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Study of Pharmacological Effects of Chitinoligosaccharide
and Chitosanoligosaccharide on Acute Inflammation

Akihito TAKAHASHI

Chitinoligosaccharide and chitosanoligosaccharide which are polymers of several
N-acetyl-D-glucosamine and D-glucosamine, are water-soluble.

The aim of this study was to clarify the pharmacological effects of these oligosaccha-
rides on acute inflammation.

The following results were obtained.

1. The inhibitory activity of vascular permeability of tested drugs to ICR-mice was

estimated to be in the following order, calculated from 50% effective dose (ED,,).
Chitosanoligosaccharide > chitinoligosaccharide > aspirin
2. The inhibitory activity of tested drugs to both cyclooxygenase (COX)-1 and 2 was
estimated to be in the following order, calculated from 50% inhibitory concentra-
tion (IC,,).
Chitosanoligosaccharide > aspirin > chitinoligosaccharide
3. The selectivity of COX~1 and 2 was estimated to be in the following order, judging
fromCOX-1 (IC,,) /COX-2 (IC,,) calculation.
Chitinoligosaccharide > chitosanoligosaccharide > aspirin
4. The analgesic activity for acute inflammatory pain was estimated to be in the fo-
llowing order, calculated from ED,,.
Chitinoligosaccharide > chitosanoligosaccharide > aspirin
- 5. It was seemed that anti-inflammatory effects of chitosanoligosaccharide on mice
gingivae was more than aspirin.

Based on these pharmacological findings, it was clarified that chitinoligosaccharide
had greater analgesic activity and fewer side effects, based on the inhibited COX-1, than
the other tested drugs, and chitosanoligosaccharide had greater inhibitory activity of
vascular permeability and greater inhibitory activity of COX-2, based on causing in-
flammation, than the other tested drugs.
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Table 1 Chemical structure of chitinoligosaccharides
(N-acetylgulucosamine : GlcNAc)and percent
of GlcNAc composition

NHCOCH3"'NHCOCH3s-! NHCOCH3

n=-1~4
N-acetylglucosamine (GlcNAc) 4N.7%
N-acetylchitobiose (GlIcNAc,) 20.5%
N-acetylchitotriose (GleNAC3) 17.5%
N-acetylchitotetraose (GIcNAc,) 1.7%
N-acetylpentaose (GlcNAcs) 7.9%
N-acetylchitohexaose (GlcNAGe) 0.7%

(Yaize Marine Chemical industry k.k)
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Table 2 Chemical structure of chitosanoligosaccharides
(D-glucosamine : GlcN)and percent of GlcN
composition

CH20H

HO~+OH H- OH
NHz NHz n NHz
n=0~5
Chitobiose (GIcN,) 9.8%
Chitotoriose (GleN3) 23.8%
Chitotetraose (GleNy) 27.9%
Chitopentaose (GicNs) 23.9%
Chitohexaose (GlcNg) 9.9%
Chitoheptaose (GlcN7) 4.7%

(Yaize Marine Chemical industry k.k)
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(® Background group (heme + assay buffer + solvent of test drug)
@ 100% initial activity group (heme + COX-1or2 + solvent of drug)
@ Inhibitor group (heme + COX-10r2 +test drug)

¢ (individual volume ; 10 y 1)
(Dgroup or @group or @group —I
Assay buffer + chemiluminescent substrate + arachidonic acid
(200 1) (10 .1) (50 ui)
Assay with luminometer within 10 sec.

100% initial activity date - inhibitor date

% Inhibitory activity to COX-1and2 = %100

100% initial activity date

Fig. 1 Assay of inhibitory activity to cyclooxygenase-1

and 2.
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Table 3 Effects of aspirin, chitinoligosaccharide and
chitosanoligosaccharide on increased vascular

permeability induced by 0.6% acetic acid

Group Dose

mice concentration (%)

Vehicle2) 24 185.6%33.3
g kg 9 113642500 38.8
Aspirin®)  S0mg/kg 10  O7.6%+31. 4% 46.8
100mg/ kg 27  53.1422.3%k+ 714
Chtingi ug/kg 11 132320, 1% 28.7
e, kg 15 91322 508
BT 2004 kg 24 52.2%18.5% 71,9
Chtosanis, | ZE7KE 16 113.5520.0%% 33,8
5 Ssi"‘g‘; 20ug/kg 23 63.5122. 1%  65.8
ST 200ug kg 24 44.525.3% 76,0

Each value shows the mean +SD.

#P< (), 01 ; ¥**P<0.001 vs Vehicle (Fisher PLSD test).
a ) . intravenous injection (i.v.).

b) : subcutaneous injection (s.c.).

c¢)  pg/ deciliter.
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Table 4 Effects of aspirin, chitinoligosaccharide and
chitosanoligosaccharide on acetic acid-induced
writhing in mice

Inhibiti
Group Dose  Number of writhing B (1};)1011
0
Control 2 46.619.1
25mg/ kg 40.3x8.4 13.5
Aspirin ) 50mg,/ kg  33.7%6.3%* 21.7
100mg, kg 13.38. 2%k* 71.5
. . 2pg/ kg 36.4%£9.8% 21.9
h ligo-
Sac’:;z;"etg)" 20ug/ kg 25.6%9. 4k 451
200pg kg 20.4%E8. Ek*x 56.2
L Zpg/kg 27.7X9. 2%%% 40.6
lico-
Chitinoligo 20ug/ kg 18.7H9.0% 50,9
saccharide?)
2004z kg 15.8E7.20%% 66,1

Each value represents the mean * SD of 10 mice

*¥P< (.05 ; **¥P<0.01 ; *+P<0.001 vs control (Fisher
PLSD test).

a) . subcutaneous injection (s.c).

b) ! intravenous injection (i.v).

Table 5 Pharmacological activity of aspirin,chitinoligosac-
charide and chitosanoligosaccharide

Tested items chitinoligo- chitosanoligo- wspirin
i
Tested drugs saccharide saccharide P
Tnhibitory activity of
19,1 /K 0,508/ 44.5X10°
vascular permeability (ED) (@) w/le w/le W/
Tnhibitory activity to 00%-1 2.92% 0.1% 0.21%
eycloosygenase([Cy) ®) | Cox-2 6.5%% 1% 2.37%
Selectivity of COX-1 and 2 (COX-1/COX-2) 0.45 0.09 0.08
Analgesic activity for
7.3 08ug /¥ 56.3X10°
acuteinflammatory pain (EDg) ! o/ /i w/e

(a) ED5p=50% of effective dose.
(b) IC50=50% inhibitory concentration.

by ) IR 2 pg/kg, 20pg/kg, 200pg/kg?D
& % % BERIRINTEST30 212, F 7oA Ok
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100mg/ kg % &R TG 15314120, 6% Bk (FoL
W KBR) %0. 1ng/10 g DEIE THEBENES L
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Fig. 2 Inhibition of ovine COX-1 by aspirin (n=3~4).
Each value shows the mean £SD.
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Fig. 3 Inhibition of ovine COX-2 by aspirin (n=3~4).
Each value shows the mean ®SD.

(1) WARAERED T 26

¥ U 2 AN ORI 512 & 2 BHMEE R
PEDOTUHEIL, 72K »25ng/kg, 50mg/kg, 100
mg/kgDEFEBE FHESHIZ LD, 38.8%, 46.8%,
71.4% & HEEAGARICHRIL 72, X512, EMm
EEBMTUEE50%MET 5728 VO R
(ED,,) 1%, 44.5ng/kg (F£5) TH 3,

(2) EBRBFHREY*F 4 Tk
FF0F ) THED 2 ug/kg, 20pg/kg, 200ug/ke
T RRAHIRNGST U 721, BEBRHR 512 & % BMIME
BTN T 2 HHI#1328.7%, 50.8%,
71.9% & FARRAERICHmML 72, —%, BHmeE
FERMESOHMBEIT AFF AV IHOHE
(ED,,) i%, 19-1ﬂg/kg (£%5) TH 35,

(3) EBRBHREMF Y4 ) 5

2 ug/kg, 20pg/kg, 200ug/kg L BB L & 415,
FEH UL IR EBERNES T 5 &, BEgRO



120 L.

100

Percentage of inhibition

0 ] J | 1 | I | | | |

o 1+ 2 3 4 5 6 7 8 9
Concentration of chitinoligosaccaride(%)

10

Fig. 4 Inhibition of ovine COX-1 by chitinoligosaccharide
(n=3~4).
Each value shows the mean £SD.
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Fig. 5 Inhibition of ovine COX-2 by chitinoligosaccharide
(n=3~4).
Each value shows the mean X SD.
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Fig. 6 Inhibition of ovine COX-1 by chitosanoligosaccha-
ride (n=3~4).
Each value shows the mean £SD.
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Fig. 7 Inhibition of ovine COX-2 by chitosanoligosaccha-
ride (n=3~4).
Each value shows the mean £ SD.
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Fig. 8 Specular micrographs of mice gingivae.
a . Injecting of 2%~ acetic acid into gingivae after
treatment of physiological saline.
: Injecting of 2%- acetic acid into gingivae after
treatment of 5% -aspirin.
. Injecting of 2%- acetic acid into gingivae after
treatment of 1% -chitosanoligosaccharide.

HV.B, 5 - IMREEE L 22 A& ISR 7T 6 L
SREMRED Oz, £, ERBIOWRIIM
iR w7,

4) ZREMERIRICTT S8R ER

TAEY y OBAgERE S X UFF A Y
IR, F YU ) TREOEBRIFRRIEmIZ OV
TOMRRIE, 41T L 7,

(1) NHHEREDT 2 ¥

BEfgIE 5~ 212045 7 A ¥ ) ¥ Dwrithing
R 7 2 ) v OH&E#25mg/kg, 50mg/kg,
100mg/ kgL B X BN 6 HHE TEHE TS L,
13.5%, 27.7%, 71.5% & PIHIZEDORM AR L 7=,
£/, 7AEY Y OwrithingD50% #IH H&
(EDBO) i3, 56-3mg/kg (%5) TH o7,

(2) EBRfFpRFED F 54 ) Th
%@ui%vﬁxmwmmm®W%$m,#%

F U IREOHEE 2 ng/kg, 20ug/kg, 200pg/kg

c‘:iﬁgi‘ﬂ”é &, writhing® #If]2£1340.6%, 59.9
%, 66.1% & HMERARNL 2, 61, FFV
I ) THEDOwrithing50%#HIFH & (EDy) i&, 7.3



Vol. 30 No. 2

ue/kg (£5) #mRL7z,
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