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Table. Cumulative fecal and urinary excretion and bony retention of ®Sr in mice.

Groups Fecal and urinary excretion Bony retention
Control (n=10) 64.812.4 95+23
Groupl (n=10) 80.623.4 3110
GroupZ (n=10) 828124 39£21
Group3 (n=10) 879=29 2.5+08
Groupd {(n=10} 735+19 36046
Groupd (n=10) 794133 26103
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Table. Content of Na' and Cl in the excrement of rat.

Content (mg/day/rat)

Na’ Cl
Alginic acid T.00+138 1.20£0.40
Chitosan 1381018 9.0 =2.08
p<0.01 p<.02
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Table. Effect of chitosan intake on the content of human serum cholesterol.
Content
Lipid in serum
Control 1 Chitosan intake Control 1T
Total cholesterol (mg/df) 189+ 3 177t 4 182t 6
HDL-cholesterol (mg/df) 51= 3 56 3 54+ 4
Triglyceride (mg/dé¢) 127113 1281+11 13112
FPhospholipid (mg/d?) 229+ 7 23T 5 231=* &
Free fatty acid (#Eq/4) 394+ 61 45142 539+78
Arteriosclerosis index 2981020 2181013 248+E025
Table. Effect ol chitosan intake on fecal bile acids.
Fecal execretion of bile acid( 2 mol/day)
Bile acid Chitosan intake
Contral 1 Control T
First half Last half
Cholic acid(A) 53433 134£49™ 15663 52+18
Deoxycholic acid(B) 170144 15253 109+22 114=26
Chenodeoxvcholic acid(C) 5h+33 141 =73° 0522 44114
Lithocholic acid(D) 188149 10847 107 +35" 101 =32
(A+B) 223 L46 286+74 26470 166+23
(C+ D 243+43 249165 202+ 30 14634
(A+B)/{C+Dy 097018 1.32+0.25 1.3510.34 1.36£0.25
Primary hile acid(A+C) 108% 65 275+121" 251 =79 9629
Secondary hile acid(B+1D) 35887 26088 216:+53" 21657
Total hile acid 499105 5944152 539+E113 36670
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Table. El{ect of chitosan concentration on the growth of Fusarium solani.

Growth ratio (%6)

Treatment
3 day 4 day 6 day
Control 100 100 100
Chitosan 0.02523 34 37 92
0.050% 17 35 54
0.100% 0 0 1]

Table. Effect of the degree of deacetylation (DDA) of chitosan on the growth of

Fusarium solani.

Growth ratio (%4)

DDA
3 day 5 day 8 day
Control 100 100 100
66%4 82 &8 a3
7998 63 s 85
90% 50 70 81




Table. Antifungal activity of chitosan.

B6% deacetylated chitosan 9124 deacetylated chifosan

Fungi

Img/md  Smg/mé  10mg/me  Img/mé  Smg/mé  10mg/mé
Aphanomyces euteiches 96+ 7 916 74E4 109X 9 BOEX 4 8L B
Phytophthora megasperma NT 42+13 33L£7  132=11 32+ 3 B0
Phythium parcecandrum 93+10 89+ 5  16+4 9= 2 19t 9 15t 5
Collectotrichum phaseoli 109+ 7 8620 72 94+ 3 32x13 11x 2
Fusarium oxysporum 983 3 98x 3 15X 99+ 5 40 2 16 1
Fusarium solani 9/ 3 83+t 9 463 71£12 48*1s  43%= 7
Rhizoctonia solani 81+ 63t 4  64+5 82+ 7 70X 4 60F+ 6

Table, Minimal inhibition concentration(MIC) of chitosan.

MIC (%6)
Strain .
. Chitosan hydrolyzates
Chitosan .
(50mz reducing sugar/g)
E. coli 0.025 0.025
P. aeruginosa 0.040 (0.020
B. subtilis 0.050 0.020
S. aureus 0.050 0.025
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Table, 2nd investigation of expected rice yield,

) o Weight of . Plant
) Spike/m’ Flower/m Ripening ~ Production )
Kinds i LUK grains height
(No.) (No.)  ratio {%%) (kg/10a)
(g) (cm)
Control 424.8 342389 90.1 29.8 618.3 60.7
Seed 479.0 443554 885 294 766.7 62.3
Raising seedling 436.6 339238 93.1 295 633.6 61.6
Seed+raising seedling 413.0 33246.5 91,7 30.2 626.1 62.3
Ripening 448.4 33271.3 871 30.4 599.0 60.4
Seed+ripening 3776 346259 927 29.3 639.5 66.3
Raising seedling 424.8 27866.9 88.5 29.9 5025 61.3
+ripening
Seed+raising seedling 4956 41977.3 914 297 7i4.9 63.5
+riperung
500tirmes, 460.0 357420 29.5 295 641.7 62.3
seed+ripening
200times, 342.2 42261.0 94.0 29,2 788.7 63.0
seed+ripening
100times, 413.0 40061.0 91.4 303 784.5 64.1
seed+ripening
Table. Effect of chitosan on the productivity of potato.
Total weight of Total mumber of
Treatment No. of plants potatoes (kg) potatoes
(Ratio! (Ratia)
Contral 54 8.1{100) 109(100)
Chitosan powder 54 13.1(161) 164(150)
Chitosan solution 54 12.59(158) 1600147)

Table. Effect of chitosan on the quality of carrot.

Average length Average diameter Average weight

Treatment No. of plants (cm) (cm) (ke)
(Ratio} (Ratio) (Ratio)
Control 67 326 (100 407 (100) 122.3 (100)
Chitosan powder 61 32,3 ( 99) 45.0 (111} 166.8 (136)
Chitosan solution 53 30.1 ( 92) 46.2 (114) 164.1 (134)
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Table. Effects of chitosan extracted from Solenccera prominetis on the number of
circulating leucocytes in [CR mice.

Treatment  Dose (ng/kg) Dayl Day?2 Day4 Day7
Control 0 7,5231640 73601322 7,554 630 76001440
Chitosan 30 104291453  10,110=360 9820240 8,160 550

40 10,600+531 10,219£530 9,990+ 586 8,400 340




Table. Effects of chitosan extracted from Solerocera prominetis on the number of

pertoneal exudate cells in ICR mice.

Treatment Dose (mg/ke) Dayl Day? Day4
Control 0 2901024 2.80+0.26 270£050
Chitosan 30 350058 3.0120.60 289047

40 3.63+062 321033 3.060.70

Table. Effects of chitosan extracted from Solenocera prominetis on the immunoorgan

weight of ICR mice.

Liver Weight Spleen Weight Thymus Weight

D
Treatment ( c;s}s{e) weight mecrease weight increase weight Increase
MmE/Kg .
(mg) (%) (mg) (%) {mg) (%)
Control 0 1,323+204 - 2142365 - 8721 836 -

Chitosan, 30 1,602+ 246 1353 248+50.43 1588 933=2268 1272
40 1,621£214 22.52 26314362 2289 10444013 1972

Tahle. Effects of chitosan extracted from Solenocera prominetis on the phagocytic

activity of macrophage in ICR mice.

Treatment Dose (mg/kg) Phagocytic index
Control ] 0.028+0.006
Chitosan 30 0.045=0.002

40 0,041 =0.010

Table. Interlenkin-2 production by spleen cells of tumor bearing BALB/c¢ mice injected
with COS-6 and chitosan with different molecular weight.

IL-2 concentration IL~Z concentration
Treatment 5 Treatment 5
(pM/4x10° cells) (pM/4> 107 cells)
Control o C~Control 1.37+3.16°
Lentinan 127229 C-Lentinan 43.22+34.46"
COS-6 0.4320.92" C-C0O5-6 657 £9.01°
CH-4 0.23=0.48" C-CH-4 3.76£5.69°
CH-5 0.58+1.15" C-CH-5 4749+ 47.90°
CH-6 0.65=1,30° C-CH-6 45.30232,30"
Chitasan 4824640 C-Chitosan 05.03+46.24°




Table, Effect of chitin and chitosan on survival of mice infected intravenously with

Staphvlococcus aureus.

Dose Mortality (death/total mice) Survival
Sample

(mg/kg > 3) Exp. 1 Exp. 2 Total (%)
Control 9/10 10/10 19720 5
Chitin 5] 2/10 10/10 12/20 40
50 4/10 1/10 5/20 75
Chitosan i 8/10 - 8/10 20
5710 - 510 a0
50 2/10 - 2/10 R0
BCG o0 - 2/10 2/10 20

Table. Phagocytic activity of cells by the phagocyies from mice administered with chitin

and chitosan.

Macrophage obtained from Average number of bacteria incorporated to phagocytes

mice treated with : per phagocytes {53107 DEr mouse
Saline (Contral) 250 1,250
Chitin 1,280 30,720
Chitosan 1,250 47,500
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Table. Toxicity of chitosan(DDA 80%).

Item Method Result
Mutagenicity Revert mutagenesis of Sal. typhimurium negative
Acute toxicity Orally uptake of 2000mg chitosan/ks weight negative

Subacute toxicity  Orally uptake of 100, 400, 1000mg chitosan/sg weight during 28 days negative
Chronic toxiecity (Orally uptake of 50, 200, B00mg chitosan/kg weight during 6 months negative
Hemolysis Adding chitosan solution to rabbit blood negative

Allergenicity QOrally uptake of 30mg chitosan/day during 2 weeks negative
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Table. Antifungal activity of chitooligosaccharides.
Fungi - Radial growth (% of control)

Rhizopus nigricans 80+5
Helminthosporum orvzae fSrafusts)
Fusarium oxysporum 82+4
Alternaria alternatc 94+3
Aspergillus niger 1168
Cladosporium cucumerinum 114£10
Venturia inaequalis 3B*1

Table. MIC of chitcoligosaccharides.

Minimum inhibitory concentration {96)

Stramns
Chitoclignsaccharide 1 Chitooligosaccharide O
Bacillus cereus 15 1.0
Bacillus subtilis L5 1.0
Candida albicans above 2.0 above 2.0
E. coli 15 L0
E. coli O15THT 15 1.0
Lactobacillus plantarum below 05 betow 0.25
Listeria monocytogenes 2.0 1.0
Pseudomonas aeruginosa 15 1.0
Salmoneila enteritidis above 2.0 2.0
Salmonella typhimurivm 1.0 1.0
Staphylococeus aureus 15 1.0
Streptococcus mutans 10 A




Table. Colony forming inhibitory activity of chitooligosaccharides.

Colony forming inhibitory activity (%)

Strains
Chitocligosaccharide 1 Chitooligosaccharide I
Bacillus cereus 9410 £5.90
Buacilius subtilis 3045 68.26
Candida albicans 89.99 99.97
E coli 6170 73.03
E. coli Q15THT 40.80 33.89
Lactobacillus plantarum 8051 100,00
Listeria monocytogenes 98.35 9887
Pseudomonas dgeruginosa 58.19 100.00
Salmonella enteritidis 89.62 7951
Salmonella fyphimurium 98.29 82.80
Staphylococcus aureus a8.61 50.03
Streptococcus mutans 76.37 97562
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Table. Effect of chitooligosaccharides on tumor growth and immune organs of BALB/c
mice implanted with sarcoma 180 tumer cell,

Sample Number Dose Tumoer weight Inhibition Spleen Thymus
of mouse {mg/kg) {mg) rate (%) (mg/10g) {mg/10g)

Exp. 1
Control 12 - 1038.4£5349 - 1127203 291773
COs 12 100 405712435 60.93 09.4=x26.4 182154

12 50 398.8+263.7 61.60 11724213 37.0£1051

Exp. O
Control 12 - 1017.2+439.0 - 70.3+242 150£64
COS 12 50 393.4267.3 61.3 8421223 23.21£80
12 20 517.6=375.3 49.1 8731345 21.1%6.1
12 10 374.7=312.7 63.2 84.2= 155 236163




Table. Effect of chitooligosaccharides on survival prolongation of BALB/c mice implanted

with sarcoma 180 tumor cell.

Number of Dose Survival days Survival prolongation rate
Sample mouse (me/ke) (X=£9, day) (94}
Control 12 - 16.17 -
COS 12 50 16.83 4.1
12 20 17.33 7.2
12 10 18.17 124

Table. Cytotoxic effect of chitcoligosaccharides on various cell lines.

1Cs0{ g/ mé)
Cell lines Characteristics
Chitooligosaccharide I Chitooligosaccharide T

Vero EG normal cell' 1,060.28 1,107.95
AB49 human lung carcinoma 47742 421.06
J B2 human bladder carcinoma 480.40 417.99
SNU-C4 human colon carcinema 436.84 44554
SNU-1 human stomach carcinoma 37305 38065
ZR75~1 human breast carcinoma 539.95 460.49

'Africa green monkey kidney cell
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Table. Daily fecal and urinary Ca excretion in the addition of chitcoligosaccharides.

Fecal excretion Urinary excretion
(mg/d) (mg/d)
Ca-Deficient 14.16+1.75 0.13::0.01
Control 64.10+2.12° 0.89-F0.65
CaClz 30.41=331° 1.37+0.66
CaHPO, 32.134.584° 1.53+1.18
CaCl, + COS(1%) 14,41 £2.20° 0.4320.21
CaHPO, + COS(1%) 21.10%£4.41% 0.30£0.02
CaCl: + COS(3%) 29.97+3.66° 0.87+0.36
CaHPOs + COS(3%) 30.36+4.11" 047021

Table. Ash and Ca content, and breaking force of femur in the addition of

chitooligosaccharides.

Ash Ca Breaking force

{ing) (mg) {kg)
Ca-Deficient 10250+ 261 29.03+1.07 2.580.60
Control 26875+ 10,24™ 92,93+ 4.45™ B.48+0,48"
CaCly 985,33+ 473" 80,41 +2.35° 8.30+0.54"
CaHPO4 26797+ 625 92.29+1 85" 9.95+0.49%
CaCly + COS(1%) 299 65+ 16.03% 107,76+ 5,797 10.15£0.53°
CalHPQ; + COS(1%) 27734+ 1055 95.31 +2.84" 8.60+0.66™
CaCl, + COS(3%) 396,25+ 10,307 10355+3.11% 9.15+0.73%®
CallPO, + COS(3%) 257,68 = 10.95° 97 47 £ 5,547 8.12+0.43°
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