CLASSICAL LITERATURE SEMINAR #19

DATE:  8 February 2007

TOPIC:  Inflammation / Immunology #1 

CHAIRPERSON:  LCDR(sel) JACK

SEMINAR OBJECTIVE: Each resident should understand the 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  -describe various laboratory methods for detecting immunologic components.

MP #2  -relate how the microcirculation of the pulp plays a role in the inflammatory process.

MP #3  -relate the processes of aggregation, margination/pavementing, emigration/diapedesis, chemotaxis, phagocytosis, etc.

MP #4  -describe the cells involved in the acute inflammatory response.

MP #5  -describe the source, process of activation, and function of the non-

specific mediators of inflammation.

MP #6  -desribe the endogenous anti-inflammatory process.

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

Abbas AK, Lichtman AH, Pober JS. Cellular and molecular immunology. 4th ed. Philadelphia: W.B. Saunders Company, 2000:3-38.
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, 2001:15-45.

Malle D. Cell migration and inflammation. In: Roitt I, Brostoff J, Male D, eds. Immunology. 6th ed. London: Mosby International Ltd, 2001:47-61.

Trowbridge HO, Emling RC. Inflammation: a review of the process. 5th ed. Chicago: Quintessence Publishing Company, 1997:1-74.

Walport M. Complement. In: Roitt I, Brostoff J, Male D, eds. Immunology. 5th ed. London: Mosby International Ltd, 2000:43-59.

Carson KR. Induction of lipopolysaccharide via Toll-like receptor-4. Special Report. Naval Postgraduate Dental School, Bethesda, MD.  January 2004.

Costa, G. The complement system. Special Report. Naval Postgraduate Dental School, Bethesda, MD.  November 1999.
Crumpton BJ. Lipoxins. Special Report. Naval Postgraduate Dental School, Bethesda, MD. January 2004.
Devey, JP. The macrophage. Special Report. Naval Postgraduate Dental School, Bethesda, MD. January 1997.
Euler GJ. Nitric oxide. Special Report. Naval Dental School, Bethesda MD. November 1995.

Pastor JE. Neutrophil cytoskeleton activity during chemotaxis. Special Report. Naval Dental School, Bethesda, MD. May 1996.

Stevens RW. The acute phase response. Special Report. Naval Postgraduate Dental School, Bethesda MD. January 2002.

Strimer, A. Cyclooxygenase-2 inhibition. Special Report. Naval Postgraduate Dental School, Bethesda, MD. April 1999.

Baumgardner KR, Sulfaro MA. The anti-inflammatory effects of human recombinant copper-zinc superoxide dismutase on pulp imflammation. J Endod 2001;27:190-5.

Chang YC, Yang SF, Hsieh YS. Regulation of matrix metalloproteinase-2 production by cytokines and pharmacological agents in human pulp cell cultures. J Endod 2001;27:679-82.

Chang YC, Yang SF, Huang FM, Liu CM, Tai KW, Hseih YS. Proinflammatory cytokines induce cyclooxygenase-2 mRNA and protein expression in human pulp cell cultures. J Endod 2003;29:201-4.

Galli SJ. New concepts about the mast cell. N Engl J Med 1993;328:257-65.

Goodis H, Saeki K. Identification of bradykinin, substance P, and neurokinin A in human dental pulp. J Endod 1997;23:201-4.

Henderson WR. The role of leukotrienes in inflammation. Ann Intern Med 1994;121:684-97.

Izumi T, Yamada K, Inoue H, Watanabe K, Nishigawa Y. Fibrinogen/fibrin and fibronectin in the dentin-pulp complex after cavity preparation in rat molars. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998;86:587-91.

Nakanishi T, Shimizu H, Hosokawa Y, Matsuo T. An immunohistological study on cyclooxygenase-2 in human dental pulp. J Endod 2001;27:385-8.

Okiji T, Morita I, Sunada I, Murota S. The role of leukotriene B4 in neutrophil infiltration in experimentally-induced inflammation of rat tooth pulp. J Dent Res 1991;70:34-7.

Pertl C, Kaufmann W, Amann R, Heinemann A, Ebeleseder K, Polansky R, Saria A, Kim S. Secretoneurin, a novel neuropeptide, in the human dental pulp. Arch Oral Biol 1998;43:361-5.

Proctor ME, Turner DW, Kaminski EJ, Osetek EM, Heuer MA. Determination and relationship of C-reactive protein in human dental pulps and in serum. J Endod 1991;17:265-70.

Suzuki N, Iliji T, Suda H. Enhanced expression of activation-associated molecules on macrophages of heterogeneous populations in expanding periapical lesions in rat molars. Arch Oral Biol 1999;44:67-79.

Walport MJ. Complement; first of two parts. N Engl J Med 2001;344:1058-66.

Walport MJ. Complement; second of two parts. N Engl J Med 2001;344:1140-44.

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

SEMINAR All

LCDR SAITO

Bergenholtz G, Warfvinge J. Migration of leukocytes in dental pulp in response to plaque bacteria. Scand J Dent Res 1982;90:354-62.

Reynaud af Geijersstam A. Sorsa T, Stackelberg, Tervahartiala T, Haapasalo M. Effect of E. faecalis on the release of serine proteases elastase and cathepsin G and collagenase-2 (MMP-8) by human polymorphonuclear leukocytes (PMNs). Int Endod J 2005;38:667-77.

Sundqvist G, Rosenquist JB, Lerner UH. Effects of bradykinin and thrombin on prostaglandin formation, cell proliferation and collagen biosynthesis in human dental-pulp fibroblasts. Arch Oral Biol 1995;40:247-56.

Suzuki T, Kumamoto H, Ooya K, Motegi K. Expression of inducible nitric oxide syhtase and heat shock proteins in periapical inflammatory lesions. J Oral Pathol Med 2002;31:488-93.

LCDR BLANSCET

Byers MR, Taylor PE, Khayat BG, Kimberly CL. Effects of injury and inflammation on pulpal and periapical nerves. J Endod 1990;16:78-84.

Chang MC, Jeng JH, Lin CP, Lan WH, Tsai W, Hsieh CC. Thrombin activates the growth, cell-cycle kinetics, and clustering of human dental pulp cells. J Endod 1999;25:118-22.

Cotti E, Torabinejad M. Detection of leukotriene C4 in human periradicular lesions. Int Endod J 1994;27:82-6.

Grutzner EH, Garry MG, Hargreaves KM. Effect of injury on pulpal levels of immunoreactive substance P and immunoreactive calcitonin gene-related peptide. J Endod 1992;18:553-7

LT JOHN

Chang YC, Yang SF, Huang FM, Tai KW, Hseih YS. Induction of tissue plasminogen activator gene expression by proinflammatory cytokines in human pulp and gingival fibroblasts. J Endod 2003:29:114-7.

Cohen JS, Reader A, Fertel R, Beck M, Meyers WJ. A radioimmunoassay determination of the concentrations of prostaglandins E2 and F2alpha in painful and asymptomatic human dental pulps. J Endod 1985; 11:330-5.

Karabucak B, Walsch H, Jou YT, Simchon S, Kim S. The role of endothelial nitric oxide in the substance P induced vasodilation in bovine dental pulp. J Endod 2005;31:733-6.

Lerner UH. Regulation of bone metabolism by the kallikrein-kinin system, the coagulation cascade, and the acute-phase reactants. Oral Surg Oral Med Oral Pathol 1994;78:481-93.

LT HORAN

Bowles WR, Withrow JC, Lepinski AM, Hargreaves KM. Tissue levels of immunoreactive substance P are increased in patients with irreversible pulpitis. J Endod 2003;29:265-7.

Caviedes-Bucheli J, Lombana N, Azuero-Holguin MM, Munoz HR. Quantification of neuropeptides (calcitonin gene-related peptide, substance P, neurokinin A, neuropeptide Y and vasoactive intestinal polypeptide) expressed in healthy and inflamed human dental pulp. Int Endod J 2006;39:394-400.

Miyauchi M, Takata T, Ito H, Ogawa I, Kobayashi J, Nikai H, Ijuhin N. Immunohistochemical demonstration of prostaglandins E2, F2 alpha, and 6- keto-prostaglandin F1 alpha in rat dental pulp with experimentally induced inflammation. J Endod 1996;22:600-2. 

Shin S-J, Lee J-I, Baek S-H, Lim S-S. Tissue levels of matrix metalloproteinases in pulps and periapical lesions. J Endod 2002;28:313-5.

LCDR GUISE

McClanahan SB, Turner DW, Kaminski EJ, Osetek EM, Heuer MA. Natural modifiers of the inflammatory process in the human dental pulp. J Endod 1991;17:589-93.

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

Shimauchi H, Takayama S, Miki Y, Okada H. The change of periapical exudate prostaglandin E2 levels during root canal treatment. J Endod 1997;23:755-8.

Short Report - You should also prepare a brief written report and oral presentation on the following methods used for detecting immune components:

Radioimmunoassay (RIA) and enzyme-linked immunosorbent assay (ELIZA)

Ref:Roitt I, Brostoff J, Male D. Immunology. 6th ed. St Louis: Mosby International Ltd, 2001:417-34.

LCDR GNAU

Rauschenberger CR, McClanahan SB, Pederson ED, Turner DW, Kaminski EJ. Comparison of human polymorphonuclear neutrophil elastase, polymorphonuclear neutrophil cathepsin-G, and alpha 2-macroglobulin levels in healthy and inflamed dental pulps. J Endod 1994;20:546-50.

Torabinejad M, Cotti E, Jung T. Concentrations of leukotriene B4 in symptomatic and asymptomatic periapical lesions. J Endod 1992;18:205-8.

Wakisaka S. Neuropeptides in the dental pulp: distribution, origins, and correlation. J Endod 1990;16:67-9.
Wakisaka 

Short Report - You should also prepare a brief written report and oral presentation on the following methods used for detecting immune components:

Complement fixation, direct and indirect immunofluorescence and

immunoelectrophoresis

Ref:Roitt I, Brostoff J, Male D. Immunology. 6th ed. St Louis: Mosby International Ltd, 2001:417-34.

LTJG HAWLEY

McNicholas S, Torabinejad M, Blankenship J, Bakland L. The concentration of prostaglandin E2 in human periradicular lesions. J Endod 1991;17:97-100.

Nup C, Rosenberg P, Linke H, Tordik P. Quantitation of catecholamines in inflamed human dental pulp by high-performance liquid chromatography. J Endod 2001;27:73-5.

Takeichi O, Saito I, Hayashi M, Tsurumachi T, Saito T. Production of human-inducible nitric oxide synthase in radicular cysts. J Endod 1998;24:157-60.

Short Report - You should also prepare a brief written report and oral presentation on the following methods used for detecting immune components:

Monoclonal antibody production and assays for complement components 

Ref:Roitt I, Brostoff J, Male D. Immunology. 6th ed. St Louis: Mosby International Ltd, 2001:417-34.

LT CHESLER

Kogushi M, Nakamura S, Kishi Y, Kim S, Takahashi K. A study of leukocyte extravasation in early inflammatory changes in the pulp. J Endod 1988;14:475-81.

Tokuda M, Miyamoto R, Nagaoka S, Torii M. Substance P enhances expression of lipopolysaccharide-induced inflammatory factors in dental pulp cells. J Endod 2004;30:770-4.

Tsai CH, Chen YJ, Huang FM, Su YF, Chang YC. The upregulation of matrix metalloproteinase-9 in inflamed human dental pulps. J Endod 2005;31:860-6.

Short Report - You should also prepare a brief written report and oral presentation on the following methods used for detecting immune components:

Single radial immunodiffusion, immuno-double diffusion and hemagglutination

Ref:Roitt I, Brostoff J, Male D. Immunology. 6th ed. St Louis: Mosby International Ltd, 2001:417-34.

ADDITIONAL READINGS: These references have appeared in past General Readings, as abstracted articles, or are supplemental to the seminar. They are retained in this category for historical purposes and to enhance General Readings.  Although important in this seminar, these papers will not be reviewed.  Please refer to the previous seminars as noted.
Bernick S. Morphological changes in lymphatic vessels in pulpal inflammation. J Dent Res 1977;56:841-9. (CL #16)

Bishop MA, Malhotra M. An investigation of lymphatic vessels in the feline dental pulp. Am J Anat 1990;187:247-53. (CL #16)

Bunczak-Reeh MA, Hargreaves KM. Effect of inflammation on the delivery of drugs to dental pulp. J Endod 1998;24:822-5. (Supplemental)

Hirafuji M, Shinoda H. Increased prostaglandin I2 and thromboxane A2 production by rat dental pulp after intravenous administration of endotoxin. Arch Oral Biol 1994;39:995-1000. (Supplemental)

Kim S. Microcirculation of the dental pulp in health and disease. J Endod 1985;11:465-71. (CL #16)

Kim S. Neurovascular interactions in the dental pulp in health and inflammation. J Endodon 1990;16:48-53. (previously abstracted in #16, general reading in #27)

Lohinai Z, Balla I, Marczis J, Vass Z, Kovach AG. Evidence for the role of nitric oxide in the circulation of the dental pulp. J Dent Res 1995;74:1501-6. (Supplemental)

Spoto G, Fioroni M, Rubini C, Tripodo D, Perinetti G, Piattelli A. Aspartate aminotransferase activity in human healthy and inflamed dental pulps. J Endod 2001;27:394-5. (Supplemental)

Takahashi K. Changes in the pulpal vasculature during inflammation. J Endod 1990; 16:92-7. (CL #16)

Tonder KJ. Vascular reactions in the dental pulp during inflammation. Acta Odontol Scand 1983;41:247-56. (CL #16)

Torabinejad M, Eby WC, Naidorf IJ. Inflammatory and immunological aspects of the pathogenesis of human periapical lesions. J Endod 1985;11:479-88.

Torabinejad M. Mediators of acute and chronic periradicular lesions. Oral Surg Oral Med Oral Pathol 1994;78:511-21.

