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Abstract

Bactericidal effects of chitosans with varying molecular weight (10,000~170,000) were investigated for
Streptococcus mutans, a primary causative bacterium of dental caries. The molecular weight of chitosan was a
significant contributor to the bactericidal effect, and a chitosan having approximately 30,000 of molecular
weight exhibited the highest bactericidal effects on S. mutans. Treatment of chitosan resuited in leaking
intracellular protein and nucleic acid out of S. mutans cells. In addition, the divalent cations such as Ca* and
Mg* were also significantly released out of the cell. Visible damage of chitosan treated cells was observed by
transmission electron microscopy (TEM), in which the cell wall was notably distorted and cytoplasmic
membrane was separated from the cell wall. The results suggested that the bactericidal effect of chitosan on S.
mutans was attributable to both leakage of intracellular materials and structural disintegration of cell wall.
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Table 1. Characterization of chitosan samples

Samples Mn" PD? DDA”
CTS-1 174,700 33 94.04
CTS-2 102,200 3.8 93.06
CTS-3 29,800 4.4 93.25
CTS-4 9,800 4.1 95.90

UNumber average molecular weight.
PPolydispersity.

“Degree of deacetylation (%).
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Fig. 1. Effect of molecular weight on bactericidal activity
of chitosans.
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Fig. 2. Chitosan-induced efflux of intracellular materials
from S. mutans. A: Protein, B: UV absorbing materials at
260 nm, [—{1: control, M—&: CTS-3
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Fig. 3. Chitosan-induced release of Ca®* and Mg* from
S. mutans. [J: control, B: CTS-3

o 2 Re| f2lg Ca™o} Mg™9] oFS e Ao
2 HRAIZde wel AR FbE e Ad T
o] vreh = glrh. 27} okl S mutanse 74 ol
Are] Z & teichoic acidel] 2l# AlZ Fwo] A7]A
o2 gAEE "o, Yol AL JHal aEAEAL
Al AxHe] SAse) ol 2% PAAYE 4 U
Teichoic acidi= 27} o)) Mg*e] 48 ¥ A%
B kA Ae $-x] A7, F|EAbe] teichoic acid
o} Agslnzn AEHI} Catel Mg” Alo]9] A
o] obstxle] A o7 Care} Mgho] Az ogy
B felse Aoz A7sch

Axe o2 REl Ca”o} Mgl freld 79 Al
2] qtAAdo] AFE] ArAslA FHled), ol2|d WAk
733} chelating 2214l EDTAE ©]-43F AHoAE B
28 v} o}, A ZH| AL rlAE] A F
A 5A) 2} 2 el Agte] gler R F) AL Ao
w2 Ca¥e} Mg”el frelv 71 BAMY] S EdE A4
e $8% 29108 walrh

MY EfS] H3}

Fig. 4= S3AAGAEH(TEMYE o]43}d S
mutans®] A3 )] WIHE FAF AFNE Jebd
Aot} 7| EA Ae]ol] 23 S. mutans] A EHo] B
2=, dzTel va A B AgrE
o] §&3 AL 4 & stk F1EAA ] 7 A
T3] WE= 7)1 EA o] S mutans?] L)L A ¥
o FApo2H WA, ol Fig. 304 HHE v}
9} o] A E¥2] IAAE K3l 7] o) E]
St Sl fRl=iRA AL iAol 34
A=l Aoz A £ U, F]EAA ] &
3 Az o] Wile Muzzarelli Sl 23] E.
colioll Hsix = FAF v} gledl, 71EA] P&
Azee] A EAT 73 Agtshe Zlol Ay ¥

r

N v e

Fig. 4. Transmission electron microscopy of chitosan-
treated S. mutans (magnification: X 50,000). A: control,
B: CTS-3
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