CLASSICAL LITERATURE SEMINAR #20

DATE:  15 February 2007

TOPIC:  Inflammation / Immunology #2 

CHAIRPERSON:  LT JOHN

SEMINAR OBJECTIVE:  Each resident should understand inflammatory and immune reactions in order to understand the response of the pulpal and periradicular tissues to injury.

MAIN POINTS:  At the conclusion of the seminar, each resident should:

MP #1 -explain which immunoglobulins and other factors of the immune response are found in periradicular lesions.

MP #2 -relate the immunologic response of the pulpal tissues to bacteria and trauma.

MP #3 -relate the immunologic response of the periradicular tissues to inflamed pulp tissue, trauma, and bacteria.

MP #4 -relate the immunologic response of the systemic circulation to odontogenic pathosis.

GENERAL READINGS:All residents should review and be prepared to discuss the following text and literature references.

Abbas AK, Lichtman AH, Pober JS. Cytokines. Cellular and molecular immunology. 4th ed. Philadelphia: W.B. Saunders Company, 2000:235-69.

Balkwill F. Cytokines and cytokine receptors. In: Roitt I, Brostoff J, Male D, eds. Immunology. 6th ed. London: Mosby International Ltd, 2001:119-29.

Feldman M, Marini JC. Cell cooperation in the antibody response. In: Roitt I, Brostoff J, Male D, eds. Immunology. 6th ed. London: Mosby International Ltd, 2001:131-46.

Lydyard PM, Grossi CE. Cells, tissues and organs of the immune system. In: Roitt I, Brostoff J, Male D, eds. Immunology. 6th ed. London: Mosby International Ltd, 2001:15-30.

Male D. T-cell receptors and major histocompatibility complex molecules. In: Roitt I, Brostoff J, Male D, eds. Immunology. 6th ed. London: Mosby International Ltd, 2001:87-103.

Trowbridge HO, Emling RC. Inflammation: a review of the process. 5th ed. Chicago: Quintessence Publishing Company, 1997:75-110.

Trowsdale J. Antigen presentation. In: Roitt I, Brostoff J, Male D, eds. Immunology. 6th ed. London: Mosby International Ltd, 2001:105-18.  

Turner M. Antibiodies. In: Roitt I, Brostoff J, Male D, eds. Immunology. 6th ed. London: Mosby International Ltd, 2001:65-85.

Auld C. Interleukin-6: the multifunctional cytokine. Special Report. Naval Dental School, Bethesda, MD. December 1997.

Strimer, A. Antigen presentation. Special Report. Naval Postgraduate Dental School, Bethesda, MD. October 1999.

______________________________________________________________________________

Alavi AM, Gulabivala K, Speight PM. Quantitative analysis of lymphocytes and their subsets in periapical lesions. Int Endod J 1998;31:233-41.

Barthel CR, Levin LG, Reisner HM, Trope M. TNF-alpha release in monocytes after exposure to calcium hydroxide treated Escherichia coli LPS. Int Endod J 1997;30:155-9.

Cymerman JJ, Cymerman DH, Walters J, Nevins AJ. Human T lymphocyte subpopulations in chronic periapical lesions. J Endod 1984;10:9-11.

Delves PJ, Roitt IM. The immune system. Part 1. N Engl J Med 2000;343:37-49.

Delves PJ, Roitt IM. The immune system. Part 2. N Engl J Med 2000;343:108-17.

Hamachi T, Anan H, Akamine A, Fujise O, Maeda K. Detection of interleukin-1 beta mRNA in rat periapical lesions. J Endod 1995;21:118-21.

Jandinski JJ. Osteoclast activating factor is now interleukin-1 beta: historical perspective and biological implications. J Oral Pathol 1988;17:145-52.

Jiang Y, Schilder H. An optimal host response to a bacterium may require the interaction of leukocytes and resident host cells. J Endod 2002;28:279-82.

Kettering JD, Torabinejad M, Jones SL. Specificity of antibodies present in human periapical lesions. J Endod 1991;17:213-6.

Keudell K, Powell G, Diemer R. Humoral antibodies to anaerobic bacteria isolated from patients with pulpal-periapical disease. Oral Surg Oral Med Oral Pathol 1982;53:194-7.

Ko HJ, Lim SS. Production of macrophage inflammatory protein (MIP)-1α and MIP-1β by human polymorphonuclear neutrophils stimulated with Porphyromonas endodontalis lipopolysaccharide. J Endod 2002;28:754-7.

Kuo ML, Lamster IB, Hasselgren G. Host mediators in endodontic exudates. II. Changes in concentration with sequential sampling. J Endod 1998;24:636-40.

Kuntz DD, Genco RJ, Guttuso J, Natiella JR. Localization of immunoglobulins and the third component of complement in dental periapical lesions. J Endod 1977;3:68-73.

Luster AD. Chemokines-chemotactic cytokines that mediate inflammation. N Engl J Med 1998;338:436-45.

Matsuo T, Nakanishi T, Ebisu S. Immunoglobulins in periapical exudates of infected root canals: correlations with the clinical findings of the involved teeth. Endod Dent Traumatol 1995;11:95-9.

Miller GA, DeMayo T, Hutter JW. Production of interleukin-1 by polymorphonuclear leukocytes resident in periradicular tissue. J Endod 1996;22:346-51.

Naidorf IJ. Immunoglobulins in periapical granulomas: a preliminary report. J Endod 1975;1:15-8.

Perrini N, Fonzi L. Mast cells in human periapical lesions: ultrastructural aspects and their possible physiopathological implications. J Endod 1985;11:197-202.

Pulver WH, Taubman MA, Smith DJ. Immune components in human dental periapical lesions. Arch Oral Biol 1978;23:435-43.

Shimauchi H, Takayama S, Imai-Tanaka T, Okada H. Balance of interleukin-1 beta and interleukin-1 receptor antagonist in human periapical lesions. J Endod 1998;24:116-9.

Stashenko P. Role of immune cytokines in the pathogenesis of periapical lesions. Endod Dent Traumatol 1990;6:89-96.

Stashenko P, Wang C, Tani-Ishii N, Yu SM. Pathogenesis of induced rat periapical lesions. Oral Surg Oral Med Oral Pathol 1994;78:494-502.

Stashenko P, Wang CY, Riley E, Wu Y, Ostroff G, Niederman R. Reduction of infection-stimulated periapical bone resorption by the biological response modifier PGG glucan. J Dent Res 1995;74:323-30.

Stashenko P, Yu SM, Wang CY. Kinetics of immune cell and bone resorptive responses to endodontic infections. J Endod 1992;18:422-6.

Stern MH, Dreizen S, Mackler BF, Selbst AG, Levy BM. Quantitative analysis of cellular composition of human periapical granuloma. J Endod 1981;7:117-22.

Takahashi K. Microbiological, pathological, inflammatory, immunological and molecular biological aspects of periradicular disease. Int Endod J 1998;31:311-25.

Takahashi K, Lappin DF, MacDonald GD, Kinane DF. Relative distribution of plasma cells expressing immunoglobulin G subclass mRNA in human dental periapical lesions using in situ hybridization. J Endod 1998;24:164-7.

Tani-Ishii N, Kuchiba K, Osada T, Watanabe Y, Umemoto T. Effect of T-cell deficiency on the formation of periapical lesions in mice: histological comparison between periapical lesion formation in BALB/c and BALB/c nu/nu mice. J Endod 1995;21:195-9.

Torabinejad M, Kettering JD, Bakland LK. Localization of IgE immunoglobulin in human dental periapical lesions by the peroxidase-antiperoxidase method. Arch Oral Biol 1981;26:677-81.

Torabinejad M, Bakland LK. Immunopathogenesis of chronic periapical lesions. A review. Oral Surg Oral Med Oral Pathol 1978;46:685-99.

Torabinejad M, Kettering JD. Identification and relative concentration of B and T lymphocytes in human chronic periapical lesions. J Endod 1985;11:122-5.

Waterman PA, Torabinejad M, McMillan PJ, Kettering JD. Development of

periradicular lesions in immunosuppressed rats. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998;85:720-5.

SEMINAR ASSIGNMENTS: All residents should review, prepare abstracts for the assigned articles and be prepared to discuss the following literature references.

LCDR SAITO

Dwyer TG, Torabinejad M. Radiographic and histologic evaluation of the effect of endotoxin on the periapical tissues of the cat. J Endod 1980;7:31-5.

Kabashima H, Yoneda M, Nagata K, Hirofuji T, Ishihara Y, Yamashita M, Maeda K. The presence of chemokine receptor (CCR5, CXCR3, CCR3)-positive cells and chemokine (MCP-1, MIP-1α, MIP-1β, IP-10)-positive cells in human periapical granulomas. Cytokine 2001;16:62-6.

Lukic A, Arsenijevic N, Vujanic G, Ramic Z. Quantitative analysis of the immunocompetent cells in periapical granuloma: correlation with the histological characteristics of the lesions. J Endod 1990;16:119-22.

Segura JJ, Calvo JR, Guerrero JM, Sampedro C, Jimenez A, Llamas R. The disodium salt of EDTA inhibits the binding of vasoactive intestinal peptide to macrophage membranes: endodontic implications. J Endod 1996;22:337-40.

LCDR BLANSCET

Piattelli A, Artese L, Rosini S, Quaranta M, Musiani P. Immune cells in periapical granuloma: morphological and immunohistochemical characterization. J Endod 1991;17:26-9.

Sjogren U, Mukohyama H, Roth C, Sundqvist G, Lerner UH. Bone-resorbing activity from cholesterol-exposed macrophages due to enhanced expression of interluekin-1 alpha. J Dent Res 2002;81:11-6.

Son HH, Lim SS, Shon WJ, Kim HS, Lee WC. Effects of sonicated Enterococcus faecalis extracts on interleukin-2 and interleukin-4 production by human T cells. J Endod 2004;30:701-3.

Yamasaki M, Morimoto T, Tsuji M, Akihiro I, Maekawa Y, Nakamura H. Role of IL-2 and helper T-lymphocytes in limiting periapical pathosis. J Endod 2006;32:24-9.

LT JACK

Barnes GW, Langeland K. Antibody formation in primates following introduction of antigens into the root canal. J Dent Res 1966;45:1111-4.

Kopp W, Schwarting R. Differentiation of T lymphocyte subpopulations, macrophages, and HLA-DR- restricted cells of apical granulation tissue. J Endod 1989;15:72-5.

Parrish-Novak J, et al. Interleukin 21 and its receptor are involved in NK cell expansion and regulation of lymphocyte function. Nature 2000;408:57-63.

Yu SM, Stashenko P. Identification of inflammatory cells in developing rat periapical lesions. J Endod 1987;13:535-40.

LT HORAN

Kettering JD, Torabinejad M. Concentrations of immune complexes, IgG, IgM, IgE, and C3 in patients with acute apical abscesses. J Endod 1984;10:417-21.

Kettering JD, Torabinejad M. Presence of natural killer cells in human chronic periapical lesions. Int Endod J 1993;26:344-7.

Mattison GD, Haddix JE, Kehoe JC, Progulske-Fox A. The effect of Eikenella corrodens endotoxin on periapical bone. J Endod 1987;13:559-65.

Torabinejad M, Theofilopoulos AN, Kettering JD, Bakland LK. Quantitation of circulating immune complexes, immunoglobulins G and M, and C3 complement component in patients with large periapical lesions. Oral Surg Oral Med Oral Pathol 1983;55:186-90.

LCDR GUISE

Euler GJ, Miller GA, Hutter JW, D'Alesandro MM. Interleukin-6 in neutrophils from peripheral blood and inflammatory periradicular tissues. J Endod 1998;24:480-4.

Haug SR, Heyeraas KJ. Modulation of dental inflammation by the sympathetic nervous system. J Dent Res 2006;85:488-95.

Stern MH, Dreizen S, Mackler BF, Levy BM. Antibody-producing cells in human periapical granulomas and cysts. J Endod 1981;7:447-52.

Torabinejad M, Kettering JD. Detection of immune complexes in human dental periapical lesions by anticomplement immunofluorescence technique. Oral Surg Oral Med Oral Pathol 1979;48:256-61.

LCDR GNAU

Fish EW. Bone infection. J Am Dent Assoc 1939;26:691-712.

Kuo ML, Lamster IB, Hasselgren G. Host mediators in endodontic exudates. I. Indicators of inflammation and humoral immunity. J Endod 1998;24:598-603.

Matsumoto A, Anan H, Maeda K. An immunohistochemical study of the behavior of cells expressing interleukin-1 alpha and interleukin-1 beta within experimentally induced periapical lesions in rats. J Endod 1998;24:811-6.
Metzger Z. Macrophages in periapical lesions. Endod Dent Traumatol 2000;16:1-8.

LT HAWLEY

Akamine A, Hashiguchi I, Toriya Y, Maeda K. Immunohistochemical examination on the localization of macrophages and plasma cells in induced rat periapical lesions. Endod Dent Traumatol 1994;10:121-8.

Danin J, Linder LE, Lundqvist G, Andersson L. Tumor necrosis factor-alpha and transforming growth factor-beta1 in chronic periapical lesions. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2000;90:514-7.

Matsuo T, Ebisu S, Nakanishi T, Yonemura K, Harada Y, Okada H. Interleukin-1 alpha and interleukin-1 beta periapical exudates of infected root canals: correlations with the clinical findings of the involved teeth. J Endod 1994;20:432-5.

Safavi KE, Rossomando EF. Tumor necrosis factor identified in periapical tissue exudates of teeth with apical periodontitis. J Endod 1991;17:12-4.
LT CHESLER

Lim GC, Torabinejad M, Kettering J, Linkhardt TA, Finkelman RD. Interleukin 1-beta in symptomatic and asymptomatic human periradicular lesions. J Endod 1994;20:225-7.

Marton IJ, Kiss C. Characterization of inflammatory cell infiltrate in dental periapical lesions. Int Endod J 1993;26:131-6.

Wallstrom JB, Torabinejad M, Kettering J, McMillan P. Role of T cells in the pathogenesis of periapical lesions. A preliminary report. Oral Surg Oral Med Oral Pathol 1993;76:213-8.
Wang CY, Stashenko P. Characterization of bone-resorbing activity in human periapical lesions. J Endod 1993;19:107-11.

ADDITIONAL READINGS:These references have appeared in past General Readings or as abstracted articles.  They are retained in this category for historical purposes and to enhance General Readings.

Agarwal S, Piesco NP, Johns LP, Riccelli AE. Differential expression of IL-1 beta, TNF-alpha, IL-6, and IL-8 in human monocytes in response to lipopolysaccharides from different microbes. J Dent Res 1995;74:1057-65.

Ohnishi T, Suwa M, Oyama T, Arakaki N, Tori M, Daikuhara Y. Prostaglandin E2 predominately induces production of hepatocyte growth factor/scatter factor in human dental pulp in acute inflammation. J Dent Res 2000;79:748-55.

Pitts DL, Williams BL, Morton TH. Investigation of the role of endotoxin in periapical inflammation. J Endod 1982;8:10-8.

Shinoda S, Murayama Y, Okada H. Immunopathological role of pulpal tissue components in periapical pathosis. I. Detection of "new" antigens in modified dog pulpal extracts. J Endod 1986;12:388-95.

Stewart ML.  Neurokinins. Special Report.  Naval Dental School, Bethesda, MD.  February 2000.

Tani N, Tominaga N, Osada T, Watanabe K, Umemoto T. Immunobiological activities of bacteria isolated from the root canals of post-endodontic teeth with persistent periapical lesions. J Endod 1992;18:58-62.

