, aiming to evaluate the role of early probiotic feeding and establishment of the normal intestinal flora in the children. It has previously been shown that flora functions and composition vary within different parts of the world, and theories behind these differences are based on the fact that external factors such as diet end environment are of importance. Similar investigations are also ongoing in elderly from different parts of Europe, in order to evaluate possibilities to improve their intestinal functions by feeding probiotics and thus improve quality of life during the third age of the elderly population - the period of life regarded as the "Crown of Life".

EVALUATION OF THE COMPONENTS OF A COMMERCIAL PROBIOTIC IN GNOTOBIOTIC MICE EXPERIMENTALLY CHALLENGED WITH SALMONELLA TYPHIMURIUM

Maia OB,1 Silva AM,1 Duarte R,1 Arantes RME2 and Nicoli JR.1*
1Departamento de Microbiologia and 2Departamento de Patologia Geral, ICB, UFMG, Belo Horizonte, MG, Brazil.

Vitacanis(, a probiotic preparation containing a Lactobacillus acidophilus, an Enterococcus faecium and a Saccharomyces cerevisiae, has been developed for the prevention of intestinal disorders in dogs and cats. In the present study, these microorganisms were tested jointly or singly during experimental infection of gnotobiotic mice with Salmonella Typhimurium. Four experimental groups consisting of animals given probiotics jointly or singly and a control group consisting of germfree mice were used. The groups were treated with one or three of the microorganisms (experimental) or PBS (control)10 days before intragastric challenge with a suspension containing about 102 cells os bacterial pathogen. A higher survival (P < 0.05) was observed in gnotobiotic mice given E. faecium (82%). All the animals in the other groups died after the challenge but the survival time was longer (P < 0.05) for groups given all three of the microorganisms (7.4 ( 2.4 days) or given only L. acidophilus (7.2 ( 2.9 days) than for the control mice (4.4 ( 1.1 days) and the mice that received S. cerevisiae (4.9 ( 1.6 days) mice. The survival data agreed with the histopathological findings which showed more severe liver and intestinal lesions in control mice and in mice given Saccharomyces. In vitro antagonistic assays showed inhibition growth of E. faecium and S. Typhimurium around the colonies of L. acidophilus and for S. Typhimurium around the colonies of E. faecium. However, in vivo, S. Typhimurium became similarly established in the digestive tract of gnotobiotic mice at levels ranging from 108 to 1010 CFU/g of feces and remained at these high levels until the animals died or were sacrificed. Among the three probiotic components of the commercial product Vitacanis(, E. faecium  was the only one that provided protection against challenge with S. Typhimurium. Protection was not due to the intestinal populations of the pathogenic bacteria.

Supported by CNPq and FAPEMIG.

effect of Saccharomyces boulardii treatment on conventional mice challenged or not with salmonella typhimurium.
Rodrigues ACP,1* Fretez SHGG,2 Vieira EC,1 Nicoli JR2 and Vieira LQ1.
1Departamento de Bioquímica e Imunologia and 2Departamento de Microbiologia, ICB, UFMG, Belo Horizonte, MG, Brazil.

Probiotics are preparations of live microorganisms that, when administered, promote beneficial effects on the host. Saccharomyces boulardii is a non-toxic yeast which has been prescribed as an anti-diarrhea treatment on an empirical basis in Western Europe because of its anti-diarrheal properties. The mechanisms by which S. boulardii controls diarrhea are unknown. The antagonistic activity exerted by S. boulardii in vivo against Candida spp. was not observed in vivo against Salmonella Typhimurium, Shigella flexneri and Escherichia coli. Thus, stimulation of non-specific anti-infectious defenses may contribute to its efficacy. In this study it is proposed to analyse the effect of S. boulardii treatment on immune responses of conventional mice orally challenged or not with S. Typhimurium. The influence of Saccharomyces boulardii in the host was tested by measuring: (i) mortality, (ii) weight gain, (iii) translocation of S. Typhimurium to mesenteric lymph nodes, spleen and liver, (iv) IFN- and IL-12 production by spleen cells and (v) nitric oxide (NO) production by thioglicollate-elicited macrophages. The effect of the yeast was evaluated comparing conventional swiss NIH mice treated with the probiotic for 10 days with non-treated control groups. A dose of a suspension containing 10 mg of lyophilized yeast (108 viable cells) in 0.1 ml sterile saline was administered daily to conventional mice by gastric intubation. Conventional control mice were orally inoculated daily with 0.1 ml sterile saline alone. After this period both groups were orally challenged with 103 viable S. Typhimurium cells. Treatment of conventional mice for 10 days with the probiotic did not stimulate any changes in IL-12 production by spleen cells and thioglycollate-elicited macrophages. Production of NO by thioglycollate-elicited macrophages was not different between control and probiotic-treated groups. However, differences were observed between conventional mice groups after the S. Typhimurium challenge. Mortality was significantly higher (p<0.05) in the control group (57.2%) when compared to the probiotic treated group (12.5%). Control mice presented weight loss after the bacterial challenge, which was not observed in the probiotic-treated group. Nine days after the challenge control mice were positive for the presence of S. Typhimurium in mesenteric lymph nodes, spleen and liver. S. Typhimurium viable cells were not detected in the organs of probiotic-treated mice. IL-12 production by spleen cells and thioglicollate-elicited macrophages was not different between experimental and control groups three and six days after the challenge. Also, production of IFN- by spleen cells was not different between control and probiotic treated mice. S. boulardii treatment, however, promoted a higher production of NO by mouse thioglicollate-elicited macrophages six days after S. Typhimurium challenge, when compared to the production observed by cells from the control group. These data suggest that the protective effect showed by this yeast against S. Typhimurium infection might be due to a higher production of one of the molecules (NO) which is involved in the killing of intracellular pathogens.

Supported by CAPES, CNPq, FAPEMIG and MERCK S.A.

PRODUCTION AND TARGETING OF THE BRUCELLA ABORTUS IMMUNODOMINANT ANTIGEN L7/L12 IN LACTOCOCCUS LACTIS: A FIRST STEP TOWARDS FOOD-GRADE LIVE VACCINES AGAINST BRUCELLOSIS

Ribeiro LA,1,2 Langella P,1 LeLoir Y, 1 Oliveira SC,2 Pontes DS, 2 Dieye Y,1 Piard JC,1 Gruss A1 and Azevedo VA.2*
1Laboratoire de Génétique Appliquée, Unité de Recherches Laitières et de Génétique Appliquée, INRA, Jouy en Josas, France and 2 Departamento de Biologia Geral, ICB-UFMG, Belo Horizonte, MG, Brazil.

Brucella abortus is a facultative intracellular gram-negative bacterial pathogen that infects humans and animals by entry through the digestive tract. B. abortus causes abortion in pregnant cattle and undulant fever in humans. The immunogenic B. abortus ribosomal protein L7/L12 is a promising candidate antigen for the development of oral live vaccines against brucellosis, using food-grade Lactic Acid Bacteria (LAB) as carrier. The L7/L12 gene was expressed in Lactococcus lactis, the model LAB, under the nisin-inducible promoter. Using different signals, L7/L12 was produced in cytoplasmic, cell wall-anchored, and secreted forms. Cytoplasmic production of L7/L12 gave low yields (estimated at 0.5 mg/l). Interestingly, a secretable form of this normally cytoplasmic protein via fusion with a signal peptide resulted in increased total yield of L7/L12 to 3 mg/l; secretion efficiency (SE) was 35%. A fusion between the mature moiety of the staphylococcal nuclease (Nuc) and L7/L12 further increased protein yield (8 mg/l). Fusion with a synthetic propeptide (LEISSTCDA) previously described as an enhancer for heterologous protein secretion in L. lactis (22) raised both protein yields (8 mg/ml) and SE (50%). A surface-anchored L7/L12 form in L. lactis was obtained by fusing the cell wall anchor of Streptococcus pyogenes M6 protein to the C-terminal end of L7/L12. The system developed here allows production and targeting of L7/L12 in three different locations in L. lactis. This is the first example of a B. abortus antigen produced in a food-grade bacterium and opens new perspectives for alternative vaccine strategies against brucellosis. 

Supported by Ministère de l’Éducation Nationale, de la Recherche et de la Technologie (France) and CAPES.
PRODUCTION OF TYPE 1 CYTOKINES BY HUMAN CELLS UPON STIMULATION WITH LACTOBACILLUS ACIDOPHILUS UFV-H2B20

Castanheira LG and Afonso LCC.*
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Protective immune response against parasites from the genus Leishmania is associated with the development of specific Th1 response against the protozoan. Lactobacillus acidophilus strain UFV-H2b20 was isolated from a human newborn and has been shown to induce TNF-( production by thioglycolate-elicited murine macrophages as well as IL-12 and IFN-( by splenocytes.  These observations prompted us to investigate whether L. acidophilus would have similar effects on human cells and whether this cytokine production would be capable of controlling the in vitro growth of Leishmania in human macrophages.  In order to evaluate the cytokine production, peripheral blood mononuclear cells (PBMC) were isolated from normal volunteers and stimulated with several concentrations of autoclaved L. acidophilus for 24h.  Cytokines were assayed in the supernatant by capture ELISA.  Proliferative responses were measured by 3H- thymidine incorporation by PBMC stimulated for 5 days with L. acidophilus antigen preparation. Our results show that Lactobacillus acidophilus was able to induce IFN-(, TNF-( and IL-12p40 by human PBMC in a dose dependent manner.  Furthermore, addition of a monoclonal antibody against IL-12 to the cultures, significantly reduced IFN-( production.  No proliferative response was observed in stimulated PBMC, suggesting that cytokine production was probably associated to monocytes and NK cells.  In order to verify if the IFN-( being produced was capable of activating macrophages, PBMC were incubated with Leishmania amazonensis promastigotes in the presence or absence of autoclaved L. acidophilus. A decrease in the number of infected macrophages was observed when cells were incubated in the presence of the bacteria.  This was associated with increased IFN-(, TNF-( and IL-12p40 production in the culture.  In summary, our data show that L.  acidophilus is able to induce the production of type 1 cytokines by human PBMC and that this production is large enough to increase microbicidal activities in  macrophages.
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ISOLATION, SELECTION AND EFFECTS OF A PROBIOTIC IN MODULATION OF EIMERIA ACERVULINA INFECTION AND IN PERFORMANCE OF BROILERS

Cerqueira MMOP,1 Martins NRS1* and Ferreira CLLF.2
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In the last years, the interest for a reduced use of antibiotics in animal production has increased, enabling the probiotics to become a viable alternative for food production without drug residues. In order to evaluate the effects of a probiotic preparation on Eimeria acervulina  infection and growth performance in broilers, this study was carried out with the following objectives: isolation and selection of bacteria from different parts of the alimentary tract of chicken, characterizing according to acid juice (pH 2.5) and to bile salts resistance and also, biochemically as well as to evaluate the effects on parasite development, in addition to some performance indicators (weight, feed consumption and feed efficiency). The total bacterial counts per gram in crop (C), small intestine (SI), large intestine (LI) and caeca (Cae), showed in logarithm, were respectively 8.99, 7.52, 8.48 and 8.65. The resistance to acid juice and to bile salts varied depending on digestive tract site of isolation. The microorganisms from crop showed a greater resistance to gastric juice. The tolerance to bile salts was mainly observed in microorganisms from the small intestine. Biochemically, the eight microorganisms (two from each part of the alimentary tract) selected to be used as probiotic, showed a suggestive biochemical profile of Lactobacillus acidophilus, L. delbrueckii subsp.delbrueckii, L. amylovorus, L. acetolerans I e L. acetolerans II. The evaluation of the probiotic was conducted using 108 male Ross broilers randomly divided into six experimental groups each split into four repetitions in boxes with four or five birds each. The split-plot experimental design and the following groups were used: group 1 (control), group 2 (challenged with Eimeria acervulina), group 3 (inoculated with probiotic), group 4 (monensin), group 5 (monensin + Eimeria acervulina) and group 6 (probiotic + E. acervulina). The broilers of all groups were fed ad libidum with the same ration, except for groups 4 and 5 which received monensin added to the ration. The probiotic was prepared weekly and inoculated at a mean concentration of 1.6 x 1010 CFU/mL of distillated water, every day from the first to the 35th day. Eimeria acervulina was inoculated at the 21st day, orally in broilers of groups 2, 5 and 6 at a concentration of 300.000 sporulated oocists/bird. At the 28 th day, eight broilers of each group were killed and the duodenum was submitted to lesion score evaluation, microscopic examination for parasite presence and histopathological examination. Birds from group 3 showed the highest weight mean at the 35th day (log 3.2496 g) being statistically different from the others (p<0.05). The observed CV for weight was 0.90%. Considering the broilers given E. acervulina, at the at 28 th day, group 5 animals were heavier than those of group 6 (p<0,05) and the lesions were more severe in group 6 (p<0.05). After seven days, (35th day), groups 5 and 6 mean weights were similar (p>0.05). Microscopically, lesions were most severe in group 2 animals and they included: hyperemic areas, slatted villi with degenerative process of epithelial cells of villi border, characterized by intense cytoplasmatic vacuolization with vast numbers of oocysts. Although, severe macroscopic lesions have been observed in group 6, microscopically, many young cells in cellular division and also non viable oocysts were observed, features not seen in group 5 that may be related to probiotic effect. The quadratic regression coefficient for weight was 98.98%, allowing to estimate that at the 39th day, the group 3 broilers mean weight would reach 2,159.59 g, while the control group would need 48 days to get the same weight. Considering feed consumption and
ONGOING EVOLUTION OF GNOTOBIOTICS WITHIN LAB ANIMAL SCIENCE AND BIOMEDICAL RESEARCH

Orcutt RP.*

Taconic Farms, Inc., Germantown, NY, USA.

The gnotobiotics workshop at the LOBUND Institute on the campus of the University of Notre Dame in June of 1960 has been recognized as one of the most, and by some as the most important event in the history of laboratory animal science.     The major suppliers of lab animals were taught how to derive their nucleus stock animals into the germfree state, thereby freeing them from a myriad of infectious disease agents, from ecto and endoparasites to viruses to pathogenic bacteria.   Virtually overnight the infectious disease status of more than 90% of the animals used in biomedical research went from one end of the spectrum, represented by numerous enzootic diseases, to the other end represented by freedom from all adventitious disease-producing agents, thereby allowing investigators to finally receive animals which could be used in biomedical research without the “interference” caused by such contaminants.    The method for deriving germfree animals has, however, changed dramatically since the 1960s and one no longer has to observe pregnant dams every hour for days as they come to term.    The newer method of embryo transfer has replaced caesarian or hysterectomy derivation and allowed the derivation process to be scheduled into an eight-hour day.    In addition, the use of gnotobiotic animal models continues to gain in popularity as more and more investigators recognize the gnotobiote as the most definitive animal model possible, and in many cases as the only animal model that will allow some hypotheses to be answered.     The manner in which gnotobiotes are housed continues to evolve.    The original steel isolators soon gave way to “Trexler Units” or isolators made of flexible-film, and now filtered cages are starting to emerge as an alternative.    The growth of gnotobiotics at a major animal supplier will be presented, including embryo transfer utilizing a combination of isolators, laminar air flow “hoods” and filter top cages.

THE ROLE OF  TH1 AND TH2 IMMUNE RESPONSE IN HELICOBACTER HEILMANNII-ASSOCIATED INFECTION
Queiroz DMM,1* Cinque SMS,1 Rocha GA,1 Soares TF,1 Cabral MDA,1 Nogueira AMF,1 Correa-Oliveira R2 and Martins-Filho AO.1

1Faculdade de Medicina, UFMG and 2Centro de Pesquisa René Rachou, FIOCRUZ, Belo Horizonte, MG, Brazil
We evaluated the role of Th1 and Th2-response in H. heilmannii (Hh) infection. Groups of 6 wild (W) and IFN( knockout (KO) C57BL/6 and 6 wild and IL-4 KO-BALB/c mice were inoculated with gastric mucous of Hh+ (test) and Hh- swine  (control). Four weeks post-inoculation, the mice were sacrificed and the gastric mucosa were obtained for Hh status evaluation and histology. Splenocytes were cultured in the presence of Hp (ATCC 49503) crude extract and labeled with anti-CD4+, CD8+ and CD45RO+ clone B220+ (B cell marker) antibodies. The blastic cells were analyzed by flow cytometry and the results were expressed as median percentage of labeled cells. An increased TCD4+, TCD8+ and a decreased B cells were observed in the Hh+ W-C57BL/6 mice (20.6, 11.2, 48.1, respectively) when compared with Hh- ones (9.1, 3.7, 87.6; p = 0.01, 0.006, 0.006, respectively). Conversely, no difference in TCD4+, TCD8+ or B cell level was observed between Hh+ (28.6, 6.3, 36.6, respectively) and Hh- W-BALB/c mice (38.5, 6.8, 36.6, p = 0.2, 0.3, 0.8, respectively). When Hh+ IFN( KO-C57BL/6 mice (12.7, 4.4, 85.1) where compared with Hh- IFN( KO (9.2, 3.6, 90.0) and Hh- W-mice, no difference was observed in T and B cell level (p > 0.05). Conversely, an increase in TCD4+ (14.6) and a decrease in B cell (84.9) were observed in Hh+ IL-4 KO animals, although statistical significance was reached only for B cell level (p = 0.003). A more intense cell infiltration was observed in Hh+ W-C57BL/6 mice when compared with the Hh- W-C57BL/6 group (p < 0.01) and Hh+ W-BALB/c mice (p < 0.04). At histology, no difference was observed between Hh+ and Hh- IFN( KOC57BL/6 mice (p > 0.05), but a higher inflammatory response was observed in Hh+ than in Hh- IL-4 KO-BALB/c and Hh+ BALB/c mice (p < 0.05). Similarly to Hp infection IFN( seems to play a pivotal role and IL4 a protective role in the gastric lesions in Hh infection.

Supported by FINEP, CNPq and FAPEMIG.


THE MOUSE AS A MODEL ORGANISM-INDUCING NEW MUTATIONS

Massironi SMG,1* Brunialti Godard AL2 and Guénet JL3.
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The mouse mutant resource has played an important role in the dissection of many basic pathophysilogic mechanisms. A number of such mouse mutations are important models for human genetic diseases and, in several cases, the mapping and characterization of these animals has played an important role in the identification of underlying genes involved. Despite the apparent diversity and size of the mouse mutant resource, the number of known mutant loci is only a small fraction of the total mouse genes, probably not greater than 2% and do not give access to all phenotypes that model the full range of human genetic diseases. To narrow the phenotype gap between the available mouse mutant resource and the full range of phenotypes that is essential to exploit fully the mouse as a model organism we need to increase the mutant resource.  The aim of this project is to induce, by chemical mutagenesis, several new mutations in the mouse genome, then localize these mutations on the mouse genetic map.  Male BALB/c were treated with a single dose of Ethyl Nitroso Urea (ENU) of 250 mg/Kg or three doses of 100 mg/Kg at weekly intervals. After a sterile period of approximately four months the males were crossed to BALB/c females. The offspring of ENU-mutagenised males was screened directly for dominant mutations and a three-generation breeding protocol was used to recover recessive mutations. From males treated with a single dose of 250 mg/Kg of ENU we obtained two mutants. One that we called “careca” do not develop complete fur, being nearly completely bald. This is a recessive mutation that does not affect the fertility of males and females. The second one called “sacudidor de cabeça” is a dominant mutation. The affected mice shake the head constantly, the males are fertile but the females poorly fertile, showing problems to take care of the offspring. The strategy for genetic mapping include the cross of mutants with C57BL/6 strain, backcross F1 mice with parental mutant, identification of mutants and finally a genome wide scan with molecular markers to find out which of the markers constantly co-segregate with the mutant phenotypes. 
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Selected strains for oral tolerance: response for different antigens
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The polygenic regulation of oral tolerance was studied by bi-directional selective breeding of mice for tolerance susceptibility (TS) and resistance (TR) starting from a genetically heterogeneous population achieved by the equilibrated intercrossing of inbred mouse strains (A/J, DBA/2J, P/J, SWR/J, SJL/J, CBA/J, BALB/cJ and C57BL/J). The mice, with extreme phenotypes for susceptibility and resistance, were selected by assortative mating. The interstrain difference was measured as a consequence of OVA oral treatment prior to immunization. Mice immunized, without the prior oral treatment, showed similar antibody titers. Here we show that ST and RT mice are susceptible and resistant, respectively, to a single or multiple oral low doses of OVA (0.1 mg) despite of having been selected for high dose (5 mg OVA). The antibodies were titred by Elisa for IgG, and PCA for IgE. The specificity of response was confirmed by immunizing with BSA the mice orally pre-treated with OVA. Similar to susceptible isogenic strains, the TS mice were not capable to be tolerized by rectal, ocular or vaginal, but could be tolerized by intravenous route. They showed a multi-specific effect (interstrain difference induced by antigens not used in the selective process) to ingestion of antigens such as peanut, cashew nut, HGG and SRBC. The observed abilities of TS and TR mice show that the genetic selection experiment was successful. 
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The study of the functional role of human antibodies from paired maternal–cord serum using as animal model inbred HIII mice 
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Mouse is one of the various species in common use as animal model for endotoxin research. One of the greatest disadvantages is that several strains have moderate to high resistance to LPS effects. Chemically extracted LPS is frequently used in these animal models to study endotoxemia. It was recently demonstrated that cellular localization of purified LPS and live bacteria in host differs, what raised the question if purified LPS can be considered representative of Gram negative bacteria endotoxemia. Based on these topics, we proposed in the present work to study the inbred HIII mice (donated by Dr. Maria Siqueira, Butantan Institute, São Paulo, Brazil), which were found to be highly susceptible to Salmonellae infection (Sant’ Anna et al., 1989), challenging them with purified LPS or with live bacteria, and to evaluate the ability of human maternal and cord serum antibodies in preventing these animals from death. The animals (n=142) were infected with 0.05 to 0.3 mg LPS per animal intra-peritoneally (i.p.) or via retro-orbital (r.o.) route. Animals which were inoculated with LPS via r.o. died after 30 min (31 in 127). No animal died with the highest level of LPS via i.p. (0 in 15). Following animals (n=25) were challenged with live O6:K2ac Escherichia coli (1x106 to 7x106 per animal) via i.p. The number of surviving animals was recorded at intervals for 72 h after challenge. The results showed that 3x106 colony-forming units (cfu) were necessary to kill the animals. Pools of paired human maternal serum and cord serum from term and preterm neonates containing high or low concentrations of anti-LPS O6 antibodies (previously determined by ELISA) were tested in the animals (n=12 per group). All the pools, except PBS (used as control), protected the animals. Microbiological analysis of spleen and liver from the animals revealed the presence of high numbers of bacterial cfu (>109) only in the control groups and no bacteria in the test groups. Our preliminary results clearly demonstrate that these animals’ models can be a useful tool to investigate the human immune response in Gram-negative infections. 
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