
3. Bumgardner JD, Lucas LC. Cellular response to metallic ions re-
leased from nickel-chromium dental alloys. J Dent Res 1995;74:
1521–1527.

4. Craig RG, Hanks CT. Reaction of fibroblasts to various dental
casting alloys. J Oral Pathol 1988;17:341–347.

5. Craig RG, Hanks CT. Cytotoxicity of experimental casting alloys
evaluated by cell culture tests. J Dent Res 1990;69:1539–1542.

6. Wataha JC. Biocompatibility of dental casting alloys: A review.
J Prosthet Dent 2000;83:223–234.

7. Kawahara H, Yamagami A, Nakamura M. Biological testing of
dental materials by means of tissue culture. Int Dent J 1968;18:
443–467. 

8. Messer RLW, Lucas LC. Evaluations of metabolic activities as bio-
compatibility tools: A study of individual ions’ effects on fibro-
blasts. Dent Mater 1999;15:1–6.

9. Messer RLW, Lucas LC. Cytotoxicity of nickel-chromium al-
loys: Bulk alloys compared to multiple ion salt solutions. Dent
Mater 2000;16:207–212.

10. Mjör IA, Hensten-Pettersen A. The biological compatibility of al-
ternative alloys. Int Dent J 1983;33:35–40. 

11. Naji A, Harmand MF. Study of the effect of the surface state on
the cytocompatibility of a Co-Cr alloy using human osteoblasts
and fibroblasts. J Biomed Mater Res 1990;24:861–871.

12. Wataha JC. Cytotoxicity tests to screen the biological perfor-
mance of dental casting alloys. Biocompatibility, allergies and re-
sistance to corrosion: 8 years of research. Neuchâtel, Switzerland:
Metalor, 1996:27–31.

13. Wataha JC, Lookwood PE. Release of elements from dental cast-
ing alloys into cell-culture medium over 10 months. Dent Mater
1998;14:158–163. 

14. Wataha JC, Malcolm CT. Effect of alloy surface composition on
release of elements from dental casting alloys. J Oral Rehabil
1996;23:583–589. 

15. Wataha JC, Craig RG, Hanks CT. The release of elements of den-
tal casting alloys into cell culture medium. J Dent Res 1991;70:
1014–1018.

16. Wataha JC, Craig RG, Hanks CT. Precision of and new methods
for testing in vitro alloy cytotoxicity. Dent Mater 1992;8:65–71.

17. Wataha JC, Hanks CT, Craig RG. The in vitro effects of metal
cations on eukaryotic cell metabolism. J Biomed Mater Res 1991;
25:1113–1149.

18. Wataha JC, Hanks CT, Craig RG. In vitro synergistic, antagonistic
and duration of exposure effects of metal cations on eukaryotic
cells. J Biomed Mater Res 1992;26:1297–1309.

19. Wataha JC, Hanks CT, Craig RG. The effect of cell monolayer
density on the cytotoxicity of metal ions which are released from
dental alloys. Dent Mater 1993;9:172–196.

20. Wataha JC, Hanks CT, Craıg RG. Uptake of metal cations by fi-
broblasts in vitro. J Biomed Mater Res 1993;27:227–232.

21. Wataha JC, Hanks CT, Sun Z. Effect of cell line on in vitro metal
ion cytotoxicity. Dent Mater 1994;10:156–161. 

22. Wataha JC, Hanks CT, Sun Z. In vitro reaction of macrophages to
metal ions from dental biomaterials. Dent Mater 1995;11:239–245.

23. Wataha JC, Lookwood PE, Nelson SK, Bouıllaguet S. Long-term
cytotoxicity of dental casting alloys. Int J Prosthodont 1999;12:
242–248.

24. Wataha JC, Lookwood PE, Nelson, SK , Rakich D. In vitro cyto-
toxicity of dental casting alloys over 8 months. J Oral Rehabil
1999;26:379–387.

25. Wataha JC, Malcolm CT, Hanks CT. Correlation between cyto-
toxicity and the elements released by dental casting alloys. Int
J Prosthodont 1995;8:9–14.

26. Can A, Albertini DF. M-phase specific centrosome-microtubule
alterations induced by the fungicide MBC in human granulosa
cells. Mutat Res 1997;373:139–151.

27. Hanks CT, Wataha JC, Sun Z. In vitro models of biocompatibil-
ity: A review. Dent Mater 1996;12:186–193. 

28. Nelson SK, Wataha JC, Cıbırka RM, Lockwood PE. Accelerated
toxicity testing of casting alloys and reduction of intraoral release
of elements. J Prosthet Dent 1999;81:715–720. 

29. Arvidson K, Cottler-Fox M, Hammarlund E, Friberg U. Cytotoxic
effects of cobalt-chromium alloys on fibroblasts derived from
human gingiva. Scand J Dent Res 1986;95:356–363.

30. Woody RD, Huget EF, Horton JE. Apparent cytotoxicity of base
metal casting alloys. J Dent Res 1977;56:739–743.

31. Lodish H, Berk A, Zipursky SL, Matsudaira P, Baltimore D,
Darnell J. Molecular Cell Biology, ed 4. New York: Freeman,
2000:836–843.

Cytoskeletal Effects of Dental Casting AlloysCan et al

The International Journal of ProsthodonticsVolume 17, Number 1, 2004 51

Literature Abstract

Micromechanics/structure relationships in the human mandible.

This research obtained the micromechanical properties of human mandibular cortical bone as a
function of orientation from TMJ to TMJ. A mandible obtained from a deceased 66-year-old
woman free of bone disease was used. The mandible was cut into 2-cm blocks and embedded in
poly methylmethacrylate. Micromechanical properties were analyzed using the UH3 scanning
acoustic microscope (SAM) in the burst mode for high resolution. The coordinates system was
defined such that the inferior border of the mandible is positioned on the x-y plane. x is along the
anterior-posterior direction, y is in the horizontal direction, and z is in the superior-inferior direc-
tion. The osteonal orientations were almost parallel to the x-axis and eventually branched into two
directions toward the coronoid process and condylar head. The SAM revealed that almost the
whole area of the mandibular body was transversely isotropic in the plane perpendicular to the x-
axis. In the parallel and oblique directions, all data were transversely isotropic with respect to the
x-axis. Data of the perpendicular osteons were transversely isotropic with respect to the z-axis.
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