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Origin of CD5+ B cells and natural IgM-secreting cells: reconstitution potential of adult bone marrow, spleen and peritoneal cells.

Thomas-Vaslin V, Coutinho A, Huetz F.

Laboratory of Immunobiology, Pasteur Institute, Paris, France.

The bulk of natural IgM secretion is currently attributed to peritoneal CD5+ B cells and their progeny, believed to be independent of adult bone marrow precursors. We have compared the capacity of peritoneal or splenic cells from normal adult mice to generate serum IgM after transfer into allotype-congenic, irradiated and bone marrow-protected mice. Recipients of either cell population produced donor-allotype IgM-secreting cells in the spleen, and had donor-derived serum IgM. In both cases as well, recipient IgM secretion recovered to control levels. Since the spleen cell-derived natural IgM production could result from expansion of CD5+ B cells present in the inoculum, we next investigated the ability of Ig- bone marrow (BM) cells (Ig- BM) to reconstitute natural IgM secretion in irradiated mice. This cell population was most efficient in reconstituting donor-derived IgM secretion. The origin and phenotype (IgM, CD5) of B cells present in spleen and peritoneum of recipient mice were also analyzed. In agreement with the high level of donor IgM-secreting cells, transfers of splenic and Ig- BM cells fully reconstitute donor B cells in spleen and peritoneum and inhibit reconstitution from host origin. In contrast, donor peritoneal cells reconstitute B cells very poorly in spleen and allow for reconstitution by host cells. Furthermore, Ig- BM cells as well as splenic or peritoneal donor cells, all reconstitute CD5+ B cells in the peritoneum of recipient mice. Interestingly, the fraction of IgM+ cells of each allotype that differentiate to IgM secretion varies widely, but normal levels of IgM are established even when the number of donor B cells present in the animal is very limited.
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Recipient age determines the success of intraperitoneal transplantation of peritoneal cavity B cells.

Julius P Jr, Kaga M, Palmer Y, Vyas V, Prior L, Delice D, Riggs J.

Department of Biology, Rider University, Lawrenceville, NJ 08648-3099, USA.

In vivo studies of lymphocyte biology have used intravenous (i.v.) injection as the primary mode of cell transfer, a protocol consistent with the anatomic distribution of most lymphocytes. However, for study of peritoneal cavity B cells, i.v. injection does not correlate with anatomical localization. This report describes the restoration of B-cell function in B lymphocyte-defective X-chromosome-linked immune-defective (XID) mice after intraperitoneal transfer of immunoglobulin heavy chain (Igh)-disparate peritoneal cavity (PerC) cells. In contrast to i.v. transfer, intraperitoneal (i.p.) transfer restored B-cell function in young, but not adult (> 8 weeks), XID mice. When host and donor Igh allotype matched, PerC B-cell engraftment was noted in older recipients; this reconstitution however, was also age-dependent. Migration from the peritoneum to systemic circulation was necessary for serum IgM production as shown by the presence of donor antibody-secreting cells in the host spleen. Host lymphocytes also influenced the success of i.p. transplantation as severe combined immune-deficient mice, regardless of age, exhibited donor serum IgM production. Recipient age, Igh allotype, and immune-deficiency were found to have an impact on the ability of i.p.-transferred PerC B cells to restore B-cell function in XID mice.
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Immunofluorescence analysis of B-1 cell ontogeny in the mouse.

Hamilton AM, Lehuen A, Kearney JF.

Department of Microbiology, University of Alabama at Birmingham 35294.

In order to further understand the developmental aspects of B-1 cells, we characterized the ontogeny of this B cell population in the spleen and peritoneal cavity of BALB/c mice. Although there are B-1 cells in the spleen within the first 1-3 weeks after birth, they do not at any stage represent the majority of splenic B cells. Splenic B-1 cells reach peak levels at approximately 9 days after birth. The mesenteric lining that covers the small intestine of 7-day-old mice contains a population of IgM+ B cells, while at the same age, there are few lymphoid cells in the peritoneal cavity. Between 7 and 8 days after birth there is an influx of B cells into the peritoneal cavity. At 8 days, the first detectable peritoneal B cells appear to be of the B-1 type based on expression of IL-5 receptor and CD5. However, these peritoneal B-1 cells do not express Mac-1. This antigen is not expressed by the majority of peritoneal B-1 cells until 3 weeks. This study indicates that the majority of early splenic B cells are not B-1 cells and it suggests that the mesenteric tissues surrounding the gut contain B lymphocytes which traffic into the peritoneal cavity where they then reside.
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Can peritoneal B cells be rendered unresponsive?

Liou LB, Warner GL, Scott DW.

Immunology and Immunotherapy Division, University of Rochester Cancer Center, NY.

Ly-1+ B cells have been reported to produce a number of autoantibodies, and to be involved in the selection and regulation of the conventional B cell repertoire. It is not known if these B cells, which are found in high numbers in the peritoneum of normal adult mice, themselves can be regulated. In this study, we evaluated the sensitivity of peritoneal B cells (PBCs) versus conventional splenic B cells to regulation in a model system for tolerance. Normal splenic (conventional) or PBCs (containing both CD5+ and CD5- 'sister' cells) were cultured overnight with either F(ab')2 or intact IgG anti-mouse Ig, washed, and then challenged with fluorescein(FL)-coupled to Brucella abortus (BA), trimethylammonium (TMA)-BA or lipopolysaccharide (LPS), and the IgM responses to the FL and TMA haptens measured. In contrast to spleen cells, which exhibited up to a 90% reduction in anti-FL responsiveness, pretreated PBCs were mostly resistant to this form of tolerance regardless of challenge. The anti-TMA response of PBCs, which reflects the skewed VH11 usage by peritoneal CD5 B cells, was also resistant to tolerance. However, splenic TMA-specific B cells appeared to be sensitive to unresponsiveness induced by anti-Ig. Signaling studies show that PBCs have a blunted initial Ca2+ response, suggesting that the consequence of anti-Ig crosslinking may be defective in these cells. Furthermore, phorbal myristate acetate and/or ionomycin treatment of both PB and splenic B cells led to hyporesponsiveness to LPS challenge. This suggests that PBCs may be defective in a signalling pathway, perhaps involving protein kinase C activation.(ABSTRACT TRUNCATED AT 250 WORDS)
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Mechanism of B1 cell differentiation and migration in GALT.

Fagarasan S, Shinkura R, Kamata T, Nogaki F, Ikuta K, Honjo T.

Department of Medical Chemistry, Kyoto University Faculty of Medicine, Japan.
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