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SEM comparison of in vitro dental plaque 

test strains to saliva-coated enamel for both culture 
conditions (with or without sucrose). 

Cell morphology within the S. mutans strain was not 
affected by growth conditions (CS or SG). No apparent 
cell destruction was observed in the cell sediment 
plaques, despite the vigorous preparation procedures of 
homogeniz.ation and spatulation. 

The S. sobrinus strain appeared to be more sensitive 
to growth conditions, resulting in altered cell morpholo­
gy in the SG plaque. Although this effect was also seen 
in the CS glucan plaque (Fig. 4b), it was most prevalent 
in the SG non-glucan plaque (Fig . 3d). The reason for 
this finding is not certain. It is possible that growth of 
S. sobrinus may have been influenced by local condi­
tions present at the enamel surface. The competition for 
substrate among closely packed cells may have resulted 
in changes in cell morphology. Another possibility is 
that localized changes in salt concentration may have 
resulted in alterations in cell morphology, since we 
observed that salt crystals formed on the enamel surface 
of some of the samples during incubation in the grown 
medium. This contention is supported by two previous 
studies in which ultrastructural changes were induced in 
S. sobrinus by varying the concentration of zinc ions 
(Scheie et al. , 1989), and changing the ratio of bicar­
bonate to potassium in the growth medium (Tao et al ., 
1987). 

Differences in the uniformity of cell distribution 
were observed between the CS and SG plaques. SG 
plaque cells grew in clumps, creating variations in cell 
densities and glucan material across the enamel surface. 
Repeated homogeniz.ation and spatulation of the CS 
plaque produced a uniform distribution of cells, or cells 
and glucan, without causing disruption of the cells. The 
homogeneity of the CS test plaque can be considered an 
advantage in the IEDT model. A highly standardized 
test plaque minimizes variability due to differences in 
the acidogenic response of the plaque between one test 
and another. In contrast, the SG test plaque was highly 
variable, especially for cells grown in the presence of 
sucrose. The distribution of cells and glucan material 
varied from extremes of all cells to all glucan. 
Differences in the distribution of cells in plaque can 
result in marked variation in the demineralizing potential 
of plaque (Zero et al. , 1986b, 1992), thus complicating 
the evaluation of the virulence characteristics of a 
specific bacterial strain. Previous studies involving the 
IEDT model have been carried out utilizing CS plaque 
samples prepared in the same manner to that used in this 
investigation (Zero et al., 1986a, 1986b, 1992). The 
results in this current investigation support the use of a 
cell sediment plaque, rather than a surface grown 
plaque, for IEDT model studies. 

213 

Acknowledgement 

The authors thank Dr. J.D.B. Featherstone for 
reviewing the manuscript and Dr. J. Tanzer for kindly 
providing us with the test strains. 

References 

Brudevold F, Attarz.adeh F, Tehrani A, Van Houte 
J, Russo J (1984) Development of a new intraoral 
demineraliz.ation test. Caries Res. 18, 421-429. 

Curzon MEJ, Zero DT, Treasure PE, Eisenberg 
AD, Featherstone JDB (1984) Evaluation of a steriliz­
able artificial mouth to study plaque pH and enamel de­
mineraliz.ation. In: Foods, Nutrition and Dental Health 
Conference, Vol. 4. Hefferen JJ, Ayer WA, Koehler 
HM , McEnery CT (eds.). Am. Dent. Assoc., Chicago. 
pp. 7-14. 

Ellwood DC (1976) Chemostat studies of oral bac­
teria. In: Microbial Aspects of Dental Caries. Vol. 3. 
Stiles HJ, Loesche WJ, O'Brien TC (eds.). Information 
Retrieval, Washington DC. pp. 785-798. 

Gibbons RJ, van Houte J ( 1975) Bacterial adherence 
in oral microbial ecology. Ann Rev Microbial. 29, 19-
44. 

Hamada S, Slade HD (1980) Biology, immunology 
and cariogenicity of Streptococcus mutans. Microbial 
Rev. 44, 331-384. 

Hamada S, Torri M (1978) Effect of sucrose in cul­
ture media on the location of glucosyltransferase of 
Streptococcus mutans and cell adherence to glass sur­
faces. Infect Immun. 20, 592-599. 

Koga T , Toda Y, Moro I, Hamada S (1988) Elec­
tron-microscopic observations of adherence of serotype 
c Streptococcus mutans to the enamel surface due to 
glucan synthesis. Zbl Bakt Mikro Hyg. 269, 492-500. 

Loesche WJ (1986) Role of Streptococcus mutans in 
human dental decay. Microbial Rev. 50, 353-380. 

Moro I, Toda Y, Koga T, Hamada S (1986) Mor­
phological aspects of Streptococcus mutans. In : Molecu­
lar Microbiology and Immunobiology of Streptococcus 
mutans. Hamada S, Michalek S, Kiyono H, Menaker L, 
McGhee JR (eds.). Elsevier, Amsterdam. pp. 81-90. 

Scheie A, Fejerskov 0, Assev S, Rolla G (1989) 
Ultrastructural changes in Streptococcus sobrinus 
induced by xylitol, NaF and Zn Cl2. Caries Res. 23, 
320-327. 

Tao L, Tanzer JM, MacAlister TJ (1987) Bicarbon­
ate and potassium regulation of the shape of Streptococ­
cus mutans NCTC 10449S. J Bacterial. 169, 2543-2547. 

Toda Y , Moro J, Koga T, Asakawa H, Hamada S 
(1987) Ultrastructure of extracellular polysaccharides 
produced by serotype c Streptococcus mutans. J Dent 
Res. 66, 1364-1369. 



S.M. McCormack et al. 

van Route J (1980) Bacterial specificity in the etiol­
ogy of dental caries. Int Dent J. 30, 305-326 . 

Zero DT, van Houle J, Russo J (1986a) The intra­
oral effect on enamel demineralization of extracellular 
matrix material synthesized from sucrose by Streptococ­
cus mutans. J Dent Res. 65, 918-923. 

Zero DT, van Route J, Russo J (1986b) Enamel 
demineralization by acid produced from endogenous sub­
strate in oral streptococci. Arch Oral Biol. 31, 229-234. 

Zero DT, Fu J, Anne KM, Cassata S, McCormack 
SM, Gwinner LM (1992) An improved intra-oral enamel 
demineralization test model for the study of dental car­
ies. J Dent Res. 71 (Spec. Iss.), 871-878. 

214 

Discussion With Reviewers 

T. Sabet: What is the basic chemical composition of 
the clarified saliva? Did the authors test for the pre­
sence of antibodies against each of the 2 bacteria (in this 
study) in the saliva? 
Authors: The clarification of saliva is a standardization 
procedure to remove cellular debris and bacteria from 
whole saliva, while leaving proteins and glycoproteins 
which are involved in pellicle formation. Antibodies can 
be associated with the salivary pellicle; however, in this 
study, their role would be to enhance bacterial adhesion 
tp the enamel surface, rather than to initiate an immuno­
logic response. 

P.A. Adriaens: In cell sediment samples, the interface 
between the enamel and the plaque mass may not be 
comparable to the interface in a surface grown sample. 
How will this difference affect the test results related to 
demineralization of the sample? 
Authors: There may be a difference. However, to 
grow bacteria on a surface requires metabolic activity, 
which leads to the production of acid and results in 
demineralization of the enamel surface. Thus, a direct 
comparison, in a controlled manner, of the surface 
grown and cell sediment plaque is not possible. 

P.A. Adriaens: Which kind of methods were used to 
quantitatively or qualitatively evaluate the subjective 
observations of the specimens? How do these support 
the statements made concerning the "uniform" distribu­
tion of bacterial cells? Which statistical analyses were 
performed? 
Authors: Sample size was n = 2, which is not appro­
priate for statistical analysis. A thorough examination of 
the samples was carried out in the SEM, and the micro­
graphs shown are representative. 


