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Facilitative Effects of Chitooligosaccharides on Wound Healing

Yu CHiBa, Akira Kamapa', Shiho MATSUBUCHI
Kahoru Taya, Takahiro Sarro' and Haruyoshi IGARASHI

Chitosan is a natural macromolecule that can be obtained by deacetylation of chitin
in concentrated alkaline solution, and it has been known to exhibit various pharmaco-
logical actions, including facilitative effects on wound healing. Chitooligosaccharides are
oligosaccharides composed of two to seven glucosamine residues, which are the basic
molecules of chitosan. Systemic administration of chitooligosaccharides facilitates
wound healing, but its mechanism remains largely unknown. The present study was in-
vestigated the effects of systemic administration of chitooligosaccharides on healing of
the oral mucous membrane iz vitro and iz vivo. Human gingiva—derived fibroblast were
incubated with 0.25-1.0% of chitooligosaccharides, and the cell number was counted af-
ter 24, 48, 72, 96, 120 and 144 hours. In addition, to determine whether systemic ad-
ministration of chitooligosaccharides facilitates healing of mouse oral mucous mem-
brane damaged by neodymium YAG laser irradiation, the oral mucous membrane was
sampled at certain times after laser irradiation and was analyzed histologically. The
results were as follows :

1. With 0.5-0.75% of chitooligosaccharides, the number of fibroblasts increased dur-
ing the early stages of incubation, but with high concentrations of chitooligosac-
charides, the number of fibroblast decreased.

2. Systemic administration of chitooligosaccharides facilitated proliferation of
fibroblast, while continuous high—dose administration suppressed proliferation.

The above findings clarify that chitooligosaccharides facilitate the proliferation of
fibroblast iz vitro and that systemic administration facilitates wound healing ¢z vivo. In
addition, there appear to be optimal doses in both i vitro and in vivo applications.
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Fig. 1 Chemical structures of chitin and chitosan oligosaccharides
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Fig. 2 Schedule of experiments

Table 1 Percent of composition of each oligosaccharide
included in COS-Y

Drug injection

Chitobiose (GleN,) 9.8%
Chitotoriose (GleNs) 23.8%
Chitotetraose (GleNy) 27.9%
Chitopentaose (GIeNs) 23.9%
Chitohexaose (GleNg) 9.9%
Chitoheptaose (GleN,) 4.7%

(D-glucosamine : GleN)

Table 2 Experimental conditions of laser irradiation

Contents Condition
Wavelengh 1.06 4m
Puls energy 100md

Pulse rate 20pps
Power 2.0w
Irradiation time 5sec
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Fig. 3 Effects of chitosan oligosaccharides of fibroblast
control group (M), 0.25%chitosan oligosaccharides
group (@), 0.5%chitosan oligosaccharides group (&),
0.75%chitosan oligosaccharides group (&), 1%chito-

san oligosaccharides group ((J)

Table 3 Number of cells of each group after 48 hours

Group Number of cells (X108)

control group  34.86%1.27
0.25% chitosan oligosaccharides group  36.79% 1.66j| #3 e
0.5% chitosan oligosaccharides group  40.17%+1.64 o

0.75% chitosan oligosaccharides group  40.11£2.00
1% chitosan oligosaccharides group  34.10%£2.90

3% 1 p<0.01 (Fisher's PLSD)
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Fig. 4 Evidence in the mouth after laser irradiation

a : control group (just laser irradiation)

: control group (after irradiation for five days)

b
¢ * 1% chitosan oligosaccharide group (after irradiation for five days)
d : 10% chitosan oligosaccharide group (after irradiation for five days)

HagE S HIRICHT % 4 59 K18 % Fig. 6a~dic
AU 72, REEFICEOWTIIERBII—E LR OBE
BEEEINDED, V- —-REOFLESEBD
NBEEAL TIRBEMMBEOERENBD b, %
7=, ERROESMEL

1 %REFFICHENT, KETIRREEY? S EROF
ROBEITLTODHRBH6NEH, —FiZky

TREBREIPZBD SN BRI N,
7z, TRTRBMEFMEsEBSSh, &5I1I220
TETEZEOME & & & ICKEEMEOGEED
B o7 (Fig. 6b). 5 BIREHTIITEICE
WTEROIEMEMaE & & ITRHEFMleEEDb
B 5HMfaBEE I N=h, KBIZBIT 5 EROKE
BUIERD bk b -7 (Fig. 6c). 10%#&5HT
BERETREABHT L2 EOREEMZO M =2
BBEINDDAT, TRICKIT 2HHMEF Mg
FEAERONEL 52, S5, RS

wm&)gh&ﬁ)ﬂ 7= (Flg Ga)o

27
S BEmETE k-7 (Fig 6d).
4) FR% 5 H%R DS KIS
HASE 5 HikiZ k1 2 KIBHE T D405 K1E %

Fig. 7a~diZ/R L7z, F 94 ) aE#5 L
TV WHIBEIZ B W TR RRYICBE 2 /e 4
BULTHD, BHEMICHET 5 B RO KIEMENRE
Dy, LR DB OMRHEF MBI sl & 72
MEDFEIXIEFL A EBER SN b -7z (Fig. Ta) .
1 %GR TIIHEEEE LTIl EICE D,
5&@%%#%%&%Mmmﬁ@méhh056
ICRIEMMRORE S RY 5z (Fig. b)),

PYYA) THEOREE 5 %ET LTS, JJ”
PERRE D BUL HHERIIRAIZER U, Kb > TEMIM
BOHE L ZROGHTFHRERR oD X510k
572 (Fig. Tc)s L2 L, 10%EE TIZE O
DERE D, BHETFHEEIZEALRY Sk h
o7z, F2, MEOHELELLIALL, ZDIF




28

C

Er
0y

2004

Fig. 5 Photomicrographs after laser irradiation for 24 hours (X4)

a : control group
¢ : 5% chitosan oligosaccharide group
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b: 1%

chitosan oligosaccharide group

d : 10% chitosan oligosaccharide group
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Fig. 6 Photomicrographs after laser irradiation for 5 days (X4)

a : control group
¢ : 5% chitosan oligosaccharide group

b : 1% chitosan oligosaccharide group
d : 10% chitosan oligosaccharide group
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Fig. 7 Photomicrographs after laser irradiation for 5 days (X40)

a : control group
¢ : 5% chitosan oligosaccharide group
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