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Abstract

Chitooligosaccharides were prepared by enzymatic hydrolyzing of crab shell chitosan. Low molecular weight
chitooligosaccharides(LMW-chitooligosaccharides), 64.3% of which was composed of trimer, tetramer, and
pentamer, was obtained by hydrolyzing chitosan with the chitosanase originated Bacillus pumilus BN-262. High
molecular weight chitooligosaccharides(HMW-chitooligosaccharides), 49.3% of which was composed of
chitooligosaccharides over heptamer, was obtained by hydrolyzing chitosan with the cellulase originated
Trichoderma viride. Acute oral toxicity of chitooligosaccharides were tested in mice. Chitooligosaccharides did
not have any toxic effect in mice and oral LDso value of chitooligosaccharides was over 5.0g/kg in mice.
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Table 1. Mortality of mice treated orally with LMW-chitooligosaccharide
Sex Dose Hour after treatment Day after treatment Final
@ 1 2 3 4 5 6 1 2 3 4 5 6 7 8 9 1011 12 13 14 mortality
00 0/5 05 0/5 O/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 O/5 0/5 0/5 0/5 0/5 0/5 0/S 0/5 0O/5
1.0 05 05 0/5 0/5 0/5 O/5 O/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
1.5 05 0/5 0/5 0/S 0/5 0/5 O/5 0/5 0/5 0/S O/5 O/5 0/ /5 0/5 0/5 O/5 0/5 0/5 0/5 0/5
Male 22 0/5 05 0/5 0/5 05 0/5 O/5 0/5 05 05 0/5 0/5 0/5 05 0/5 0505 0/5 05 05 05
33 0/5 05 0/5 0/5 05 0/5 0/5 0/5 05 0/5 0/5 0/5 0/5 05 05 05 0/50/5 05 05 0/5
50 0/5 O/5 0/5 0/S 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 o/5 0/S 0/5 O/5 0/5 0/5 0/
0.0 O/5 O/5 0/5 0/S 0/5 O/5 0/5 0/5 0/5 0/5 O/5 0/5 0/5 0/5 0/5 0/5 O/S 0/5 0/5 0/5 0/5
1.0 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
1.5 05 0/5 0/5 0/5 0/5 0/5 O/5S 0/5 0/5 0/5 0/5 O/5 0/5 0/5 0/5 0/5 0/5S 0/5 0/5 0/5 0/5
Female 22 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 O/5 0/5 0/5 0/5 0/5 0/5 0/S 0/5 05
33 0/5 0/5 0/5 0/S 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/S  0/5
50 0/5 0/5 0/5 0/5S 0/5 05 0/5 0/5 0/5 05 0/5 05 0/5 05 0/5 05 0/50/5 05 05 05
Table 2. Mortality of mice treated orally with HMW-chitooligosaccharide
o Dose Hour after treatment Day after treatment Final
@) | 2 3 4 5 6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 morality
00 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
1.0 05 0/5 0/5 0/5 0/5 O/5 O/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
1.5 0/5 0/5 0/5 0/5 0/5 0/5 0/5s 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
Mele 22 0/5 O/5 0/5 0/5 0/5 0/5 O/5 0/5 0/5 O/5 O/5 0/5 0/5 0/5 0/S 0/5 0/5 0/5 0/ O/S  0/5
33 0/5 0/5 0/5 0/5 6/5 05 0/5 05 0/5 0/5 0/5 05 0/5 05 05 0/5 05 05 05 05 05
50 0/5 0/5 0/5 05 05 05 0/505 05 05 0505 0/5 05 05 050505 0505 05
00 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/ 0/5 0/5
10 0/5 0/5 0/5 0/5 0/5 0/5 O/5S 0/5 O/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/S 0/5 0/5
1.5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/S 0/5 0/5 0/5 0/5 0/5 0/5 0/5
Female 22 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 O/ O/5 0/5 O/5S 0/ 0/5 0/5 O/5 0/5 0/5 0/5  0/5
33 0/5 0/5 O/5 0/5 0/5 0/5 O/S 0/5 0/5 0/ 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
50 0/5 0/5 0/5 05 05 05 0/5 050505 05 0/5 05 0505 0/5 05 05 0/5 05 05
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Table 3. Body weight changes of mice treated orally with LMW-chitooligosaccharide

v}
]

=

Dose Day after treatment
Sex
(g/ks) 0 4 7 11 14
0.0 1823+ 1.21° 19.73% 421 21.63% 4.74 23.75% 333 26.76+ 3.89
1.0 19.12% 3.23 20.32E 4.80 22.12+ 693 24.54% 9.04 2749+t 8.78
Ml 1.5 17.36 £ 8.13 18.96 £ 9.81 20.961+10.92 23.12£11.30 26.01£12.86
) 22 18.36£ 5.49 19.86 = 3.43 21.76 % 4.42 2401 535 26.89+ 5.50
33 1946+ 2.38 21.06= 5.95 2276+ 6.90 2521+ 8.11 28.16x 7.86
5.0 1747+ 4.18 19.27+ 4.19 21.37% 5.36 23.61% 5.83 26.83t 743
0.0 1621% 421 17.71£ 546 1991+ 558 22,14+ 821 25.13%£1042
1.0 1847£ 8.09 2007 722 21.87% 9.09 23.86x11.16 26.74%12.61
1.5 19.52+ 3.07 2092+ 572 2272+ 4.16 2528+ 543 28.02* 5.12
Female 22 1742+ 491 19.22+ 3.88 21.13%+ 4.89 23.15% 4.48 26.09% 7.70
33 18.93% 4.54 2043+ 4.68 2227+% 5.56 2462+ 5.01 27.63*+ 6.84
5.0 19.01£ 5.49 20.61 = 8.09 2246+ 820 24,58+ 8.18 27.57+ 9.53
® Each value represents the mean=®S.D. of 5 mice.
Table 4. Body weight changes of mice treated orally with HMW-chitooligosaccharide
Dose Day after treatment
Sex
(gke) 0 4 7 11 14
0.0 1747+ 243 18.79% 4.48 21.02+ 5.21 24.03% 3.39 2626+ 521
1.0 18.12+ 7.58 19.35+ 421 21.59% 429 24.82+ 541 27.06t 431
1.5 1759+ 6.28 1891+ 542 2147+ 3.28 2471+ 7.18 27.16+ 642
vk 22 1696 7.21 18.11% 648 2036% 5.13 2392+ 492 2693+ 3.39
33 18.58t 4.48 19.72+ 541 2195+ 3.19 2448+ 5.23 27.37%x 4.48
5.0 17.12% 3.59 18.26 = 4.18 20.82+ 5.92 2432% 6.52 26.88+ 5.01
0.0 1642+ 4.59 17.65L£ 3.24 2021 % 4.48 23.83% 492 27.06%+ 549
1.0 16.74+ 521 18.09% 6.48 2033+ 7.4 23.75% 6.09 26.87+ 7.08
1.5 17.?1i 6.98 18.56+ 541 2121 4.19 2433+ 351 2745+ 4.45
Female
22 18.01%= 491 19.23+ 5.01 21.46% 6.48 25.02+ 5.12 2825 6.09
33 17.54% 2.14 1899+ 3.98 21.43% 5.13 24,85+ 7.12 27.86+ 8.07
5.0 18.12% 441 19371 4.21 2145+ 3.21 2487+ 4.09 28.01 £ 5.01

* Each value represents the mean+S.D. of 5 mice.
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Table 5. Clinical signs of mice treated orally with LMW-chitooligosaccharide
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Dose

(g/ke)

Sex

Clinical
sign

Hour after treatment

Day after treatment

1

2

3

4

5 6 7 8

9

10

11

12

13

14

0.0

1.0

1.5
Male

22

33

5.0

NAD
NAD
NAD
NAD
NAD
NAD

0.0

1.0

1.5
Female

22

33

5.0

NAD
NAD
NAD
NAD
NAD
NAD

'NAD : No abnormality detected.

Table 6. Clinical signs of

mice

treated orally with HMW-chitooligosaccharide

Dose
(g/ke)

Sex

Clinical
sign

Hour after treatment

Day after treatment

1

2

3

4 5 6

6

7

8

9

10

11

12

13

14

0.0

1.0

1.5
Male

2.2

33

5.0

NAD
NAD
NAD
NAD
NAD
NAD

0.0

1.0

1.5
Female

22

33

5.0

NAD
NAD
NAD
NAD
NAD
NAD

'NAD : No abnormality detected.
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