CLASSICAL LITERATURE SEMINAR #15a

DATE: 30 November 2006

TOPIC I: Cell Fine Structure and Physiology 

CHAIRPERSON: LT CHESLER

SEMINAR OBJECTIVE: Each resident should understand the structure and function of the organelles present in a cell.

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

MP #1  -discuss the rationale for studying cell fine structure and cellular physiology.

MP #2  -relate the armamentarium and techniques used in the study of cellular structure.

MP #3  -identify and describe the organelles found in the cell.

MP #4  -relate the relative sizes of cells and their organelles.

MP #5  -explain the function of each of the organelles.

MP #6  -describe how the cell produces energy, synthesizes proteins and replicates.

MP #7  -explain the processes of diffusion, osmosis and active transport.

MP #8  -discuss Starling's equilibrium for capillary exchange.

Seminar assignments:   Each resident should prepare a written and oral report on his assigned topics using the assigned reading or more recent references that may bring us up-to-date on the organelle or process.  However, the reports should concentrate on basic concepts.

You may make use of reports from previous years but please ensure that your report is updated with current knowledge.  The Internet is a tremendous resource for current information on your assigned topic.  The use of PowerPoint is strongly encouraged for your oral presentation.   Merely reading your handout will NOT suffice for an “oral report.”

LCDR SAITO

- Golgi apparatus

- lysosomes

- peroxisomes

- secretory vesicles

- pinocytosis / phagocytosis

References:

Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P. Molecular biology of the cell. 4th ed. New York: Garland Publishing, Inc.,2002:346-8,599-633,659-67,686-9,711-39, 39-45, 746-65 .

Bloom W, Fawcett DW. A textbook of histology. 12th ed. New York: Chapman & Hall, 1994:20-2,26-9,47-50.

Brittle EE, Water MG. Cell biology. ER-to-Golgi traffic—this bud’s for you. Science 2000; 289:403-4.

Guyton AC, Hall JE. Textbook of medical physiology. 10th ed. Philadelphia: W.B. Saunders Company, 2000:9-23.

Rothman JE. Mechanisms of intracellular protein transport. Nature 1994;372:55-63.

Seemann J, Jokitalo E, Pypaert M, Warren G. Matrix proteins can generate the higher order architecture of the Golgi apparatus. Nature 2000;407:1022-5.

LCDR BLANSCET

- Nucleus / nucleolus

- DNA

- Cell replication / cell cycle

References:

Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P. Molecular biology of the cell. 4th ed. New York: Garland Publishing, Inc., 2002:191-263,983-1013,1027-60.

Bloom W, Fawcett DW. A textbook of histology. 12th ed. New York: Chapman & Hall, 1994:7-16,40-6,863-70.

Guyton AC, Hall JE. Textbook of medical physiology. 10th ed. Philadelphia: W.B. Saunders Company, 2000:9-37.

Glover DM, Gonzalez C, Raff JW. The centrosome. Sci Am  1993;268:62-8.

Gruber R, Jindra C, Kandler B, Watzak G, Fischer MB, Watzek G. Proliferation of dental pulp fibroblasts in response to thrombin involves mitogen-activated protein kinase signaling. Inter Endod J 2004;37:145-50.

Rennie J. DNA's new twists. Sci Am 1993;268:122-32.

Rosenthal N. DNA and the genetic code. N Engl J Med  1994;331:39-41.

LT JACK

- Proteoglycans

References:

Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P. Molecular biology of the cell. 4th ed. New York: Garland Publishing, Inc., 2002:1090-113. 

Bloom W, Fawcett DW. A textbook of histology. 12th ed. New York: Chapman & Hall, 1994:133-42.

Ten Cate AR. Oral histology - development, structure and function.  5th ed. St Louis: CV Mosby Company, 1998:50-77.

LT JOHN

- Cytoskeleton

-- microtubules

-- microfilaments

-- intermediate filaments

References: 

Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P. Molecular biology of the cell. 4th ed. New York: Garland Publishing, Inc., 2002:907-31.

Bloom W, Fawcett DW. A textbook of histology. 12th ed. New York: Chapman & Hall, 1994:33-40.

Guyton AC, Hall JE. Textbook of medical physiology. 10th ed. Philadelphia: W.B. Saunders Company, 2000:9-23.

Ten Cate AR. Oral histology - development, structure and function. 5th  ed. St Louis: CV Mosby Company, 1998:50-77.

Stossel TP. On the crawling of animal cells. Science 1993;260:1086-94.

Stossel TP. The machinery of cell crawling. Sci Am 1994;9:54-63.

LT HORAN

- Collagen synthesis

References:

Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P.  Molecular biology of the cell. 4th ed. New York: Garland Publishing, Inc., 2002:1090-102. 

Bloom W, Fawcett DW. A textbook of histology. 12th ed. New York: Chapman & Hall, 1994:133-42.

Ten Cate AR. Oral histology - development, structure and function. 5th ed. St Louis: CV Mosby Company, 1998:50-77.

LCDR GUISE

- Cell membrane

- Cell junctions

-- Diffusion, osmosis and active transport

-- Starling equilibrium for capillary exchange

References:

Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P. Molecular biology of the cell. 4th ed. New York: Garland Publishing, Inc., 2002:583-631,1065-90. 

Bloom W, Fawcett DW. A textbook of histology. 12th ed. New York: Chapman & Hall, 1994:3-7. 

Guyton AC, Hall JE. Textbook of medical physiology. 10th ed. Philadelphia: W.B. Saunders Company, 2000:9-23,40-9,162-70.

Ackerman MJ, Clapham DE. Ion channels – basic science and clinical disease. New Engl J Med 1997;336:1575-86.

Bayley H. Building doors into cells. Sci Am 1997;272:62-7.

Doyle DA, Cabral JM, Pfuetzner RA, Kuo A, Gulbis JM, Cohen SL, Chait BT, MacKinnon R. The structure of the potassium channel: molecular basis of K+ conduction and selectivity. Science 1998;280:69-77. 

Jacobson K, Sheets ED, Simson R. Revisiting the fluid mosaic model of membranes. Science 1995;268:1441-2.

Scott JD, Pawson T. Cell communication: the inside story. Sci Am 2000;275:72-9.

Sharon N, Lis H. Carbohydrates in cell recognition. Sci Am 1993;268:82-9.

LCDR GNAU

- Endoplasmic reticulum

- Ribosomes

- Protein synthesis

- transcription / translation

References:

Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P. Molecular biology of the cell. 4th ed. New York: Garland Publishing, Inc., 2002:299-373,689-93,707-9. 

Bloom W, Fawcett DW. A textbook of histology. 12th ed. New York: Chapman & Hall, 1994:17-9,84-90.

Guyton AC, Hall JE. Textbook of medical physiology. 10th ed. Philadelphia: W.B. Saunders Company, 2000:9-23,24-37.

Pennisi E. How the nucleus gets it together. Science 1997;276;1495-7.

Rapoport TA. Transport of proteins across the endoplasmic reticulum membrane. Science 1992;258:931-6.

Tjian R. Molecular machines that control genes. Sci Am 1995;54-61.

Todorov IN. How cells maintain stability. Sci Am 1990:66-75.

Willamson J. Small subunit, big science. Nature 2000;407:306-7.

LT HAWLEY

- Mitochondria

- Energy production

References:

Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P. Molecular biology of the cell. 4th ed. New York: Garland Publishing, Inc., 2002:767-91. 

Bloom W, Fawcett DW. A textbook of histology. 12th ed. New York: Chapman & Hall, 1994:22-5.

Guyton AC, Hall JE. Textbook of medical physiology. 10th ed. Philadelphia: W.B. Saunders Company, 2000:9-23.

Babcock GT, Wikstrom M. Oxygen activation and the conservation of energy in cell respiration. Nature 1992;356:301-9.

Iyengar R. Gating by cyclic amp: expanded role for an old signaling pathway. Science 1996;271:461-3.

Roush W. Regulating G protein signaling. Science 1996;271:1056-8.  

LT CHESLER

 - Regulation of cellular function

-- adenyl cyclase

-- calcium

-- CAMP

References:

Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P. Molecular biology of the cell. 4th ed. New York: Garland Publishing, Inc., 2002:831-73. 

Crumpton  BJ. G proteins and their coupled receptors. Special Report. Naval Postgraduate Dental School, Bethesda, MD. June 2003.

Cooper DM, Mons N, Karpen JW. Adenyl cyclases and the interaction between calcium and CAMP signaling. Nature 1995;374:421-4.

Hengartner M. The biochemistry of apoptosis. Nature 2000;407:770-6.

Linder ME, Gilman AG. G proteins. Sci Am 1992;267:56-61,64-5.

CLASSICAL LITERATURE SEMINAR #15a

DATE:30 November 2006

TOPIC II:Vital Pulp Therapy 

CHAIRPERSON:LT CHESLER

SEMINAR OBJECTIVES: Each resident should understand the various methods of treating healthy or pathologically involved vital pulps of permanent teeth and should analyze the factors that influence the prognosis of such treatment in order to select clinical procedures that afford the highest success rate.

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

MP #1-describe the pulpal reaction to dental caries.

MP #2-discuss the pulpal reaction to dental procedures.

MP #3-compare the indications, contraindications and techniques for direct and indirect pulp capping in immature permanent teeth.

MP #4-compare the indications, contraindications and techniques for direct and indirect pulp capping in permanent teeth.

MP #5-compare the indications, contraindications, and techniques for apexogenesis and apexification. 

MP #6  -relate the indications, contraindications, and techniques for apexogenesis and apexification.

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

Cox CF, Bogen G, Kopel HM, Ruby JD. Repair of pulpal injury by dental materials. In: Hargreave KM, Goodis HE, eds. Seltzer and Bender’s dental pulp. Chicago: Quintessence Publishing Co, Inc, 2002:325-43.

Fouad AF, Levin L. Pulpal reaction to caries and dental procedures. In: Cohen S, Hargreaves KM, eds. Pathways of the pulp. 9th ed. St. Louis: Mosby, Inc., 2006;514-40.

Pitt Ford TR, Shabahang S. In Management of incompletely formed roots. In: Walton RE, Torabinejad M, eds. Principles and practice of endodontics. Philadelphia: Saunders Company, 2002:388-404.

Smith AJ. Dentin formation and repair. In: Hargreave KM, Goodis HE, eds. Seltzer and Bender’s dental pulp. Chicago: Quintessence Pub Inc., 2002:41-93.

Stanley H. Calcium hydroxide and vital pulp therapy. In: Hargreave KM, Goodis HE, eds. Seltzer and Bender’s dental pulp. Chicago: Quintessence Pub Inc., 2002:309-24.

Trope M, Chivian N, Sigurdsson A, Vann WF. Traumatic injuries. In: Cohen S, Burns RC, eds. Pathways of the pulp. 8th ed. St Louis: Mosby, Inc., 2002:611-5.

Trowbridge HO. Preventive endodontics: protecting the pulp. In: Walton RE, Torabinejad M, eds. Principles and practice of endodontics. Philadelphia: Saunders Company, 2002:383-5.

Aeinehchi M, Eslami B, Ghanbariha M, Saffar AS. Mineral trioxide aggregate (MTA) and calcium hydroxide as pulp-capping agents in human teeth: a preliminary report. Int Endod J 2002;36:225-31

Andelin WE, Shabahang S, Wright K, Torabinejad M. Identification of hard tissue after experimental pulp capping using denti sialoprotein (DSP) as a marker. J Endod 2003;29:646-50.

Bjorndal L, Mjor IA. Pulp-dentin biology in restorative dentistry. Part 4: dental caries – characteristics of lesions and pulpal reactions. Quintessence Int 2001;32:717-36.

Calskan MK, Oztop F, Calskan G. Histological evaluation of teeth with hyperplastic pulpitis caused by trauma or caries: case reports. Int Endod J 2003;36:64-70.

Faraco IM, HollandR. Response of the pulp of dogs to capping with mineral trioxide aggregate or a calcium hydroxide cement. Endod Traumatol 2001;17:163-6.

Felton D, Madison S, Kanoy E, Kantor M, Maryniuk G. Long term effects of crown preparation on pulp vitality. J Dent Res 1989;68(special issue);1009(abstract 1139).

Goldberg F, Massone EJ, Spillberg C. Evaluation of the dentinal bridge after pulpotomy and calcium hydroxide dressing. J Endod 1984;10:318-20.

Hachmeister DR, Schindler WG, Walker WA, Thomas DD. The sealing ability and retention characteristics of mineral trioxide aggregate in a model of apexification. J Endod 2002;28:386-90.

Hafez AA, Kopel HM, Cox CF. Pulpotomy reconsidered: application of an adhesive system to pulpotomized permanent primate pulps. Quintessence Int 2000;31:579-89.

Haskell EW, Stanley HR, Chellemi J, Stringfellow H. Direct pulp capping treatment: a long-term follow-up. J Am Dent Assoc 1978;97:607-12.

Heyeraas KJ, Mjor IA. Heyeraas KJ. Pulp-dentin biology in restorative dentistry. Part 3: pulpal inflammation and its sequelae. Quintessence Int 2001;32:611-25.

Horsted-Bindslev P, Vilkinis V, Sidlauskas A. Direct capping of human pulps with a dentin bonding system or with calcium hydroxide cement. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2003;96:591-600.

Jackson CR, Skidmore AE, Rice RT. Pulpal evaluation of teeth restored with fixed protheses. J Prosthet Dent 1991;67:323-5.

Javelet J, Torabinejad M, Bakland LK. Comparison of two pH levels for the induction of apical barrier in immature teeth of monkeys. J Endod 1985;11:375-8.

Judd DJ, Kenny PL. Formocresol concerns. J Can Dent Assoc 1987;53:401-4.

Kleirer D, Barr E. A study of endodontically apexified teeth. Endod Dent Traumatol 1991;7:112-7.

Leung RL, Loesche WJ, Chareneau GT. Effect of Dycal on bacteria in deep carious lesions. J Am Dent Assoc 1980;100:193-7.

Lieberman J, Trowbridge H. Apical closure of nonvital permanent incisor teeth where no treatment was performed. J Endod 1983;9:257-60.

Lim KC, Kirk EJ. Direct pulp capping: a review. Endod Dent Traumatol 1987;3:213-9.

Maryniuk G, Haywood V. Placement of cast restorations over direct pulp capping procedures: a decision analytic approach. J Am Dent Assoc 1990;120:183-7.

Matsuo T, Nakanishi T, Shimizu H, Ebisu S. A clinical study of direct pulp capping applied to carious-exposed pulps. J Endod 1996;22:551-66.

Menezes R, Bramante CM, Letra A, Carvalho VGG, Garcia RB. Histologic evaluation of pulpotomies in dog using two types of mineral trioxide aggregate and regular and white Portland cements as wound dressings. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2004;98:376-9.

Mjor IA, Heyeraas KJ. Pulp-dentin biology in restorative dentistry. Part 1: normal structure and physiology. Quintessence Int 2001;32:427-46.

Mjor IA. Pulp-dentin biology in restorative dentistry. Part 2: initial reactions to preparation of teeth for restorative procedures. Quintessence Int 2001;32:537-51.

Mjor IA. Pulp-dentin biology in restorative dentistry. Part 5: clinical management and tissue changes associated with wear and trauma. Quintessence Int 2001;771-88.

Mjor IA. Pulp-dentin biology in restorative dentistry. Part 6: reactions to restorative materials, tooth-restoration interfaces, and adhesive techniques. Quintessence Int 2002;33:35-63.

Mjor I. Pulp-dentin biology in restorative dentistry. Part 7: the exposed pulp. Quintessence Int 2002;33:113-35.

Murray PR, Lumley PF, Franquin JC, Smith AJ. Postoperative pulpal and repair responses. J Am Dent Assoc 2000;131:321-9.

Nakamura Y, Hammarstrom L, Matsumoto K, Lyndstadaas SP. The induction of reparative dentine by enamel proteins. Int Endod J 2002;35:407-17.

Pashley EL, Meyers, Pashley, Whiteford. Systemic distribution of 14C-formaldehyde from formocresol-treated pulpotomy sites. J Dent Res 1980;59:603-8.

Qader NS. Pulp capping: materials and efficiacy. Special report. Naval Postgraduate Dental School, Bethesda, MD. January 2002.

Rafter M. Vital pulp therapy – a review. J Ir Dent Assoc 2001;47:115-21.

Schuurs AHB, Gruythuysen RJM, Wesselink PR. Pulp capping with adhesive resin-based composite vs calcium hydroxide: a review. Endod Dent Traumatol 2000;16:240-50.

Sipes R, Brinkley CJ. The use of formocresol in dentistry: a review of the literature. Quintessence Int 1986;17:415-8.

Stanley HR, White CL, McCray L. The rate of tertiary (reparative) dentine formation in the human tooth. Oral Surg Oral Med Oral Pathol 1966;21:180.

Stanley H. Pulp capping: conserving the dental pulp - can it be done? Is it worth it? Oral Surg Oral Med Oral Pathol 1989;68:628-39.

Teixeira LS, Demarco FF, Coppola MC, Bonow LM. Clinical and radiographic evaluation of pulpotomies performed under intrapulpal injection of anesthetic solution. Int Endod J 2001;34:440-6.

Tronstad L, Mjor IA. Capping of the inflamed pulp. Oral Surg Oral Med Oral Pathol 1972;34:477-85.

Valderburg J, Jokstad A, Ambjornsen E, Norheim PW. Assessment of the periapical and clinical status of crowned teeth over 25 years. J Dent 1997;25:97-105.

Ward J. Vital pulp therapy in cariously exposed permanent teeth and its limitations. Aust Endod J 2002;28:29-37.

Webber RT. Apexogenesis versus apexification. Dent Clin North Am 1984;28:669-97.

Yamasaki M, Kumazawa M, Kohsaka T, Nakamura H, Kameyama Y. Pulpal and periapical tissue reactions after experimental pulpal exposure in rats. J Endod 1994;20:13-7.

Yoshimine Y, Maeda K. Histologic evaluation of tetracalcium phosphate-based cement as a direct pulp-capping agent. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1995;79:351-8.

SUPPLEMENTAL READINGS:

Previously abstracted in Classical Literature Seminar #9:

Cvek M. A clinical report on partial pulpotomy and capping with calcium hydroxide in permanent incisors with complicated crown fractures. J Endod 1978;4:232‑7.

Cvek, M, Cleaton-Jones PE, Austin JC, Adreasen JO. Pulp reactions to exposure after experimental crown fractures or grinding in adult monkeys. J Endod 1982;8:391-7.

Fuks AB Chosack A, Klein H, Eidelman E. Partial pulpotomy as a treatment alternative for exposed pulps in crown-fractured permanent incisors. Endod Dent Traumatol 1987:3:100-2.

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

LCDR SAITO

Fusayama T, Kurosaki N. Structure and removal of carious dentin. Int Dent J 1972;22:401-11. 

Kakehashi S, Stanley HR, Fitzgerald RT. The effects of surgical exposures of dental pulps in germ-free and conventional laboratory rats. Oral Surg Oral Med Oral Pathol 1965;20:340-9.

LCDR BLANSCET

Massler M, Pawlak J. The affected and infected pulp. Oral Surg Oral Med Oral Pathol 1977;43:929-47.

Reeves R, Stanley MR. The relationship of bacterial penetration and pulpal pathosis in carious. Oral Surg Oral Med Oral Pathol 1966;22:59-65. 

LT JACK

Murray PE, Garcia-Godoy F. The outlook for implants and endodntics: a review of the tissue engineering strategies to create replacement teeth for patients. Dent Clin N Am 2006;50:299-315.

Nakashima M, Akamine A. The application of tissue engineering to regeneration of pulp and dentin in endodontics. J Endod 2005;31:711-18.

LT JOHN

Pisanti S, Sciaky I. Origin of calcium in repair wall after pulp exposure in dog. J Dent Res 1964;43:641-4. 

Sciaky I, Pisanti S. Localization of calcium placed over amputated pulps in dogs' teeth. J Dent Res 1960;39:1128-32

LT HORAN

Tronstad L, Mjor IA. Capping of the inflamed pulp. Oral Surg Oral Med Oral Pathol 1972;34:477-85.

Felippe WT, Felippe MCS, Rocha MJC. The effect of mineral trioxide aggregate on the apexification and periapical healing otf teeth with incomplete root formation. Inter Endod J 2006;39:2-9.

LCDR GUISE

Fusayama T, Okuse K, Hosoda H. Relationship between hardness, discoloration, and microbial invasion in carious dentin. J Dent Res 1966;45:1033-46.

Jordan RE, Suzuki M, Skinner DH. Indirect pulp capping of carious teeth with periapical lesions. J Am Dent Assoc 1978;97:37-43.

LCDR GNAU

Haskell EW, Stanley HR, Chellemi J, Stringfellow H. Direct pulp capping treatment: a long-term follow-up. J Am Dent Assoc 1978;97:607-12.

Tronstad L. Reaction of the exposed pulp to Dycal treatment. Oral Surg Oral Med Oral Pathol 1974;38:945-53.

LT HAWLEY

Holland R, de Souza V, Murata SS, Nery MJ, Bernabe PFE, Otoboni Filho JA, Dezan Junior E. Healing process of dog pulp after pulpotomy and pulp covering with mineral trioxide aggregate and Portland cement. Braz Dent J 2001;12:109-13.

Takita T, Hayashi M, Takeichi O, Ogiso B, Suzuki N, Otsuka K, Ito K. Effect of mineral trioxide aggregate on proliferation of cultured human dental pulp cells. Inter Endod J 2006;39:415-22.

