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The role of complementary system in host defence.
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Fractional extraction of polysaccharide from various leaves.
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2.3.1 Ehrlich carcinoma (Ehrlich)
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2.3.4 MERIEHRR
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B (5% FRERME, ~=+) 100U, R FL7b<4 > 100 mg/ml #&8 RPMI-1640) %
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EHREME ~ v 2 LENE < v 2 ORGTEREHEL 7,
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CUFHEMmE & V) ZRIMLT, HERMR (BFREMPE €Y 5 - KOBA LBERENLD <
WAMES L ER > TV 2 REIAEEZHOBRV I, 3805, KL LHEMEE, RUKALLHE
Al /5 ROMBEHRMRLEEMZ, 30 HRELL T EBEAENRET 5, <0 & ZRMERIZ 500
¢M, MgCl, & 150 uM, CaCl, 2 &L ¥5F v ~o F+ - Vgl —EEAEK HT.2 T
GVB™) (#1#8, 1981b) T 3RS LI b0 EH W, BRI L HEMER 1~2ml ¥>v4
JaFa—TIANT, <4+ R80°C CHFSREL, FRABCRBEL TRV,
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PUERMERGLA GEMB) BH v ~ritBlo b o2 BV, CORHEBEREERICL - TRY, &R
i, ¥HRIMMEE GVB™ T3 EEEA LT, GVBY th 1x10° cells/ml OFRMBMFEHEFHBL, &
BRABEORME GVB™ 2FBMA THA» < RA LN SERII 0 DKEL, BAFRMmbkiE
(6X10%/ml) ZFBL 1o
2.4.3 WFEHEIHE (UHEEY) ORE
0.01M Y v EEmR—EEAEK (pH 7.4 (LT PBS) HEHOZHEE 1mg/ml KEELL
b @ 100 ¢, BKMAF 100 21 BT GVB*™ 1004l & 2BA L TIIC T AMRIES ¥, TOR
Bl %E 0°C IKBHIL T, ZOBREHEMEYE (TCHy) % EIBRIERMERZEZAVWTEERCE > T 4E
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1981) #E L fz. ZRFEBEORD DI PBS 100 xl UGS #7356 D TCHy B E L, TCHy
(%) DRIEFRE L T TR ThmEEEEEH L f.

TCHg, (Control)—TCHj,, (Sample)
TCH50 (Control)

x100

I HELEER

3.1 BESHEEONMLSEFERTILPHHR

BHESPE 36 MOIR, i, vo yBAEER, HAiStE & Ebrlich B& S it 21ERZ L
L3383 % Table 1 IO/RL 7z EEFERBICHT 2MEEONRIL 0.14~0.87% T, F90.5% TH
otio BREWER, EBICTIE) —R, HF37+—2RZEL{EATLEY, £0EH»OBOMKIKE
Ik - TR » T,

v Y RICE FHHME L 72 Ehrlich & >#licxi LT, 70% U EOBIESR 2R LB, Fva
g, KNI, ARIEF, RAFIAL, TAEY LNy, 1hHy, TEE, THIoE, ¥
2 VvF I, 7HTAHAYT, YuFE, YoEYOLREETH 1, —F, FEBLENERLD L
HELSSHEALEELHD, 0% U LowAPRON L DR TRHEICKRAL,

FELSERR, 72/ #8E 17 v HOBBICE VERLS - 1,

IhFTICBFEE (1 %5 (Cumara, 1969, 1970a, b; Maepa, 1971, 1973 a, b; ARral,
1971 ; Tokuzen, 1976 ; Sasaki, 1976 a, b ; Suca, 1985), # %7 54 (SoNg, 1978 ; Misaki, 1981),
a7FHN s avhyr (KF, 1984), F XA 4 44 (Hara, 1983), <2 4% o4~ (Misakl, 1984),
< v 3wy (kBF, 1984 ; Sone, 1985), <=4 %4 (Mizuno, 1986), 77 u %4 (Misaki, 1986),
Zxrkuo¥hy (Komatsu, 1969), k3 %4 (YosHiora, 1972, 1975) ) HLECRWHEATWE KX
WODHEL > EHEEFR -1,3 YV v Th b, Thicxl T, HESHEEohT0% L7
I-REEETELOROLTLIFEHET, LR TIE/ —REHFS3 7 P —REERFE LTV,
BESEETR I/ VI vEEROZVLOHHEL STEHLE O & O S HRIZED S8 - o, HEE
K EHEL S EHEOBFR%E Fig. 3 @Rl fIAIS2b0D, ¥oFfid~1 - AREHEIE
ERCHELSEROSVORE L - 1,

Chooht, il SEREEE L TRELSBESNTVLE S LA vy TR, 75/ -2, #
S0 b—2EFERHET I, LLT, HOUHRELSERLRL, »PONBLIVAXIEFOE
DERCHOVTHEENL T, 20HEL S EEAEEBE LT,

3.2 XXIEFHESHORML S5iEH

AR EFHESEE Ehrlich B & O BHEHIIC 3@, BEKI 4Blvy 25 L, 3EMED
BLAMHIEREZEE L 55E, Table2 D& 5K 15mg/kg OERSEBTHIEFITEGWIEEERL 7,
ZEORER EFEHORICIIEBENED ST b - o, —fRiC, REEWPRICIIHEL S>TEICR
RHEHESRMEEL, BERERTEWIEBHONTVWADT, CoilEL ) SRIIMEER L2
bOTREL, REWEIRICLDITEMNREEN,
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Table 1. HESBEOBHERERUEEL S

Antitumor activity and sugar composition of polysaccharides from various leaves

Y R*1
i ¥4 Yield

Species Scientific name ]

(%) Rha. Rib. Man.
& vavwsNA Lindera obtusiloba 0.24 2,81 1.58 2,24
F /X827 I Machilus japonica 0.46 5.18 — 8,27
AXIEF : Ligustrum japonicum 0.82 5.88 — —
AT A : Castanopsis sieboldii 0.17 16,23 — 1.86
TAE)F F=v Abies mariesii 0.74 7.47 — 11.89
IAv :Citrus unshiu 0.48 17,80 — 5.23
TE :Pieris japonica 0.30 5.49 — 3.53
TARDE . Picea pungens 0.87 2,54 — 20,45
I+ I [Skimmia japonica 0,40 7.69 - 5.21
7% T7AYT Acacia dealbata 0.72 16,22 — 3.13
vu e : Neolitsea sericea 0.35 6,29 — 12,41
Yo €Y . Lindera triloba 0.28 7.90 0.84 8,37
JWowv¥ I Hydrangea paniculata 0.37 19.45 — —
g7/ F . Machilus thunbergii 0,14 0.40 — 0.73
79 : Morus bombycis 0.57 10,34 — 6.80
z/axy s Dephniphyllum macropodum 0.57 5,13 — 2.04
Ao LI/ . Dendropanax trifidus 0.83 2,97 - -
kX2 . Pittosporum tobira 0.75 12,05 — 2,64
AT7T2F % . Hydrangea serrata f. thunbergii 0.26 5,13 — 2,04
PR . Picea jezoensis var. hondoensis 0.50 4,06 — 13.46
v3hv { Quercus myrsinaefolia 0.53 12,48 - 9.64
Y 2EE ‘Myrica rubra 0.36 10,56 — 3.31
7/ F : Cinnamomum camphora 0,54 4,64 - 7.51
7 a=ey : Pinus thunbergii 0.48 6.40 — 16.93
72 ¥ ! Quercus acutissima 0.45 9.77 — 9,43
FF/F . Aesculus turbinata 0.87 8.39 — 6.54
=l ! Quercus serrata 0,67 19,93 — 11,56
IXF S ‘Quercus crispula 0.38 17.64 — 3.48
7=y 4 Cinnamomum japonicum 0.27 3.40 — 5.20
a7y : Magnolia pracocissima(M. kobus) 0,34 8.37 - 7.87
BN . Euonymus sieboldianus 0.59 3.96 — 1,63
T YA : Hudrangea macrophylla 0.60 8.98 — —
&3 Nlicium anisatum (1. religiosum) 0.43 7.89 — 5,19
N F :Camellia japonica 0.74 20,99 — 0.63
7% F : Clerodendron trichotomum 0.23 12,66 — 19.31
v 7 Yu¥3l [ Abies homolepis 0.40 3.93 — 7,67

*! Yield for raw leaves.

*2 [nhibition ratio for Ehrlich carcinoma.

Minus inhibition ratio=breeding ratio
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¥ O4E K vovg HorE R il & 5 iR
Sugar composition (%) Uronic Specific BHIE R
acid rotation Inhibition ratio

Ara. Gal. Xyl. Gle. (%) [a]p? (%)
41,31 9.9 35.80 6.60 2,51 98.0
17.32 24,29 11,63 36.10 58.6 —-0.31 97.8
47,45 32.90 — 13.72 56,7 95,80 97.4
21.23 22,85 6.38 31.44 96.4
25.76 20.55 4,89 29,22 41,9 7.7 95.0
21.09 44,18 1.83 10,16 25,4 —21.0 92.3
16.05 43,98 7.91 23.04 58.3 —-0.3 85.0
13.90 7,99 1.69 53,57 38.5 108.8 83.2
41,95 35.62 1.61 7.91 B87.0 7.69 8l.6
27.9% 30,25 14,50 2,93 23.9 —0.31 79.5
21,92 21.07 10.56 27,73 10,59 71.6
36.87 19, 47 8.21 18,34 41.2 7.90 71.6
26,90 43,71 1.82 8,12 46,9 0.1 66,4
52.99 3.04 23.15 10.68 48.8 0.03 64.0
26.72 24.42 3.40 28.04 57.4 10.34 60. 4
48,02 21,87 1.43 21,49 70.6 3.8 58,3
27,08 69,85 — 3.05 0.9 53.58
34.81 30.89 7.27 12.34 60,3 12,05 50,0
48,02 21.87 1.43 21.49 70.6 3.8 49,8
13.34 14,37 3.90 50,88 49.6 63.8 37,7
27,27 25,37 3.66 21.58 32,2 -16.4 32,9
24,79 23,52 29,75 8.05 51.5 10.56 30.2
30,24 30,60 4,78 22,23 71.8 —-20,6 16.8
34,28 21,20 6.80 12,39 34,2 0

23.92 29,34 2.12 25,42 40.4 —16.4 —16,7
18.20 35,13 5.17 26.55 37.9 1.9 —18.2
22,18 21,79 3.96 20.56 42.3 255,0 —20,1
31.56 26,06 3.67 17.89 49,3 8l.1 -26.0
38.66 12.68 23,10 16.94 38.3 87.7 —-26.9
16.56 18,21 2.14 46,84 59,1 —-0.3 —30.0
24,52 9,55 6.57 53.01 33.7 3.9 —36.0
19,05 21.22 24,11 26,64 66.0 78.9 -38.2
16.77 24,96 12,20 33.30 59,2 89.5 —46.8
37.39 33.75 3.26 3.97 45,0 71.1 —-67,2
24,72 23,33 3.42 16,57 ~72,7
27,59 10,99 7.95 41.87 51.1 17.9 —130.0
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Fig. 3. MESEMHOIE & 5 &M & HiHLE
Correlation of antitumor activity and specific rotation of polysaccharides
from leaves.

Table 2. % é L e FHSEEORSR L Bhrlich ML 5 ic4 3 HiE

Antitumor effect of various dosage of polysaccharide from
leaves of Nezumimochi (Ligustrum japontcum) on Ehrlich
carcinoma in mice.

-7 A ®RE5E oo @* & & 5 BHIESE
No. of Dose Treatment* Inhibition
mice — B ratio
Al ®

(mg/kg) pre- post— (%)

5 160 3 4 97.5

6 160 3 3 99.0

6 60 3 4 97.2

6 30 3 4 96.2

6 15 3 4 9.0
*RRCEAHABRELSBHO 118 S, BOBREX SBHE 4BHEXD

ﬁ a1

* Pre-treatment was started 11th day before the inoculateion (1% 105 cells)
and post-treatment was started 24hr after tumor implanted.

- %z, A% % DEAE-Sepharose CL-6 B # 5 & % L TdksE (Fraction 1=Fr. 1) &#EH
B (Fr. 2,3 woHELT (Fig. 4 T OMMK, WHEXE, 518 XU Ehrlich R TBHEEL S
RHIE SR % 38 ~7: (Table 3), h#EERSIE, Fic7L/ - (66%), #537 +—2 (18.5%) 5
h, LEOISVa-R, Fyvuo—2R, vV /R, RUF L/ - REZTNETNT.45%, 4.19%,
3.65%, 1.19% BA TV, HTRIBEL, HIEEEE<1F X TH -7, SHOTEEL SEHICE
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OD 280nm —--
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Fr.3
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Fr.l FEZ 0.5M N Clﬂ
£ 0.1M NaCl i3 VS 8 B
H - {3 No.
§ No.160 i 0330 .” \
it | li \
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[ \
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P P Teoo SN
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Tube Number 8ml/tube
Fig. 4. * X3 ®F&¥{AD DEAE-Sepharose CL-6 B # 5 &1z & 3 43EK

Chromatography on DEAE-Sepharose CL-6 B of the crude polysaccharide ob-
tained from Nezumimochi (Ligustrum japonicum) leaves.

Table 3. # X I & FHEMEHEED DEAE-Sepharose 71 7 41 & 55718 & T D{LFFHEERT

Ehrlich R T##ictd @& 5 HiliE#,

Chemical properties and antitumor effects of each fraction obtained by DEAE-Sepharose
column fractionation from polysaccharide of Nezumimochi (Ligustrum japonicum) leaves.

B oM K WHEXE | HFR | BxoMHIER
AN fip& Sugar composition (%) Specific MW Inhibition
Fraction | Yield rotation ratio
(%) | Rha.|Man.| Ara. | Gal. | Xyl. | Gle. | (47,2 (Ehrlich)
RETB _ _
Original 5.88| trace | 47.75 | 9.95 | trace | 13.72 95.8 96,2
ST 1 12,7 1.19| 3.65 | 65.04 | 18,47 | 4.19 7.45 | —01.7 26 000 99.3
Fraction 1
438 2 33.5 6.43 — 45,59 | 32,48 | 5,67 9.82 125.9 46 000 97.1
Fraction 2
Sy 3 -
Fraction 3 22,5 | 22.23 50.63 | 16.60 | 1.49 5,18 75.7 74 000 80,7

RTFROKZEIHPEETEILITA5Y, €595 BHEOHEZTOMTHRESIN TS (Sasakl,
1976 ; YosH1OKA, 1975), LML, @ Fr.1, 2, 3 ® Ehrlich f& 5 BHiEiEH I HETH 5 Fr. 1
BEOGED >, FTRM2MLED Fr. 2 EREREIZD OGN, Fr. 3 IC?L"C(:L Camn
BXN Fr. 1 X b REVICODLLLT, PROVBVWERLIESHEL T,

o, ThOHDREEHEC> L THEEEEOED TRV Lin, B S5HIF (2x10° cells/mouse)
% BDF, =V ROHPIZKTHEL, ZOHMIFIHREEFERTHERL 28R, Table 4 ITRL
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Table 4. #X I & FEREED Lo 7 ¥ X H RGN 3 5 EAZHR

Antitumor effect of the pre- and post-treatment with polysaccharides from Nezumimochi
(Ligustrum japonicum) on the survival of subcutaneously implanted Lizi0 leukemic cells
in BDF; mice.

#E& No Erg s <oz | HEHRSR | BAEEREK m B K
Experi- Samples | No. of Sample Cell dose | Treatment | Av. survival days
m&gt mice dose Cells/ 5 * N SRkt
’ (mg/kg) mouse) | pre- | post— | Control | Sample
R53HE 4
. Original 5 40 EX 10 4 4 9.5 10,0
AL 5 20 2x10¢ 4 4 10.6 12,1
Original
AR5YE 6 0 1.25x10¢ | 3 4 10.2 12,0
Original
431 2 4
i Fr. 2 6 30 1.26x10 3 4 10,2 12,1
4318 3 4
Fr. 3 6 30 1.25x%10 3 4 10.2 10.8
éﬁﬁ}i@ 5 30 3x 104 3 4 10.3 11.4
riginal
23l 1 4
m Fr. 1 5 30 3xX10 3 4 10.3 11.3
43 2 5 30 3% 104 3 4 10.3 11.0
Fr. 2
%}@ 3 5 30 3x 104 3 4 10.3 10.3
r. 3

iR RDESELEL > BHOFI®RIC 20mg/kg #5352 itk 2 AM (14%) DEMER
pELNE (ERI), Chid, 773 5 rHIROBEATH S PSK (FR, 1974) OEMHELD
bEWERTH -, THICKHLTERI, TR, Fr. 1,2 X0 b RVESHEEOHHRLLAFL
EHATRL, Fr.3 RESHIRENITHE 1o UEDE i, % X1 = FHEOHEHEAONE - Y
Kd->T Ly XT3 L0FUEEFEERLLERTENEL -/,

T oEBEOHEAE I RIZTHES, TH-F 1V 02y R0 BHBR~0I AL RICE - TH
N, % X3 EFREHSBEEAOREIC LY 2y RO VEMIIZER{LEHh, DNA SRICREAIREF
IV VORDALBSBE, ROEHOKR WY 7= r A HEHERERICHRTEL &L Fig.
5), OGN AOMEGREETTESETVEZEMHSATH » 1,

o, BEOMEEAXIEFHEBEL L ICEBLULEE Table 5 ii/R L7 & 512 Ehrlich
RO Ly B& 3MEOVFIICH L TOREMEERI LD - 122 L SHRAETHEIR TV S 0 ST
Shb,

3.3 AZIO0—BERASHE (HE-Complex) DML 5EMEZDLENER

BHEARERAMLIE A v X5 ¥ rEEABRRC L TEATIBO N~ V5 - L
BEEZHEOEASMI—BORAEHEHLEZ ONG Y, 2ONBLSEEHEREL 12,
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22X I EFEEEOBEHN Yo 20t AE I RITTRE

Comparison of *H-Thymidine incorporation of splenic cell in mice among three
groups treated with polysaccharides from Nezumimochi (Ligustrum japonicum)
or Yabunikkei (Cinnamomum japonicum) and without polysaccharide.

Table 5.

F X 3 EFEBEKD Ehrlich carcinoma, Lizio leukemic cell i34 5 HBfad i

Viability of Ehrlich carcinoma or-Lizio leukemic cells in a culture medium (RPMI-
1640) containing crude polysaccharide of Nezumimochi (Ligustrum japonicum).

B & o b= Jllk¢ ELSEROEEEE | BSOS AROEEEE
FroRNR | AR Number of | # (Ehrlich) B (Lino)
Sample or Dose dish Av. viability Av. viability
Control medium of Ehrlich cells of Lz cells

(mg/mD (%)
x B - 6 83.7 90.3
Control
Az 2.5 6 84.0 91.0
Sample
ez 25,0 6 80.0 87.8
Sample

bk, BE/F, ATV, v, THOSEEOtn -9 5, Fig. 6 KR LAFMRICR
S>T~ItAo—X - BRELSE (HE-Complex) #FHW Lz, £0h 513 Table 6 ITRLiz& DI
Ehrlich BL S e L TOFhbEVWHRELSERERL, TOBEEKRIERO LABLEAEL
OBBEO R Lo — ZDBHREPRDRE TV, COBTHIT VYoo —XEZREEL
12338 HE-Complex iZ>WTHE L7,
Aswyroewio-2khBohiz HE-Complex I3, Table T i/RLc & ST, KUE+ o+
vo— 2OEMRICEART, Zva-28BREFLJECENNE, 52—, #¥n-X, T3
B/ —ADKBIEML, sentro—-fhTcRROSAEL -5 A/ — 2RI NI, BERY v/Y
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AF I X7 2y EEAERERE
Crude Enzyme ( Thyomyces palustris)

27 7F v G-100
Sephadex G-100

BE |
(B-7VaL ¥ —HEE +)

Enzyme |

(B-glycosidase activity +)

EE 2
(-7 &—HiE% )

Enzyme 2
(4-glycosidase activity —)

FRtra—-z2+ BE 2
Holocellulose +Enzyme 2

0.1M EEERiE#T% (pH 4.0)
0.1M Acetate buffer (pH 4.0)

H
%%
Residue

HFR 50004TF
MW

Fig. 6.

40°C 24h
%18
Filtrlation

1
5 &
Filtrate

PRS- 518

Ul trafiltration

(MW 5000)

L]
251 500050 L
MW
WETLE-D A B =
Saturated with (NH4)2 S04

0.9. fafn
Xx-0H8 (10 000rpm)
Centrifugation
+BA hE
Supernatant EA Precipitate
(Dialysis)
MR

(Lyophilization)
~ItA—-R-BERSE

Hemicelulose-enzyme
complex

~ ki o— AMRESEOTEE

Preparation of enzyme combined hemicellulose (HE-Complex).
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Table 6. ~ 3+ 0—2-BRESYOLEOMELFEL S (Ehrlich) i&#

Chemical properties and antitumor effects of hemicellulose-enzyme complex from various
wood holocelluloses and crude extracellular enzyme from Thyromyces palustris on
implanted Ehrlich carcinoma cell in mice.

— 135 —

~ YD - R ORBLES, ~ 3T — B AKDB B 5 B
Species of wood hemicel- | Sugar composition (%) of the H,E-complex| Tumor Inhibi-
lulose and the scientific tion ratio
name Rha. Man.| Ara. | Gal. Xyl. Glec. %

kv & Touhi 12.86 | 17.37 | 19.98 | 34.79 9.08 5,83 e8.1
(Picea hondoensis)

#1 5= Karamatsu 1.95 | 24.5 | 12.80 | 27.87 | 26.02 6.74 98.0
(Larix kaempfert)

t / ¥ Hinoki 1.81 | 29.91 8.96 1.91 | 33.23 6.96 99.8
(Chamaecyparis obtusa)

v # Tsuga 13.10 | 24.47 | 10.93 | 32.34 8.50 | 10.66 99.0
(Tsuga steboldii)

77 Buna 16.38 | 14.07 | 13.45 | 86.11 | — - 87.0
(Fagus clenata)

Table 7. HEBEENEK L ZH 5=V koo — AD{LEHEBEOZL

Changes in chemical components of Karamatsu (Larix kaempferi) holocellulose by the
treatment with crude enzyme from Thyromyces palustris.

]

Sugar composition (%)

Samples

Rha.

Man.

Ara.

Gal.

Xyl

Glc.

PI=y) =y
Klason lignin

%)

FNEA OO — R

Original —

holocellulose
~3Ito—-RX-BEHR

HEk 1.95

BEnzyme combined
hemicelluose
RETRALE
Foviroe—X
Treatment with
buffer only
FoEio—2AD
BERPE(LEY
Products by
digestion
Bifitroeiro—2
Residual
holocellulose

17.86

24.56

14,92

53.25

12.90

1.01

12.86

1.17

4.58

1.01

1.93

27.87

1.55

8.64

1.14

6.67

26.02

5.27

15.57

3.48

72,52

6.74

77.08

17.96

83.50

2.47
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SEOEEETRTER (N) 2B 2.14%, 2 TRE, AFHWIn< 757 4— (GPC) RU
SDS ESHKEN T 41 000~44 000 TH » 72,

Z® HE-Complex %t 7 7 ¥ v 7 X G-100 TH#@IT 3 &, Fig. 7 iRt &I LQHEH — v H
Boh, TOERU S v s BHOBHBRETIC N HHOER (Table 8 7S, Fr. 2 cEETH
BNt o-REBRS V7 BEOBARABEETA TV AT LARIS N,

% Z T Con-A Sepharose # 3 4% HwT, 0.5M NaCl, 1 mM MnCl,, X 1 mM CaCl; %
B 0.02M + Y R buffer (pH 7.4) B4 buffer & LT, v ¥+ % HE-Complex & ZhlAD
HE-Complex iZ43E L 7-#58R, £ OKRH}E Con-A HkESnHE GEv v+ vFR) ThHo7 0.2M
Me-Mannoside &% 0.02M + U 2 buffer Ic & H#1H THEHT 3 Con-A HEEDER, EE )
EBMNE, BE Y v s B2 &8 HE-Complex B3 TH 5 LBbhi0T, &, BA»HE
Xk B EEEE, SERRL CHEL . BSBEOREME, IR, N WOEREEL Table 8 Ii/RL
7o

Con-A &5 H 13, ik, SDS BR&KENEY I GPC DRSS, S FEK 440007 va <
v+ %D HE-Complex TH - 72,

LD TFICy v BEESLTWVWS PSK (Coriolus versicolor QUEL E&#ukihiiyy) GF
&, 1974, hEF, 1974, 1975) BMMOBBETHI 1 ¥ roLryFF 1 ERED, BOBETHE

0D 280nm
R RE 28 M
Fraction Il
. SE I 280pm
2 . Fraction 1f g

]
1
PEI
Fraction I
L]
]
H

L e S
0.4 06 0.8 1.0 1.2 i.4 1.6 1.8 i
AR

Elution volume

Fig. 7. #5352y~ i®io—2R « EREAED Sephadex G-100 1z & 3453EH]
Gel filtration of complex of Karamatsu (Larix kaempferi) hemicellurose and
enzyme on Sephadex G-100 column (50 x 750 mm)}.

ER=FARIGE (280 nm) HFE=FEBHEE (7 =/ - VRKRE, 490 nm)

W= 5 v o EEHER (1 & 55 FEE, 595 nm)

The Sephadex G-100 was equilibrated with 0.1 M Acetate buffer (pH 5.0) and elution was performed
with same buffer. Carbohydrate was analyzed by phenol-HyS0O, method (490 nm) and protein was
analyzed by Bio-rad assay (595 nm).
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HEEDBVWI EHFEINTVWEDT, COMEY v /7 HEEEROEV HE-Complex @ Ly K
THEELS CHTEBEEZAEL, LHLEHS, G-100-Fr. 2 285 Lz~ v 2OFYEER

HRIBBLELTSD,

OB B L S TEHMED Sl oo, —h, K4TE, Con-A

FEaoE, Con-A BASERUMBHOLE T Fig. 8 KALAL I LHERREARLY b, X2

Table 8.

NFey~Ieo—2-BEESE (HE-Complex) D48 &% DO {LEMHE

Comparison of the chemical properties of each fraction obtained by fractionation of
enzyme combined hemicellulose (HE-Complex) from Karamatsu (Larix kaempferi)

B oM K £2% g
5 B Sugar composition (%) N Yield
Fraction
Rha. | Man. | Ara. | Gal. | Xyl. | Glec. (%) (%)
N . P
~ ‘tﬁﬁg‘fcoﬁgfﬁ“w 1.95 | 24.56 | 12.86 | 27.87 | 26.02 | 6.74 | 2.14 —
775y 7 RG-100
Sephadex G-100
531 Fr. 1 16,13 | 9.55 | 20.67 | 39.41 | 7.24 | 6.7 1.87 1.80
4}E 2 Fr. 2 13.05 | 34.36 | 10.77 | 31.68 | 7.69 | 2.45 5.26 22.80
@3 Fr.3 7.57 | 30.11 | 6.89 | 27.22 | 21.26 | 6.94 2,87 36.00
Con~A-77a0—2
B DHE
Con- A-Sepharose 8.99 | 19.26 | 8.35 | 31,24 | 26.15 | 6.00 1.47 9.90
Unbound Fr.
EE5E 3.27 | 52.78 | 6.50 | 11.58 | 5.85 | 20.00 7.61 1.3
Bound Fr.
100
IS \ ROE
3_’ XA “, Original
e g Control | »~
ﬁ% 1] PSSR S p---e--—---
& ConA sEa N\ \b b ConA HAE
Con A unbound —A‘ \\“-\/ConAbound
\ \\ ....'0
| i { [N Y
0
s 0 1z 13 s
BLH5BREAR
Day after inocutation
Fig. 8. ~itro—R  -BRESEOZDESEES Ly, v v RAHMKBR THAEREL 5

wBIE T Emh R
Effects of each fraction from HE-complex on the survival of subcutaneously
implanted Ligzo leukemic cell (1 x 10* cells/mouse).
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B OFBLOERBE NI, £ T, HE-Complex HOME Y v X/ BORBLHET S 1-0
2, MBEROD Ly KW 20BLSBBERRBR L L5, BEAESRMNIEL, FHEERRSH
BE10.8XLTIL4ThH>k, TOMEN,DS, Ly, K875 HE-Complex DI L 5 7EHEIL,
BRI IBERIBZOOTRUBOCIEMBEODER T, & 512, BHR Y v BicF I TEHEL
T3585E, N DR LELV Con-A BETBESEROEVWENERTRTTHLM, Tk LR
BELNNEP - IEMNSD, T HE-complex DHIEL S 7EHE, BES v~/ BIEMESSH
2D TRITL BEELDCHEET SN, L1 Complex OEBMSEGERBELTWIDEED
N5,
3.4 HEZTWOVI#HEEYE

[REERS 35 FENE, S1EEMH 5 MM, 5T 40 BORBESHOHHKEHE Table 9 IR L1, 0ED S 5,
BEALERORONW LD - bDORIE LWEEVEE GLEFR20% L) 2RLEER 7
R)F, YT2uh4, 24F, 1¥erdy, JUDSETHot, DB, 7/ FHEBOH
BEEITV, EEBESELEE BRI L Ebi, 20{FHHE L EROBGIC> VTR LA,

3.5 R/ EHMEZROLMEEE

SAERI s 2/ FBFEANg 2BELTHR L L, Fig. S Rl AHETHEBNEE KK, 3k
MHE*BESHNL BT Y 7 Ul (BED0.47%) 28098k - THRE, BsE2E
FELTHIZ A8, Jhid, Tablel0IRLAELSII, FVa—2, 37 +—X, TS5E/ -2
22NTHA0%, 34.8%, 13.5% &, DBOS L/ -2, wv /-2, RUBBOF o—-2m5Hi
HEGEWET, EEILT1.03% ONETH - 1,

LOERE, 777y 7 2 G100 K& BHFRSEICE - T, Fraction 1, 2, 35EL f,
N5 OIRER, TNENRSEEEEAERD 15.60%, 20.00%, 39.31% T, Table 10 @& 3 K
LATRTH 1, THOOSTREGRERR, STRORKEVEEFEHSE, STFRICHHAL
T, £, BHEZRZE, 73K/ =X, #3727 F—2ABZLEICEIFE—RAHBLTVBEDIK
ML, =¥/ —2Z, ¥Fvuo—2i@ Fr.3 cSh-7cns, B AMEE]E OB, 3-o%b&L
feBFREROHT LR TR, S I,

2 ¥z, DEAE-Sepharose %M\ T FEE®D G-100-Fr. 1 %4308 L THiESE L ES I T 12
L%, Table 10 IKRENTVB LI, HFLCBE LTS IRET IBESHE T, I
RIBEBSCWBZRDLV, 20FHBHIESEOFBIELICEN - K,

NS BOTHEAIIETR, SHORMSHA 2 ELERNICHEML Ty (Fig. 10), zoEks%
PEOBBIEELTVWE I EHRASLTH -, A FRIZPHEREA 52900 ioxt LT, MRHASEIR 13000
T, COBELATREIEHEIHBEL TV, 2 FEMSLPEV G-100-Fr. 2 >V T, G-100
Fr.l E#ic DEAE # 5 4 THE L BE b, ZOEKGOESESEDO HHED - b5, G-100
Fr.1 »50h#E L n 2B, » 72 (Table 10),

HMEESEIIE IV T - 2B, BESESBEIRY /- X, 52 P —RBELEFEhTW S

CohEERESEII O WT, B ERMEATEE L OMFEEBE S hICT 5728, Con A-sepharose
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BERESEFOTMEEL (TCHso)

Anti-complementary activity of various polysaccharides from leaves.

HE EE FHHAIEHEIE®R (TCHsp)
Species Scientific name TCHso (%)
Ve . Cinnamomum camphora 36,70
Y 7=uh4 : Cinnamomum japonicum 33.30
7Y F : Clerodendron trichotomum 22.85
R G SN . Skimmia japonica 22,11
z7 7 . Morus bombyceis 22.01
y7/* . Machilus thunbergii 19.85
27y : Magnolia praecocissima (M. kobus) 18.95
vIHhY . Quercus myrsinaefolia 18.75
IH v . Citrus unshiu 18.71
gwa-ey . Pinus thunbergii 18.64
Haw . Zanthoxylum piperitum 17.10
a7 . Pittosporum tobira 16.70
—A 4 ess : Thuja occidentaris 14,63
7 2F . Quercus acutissima 14,29
VAR A : Hydrangea paniculata 13.84
4F4 . Taxus cuspidata 12,73
& v armNAg . Lindera obtusiloba 11,74
2 T4 . Castanopsis sieboldii 11.42
yoEy . Lindera triloba 10.39
A . Picea pungens 10.00
a4 3 . Quercus serrata 9.52
I X* : Cornus controversa 9.47
T4 4 : Hydrangea macrophylla 9.17
Pk : Picea jezoensis var. hondoensis 9.10
EAVIE R | AN : Daphniphyllum macropodum var. humile 9.09
vF 3 : fllicium anisatum (I. religiosum) 8.31
95 vaE 3 . Abies homolepis 7.69
DAL : Camellia japonica 7.00
¥ 7 EE . Myrica rubra 7.00
bFSFE . Aesculus turbinata 2.00
223 : Euonymus sieboldianus 6.90
IFTVF ¢ : Hydrangea serrata f. thunbergii 6.59
HhvT : Quercus dentata 6.39
A VLI/ : Dendropanax trifidus 6.23
T . Pieris japonica 5.56
TAEY N ey . Abies mariesii 5.02
RNy ST : Machilus japonica 1.37
THTHYT : Acacia dealbata 0.56
vade : Neolitsea sericea 0.56
A XIEF . Ligustrum japonicum 0.00
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| IR/ % £&E KUSUNOKI(Cinnamomum camphora) Raw leaves

Iﬁ?ﬂk%% Hot water distillation

I ]

BokimHi# Hot water extracts M:d Essential oil
AiB Filtration
08 Centrifugation

7 ¥ Starch LE8# Supernatant.
I R Concentration
I &/ —ERY Precipitation (EtOH)
hE 8% Supernatant
Precipitate
| =%/ — 1% Washing (EtOH)
%58 Centrifugation

r 1
WLE Precipitate E;B# Supernatant
&4 Dialysis
=R Lyophilization
LSS 3 3% 2777 vAx G-100
Crude Kusunoki polysaccharide —> |Sephadex G-100
Column
(GAFERBR L B TCHs0. 36.7%)
I T 1
SE 1 Sl 1 S8 I
Fraction I Fraction II Fraction [l
(TCHs0.39.86%)  (17.9%) (11.9%)

§ DEAE-t77B—X CL-6B, DEAE-Sepharose CL-68
i

0.5M ﬁﬁ%iﬁ&i&ﬁ (HEV)

#ayw (HEN) 0.5M NaCl eluted fraction (Fr.V)
Unbound fraction(Fr. IV) (TCHso, 12.7%)
4 (TCHs0,58.9%) N
Con-A 27 7R —2 B2 wER{EY (SEIVD)
Con-A Sepharose Periodate-modified (Fr V)
1 T CHso 40.2%

FRSHE (HEX) wBaom (HEX)
Unbound fraction Bound fraction (Fr.X)
(Fr. X) T CHso, 15.8%

T CHso, 67.4%

Fig. 9. 7 2/ +BESRIEO IR E & UG

Extraction and fractionation of polysaccharide from Kusunoki (Cinnamomum
camphora) leaves.

TCHj, = Inhibition ratio (50% 7AIISRMIETENE)



Table 10. 7 2/ +EEWEEDLE, HRECILFEMIC X 2 HMEEL O & FEHERK

Anti-complementary activities, sugar composition and molecular weight of various fractions from polysaccharide of Kusunoki

(Cinnamomum camphora) leaves.

XK VA mPEIE R TR O R
?Eiﬁ@ﬁ;ﬁ Yield Inhibition MW Sugar composition (%)
Polysaccharides of TCHso
(%) (%) Rha. Man. Ara. Gal. Xyl Gle.
K EEFEE _ 36.7 4.9 4.7 13.5 34.8 1.6 40.4
Original polysaccharide
€777y 2R G-100 53
Sephadex G-100
Fr.1 15.6 39.6 78 000 4.1 1.5 15.4 41.7 0.3 37.0
Fr. 2 20.0 17.9 37000 5.5 3.1 17.4 42.0 1.2 30.8
Fr. 3 39.3 11.9 15000 7.6 6.5 12.6 39.6 3.2 28.4
DEAE-27 s 2 — 2 CL-6Bit X3 Fr.1 O5E
DEAE-Sepharose CL-6B (from Fr. 1)
#4485 Unbound fraction (Fr. 4) 4.5 58.9 52 900 0.3 4.1 3.8 27.3 — 64.8
4% Bound fraction (Fr. 5) 5.6 12,7 13000 — 10.7 6.5 48.7 0.9 33.1
[E# 7 LItk D Fr. 2 OHE
By same column (from Fr. 2)
FEFEASE Unbound fraction (Fr. 6) 372.2
#4&% Bound fraction (Fr. 7) 6.4
Fr.b5 @J@ 3 Wiﬁﬂﬂzifﬁ% 40.2
Periodate-modified Fr. 5 (Fr. 8) :
aAVHFN) Yy A-kT s 0—R KB Fr. 4 D5}l
Con- A Sepharose (from Fr. 4)
JEREAE Unbound fraction (Fr. 9) 1.8 67.4 16.2 — 30.9 52.9 — —
4% Bound fration (Fr. 10) 1.4 15.8 — — — 23.3 — 76.7

(UHF) HREWBUMONHHE ¢ THUORH SV

— Wl —
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ARGt & LSRR - OBR

Correlation of anti-complementary activity and amounts of neutral and acidic

polysaccharide from Kusunoki (Cinnamomum camphora) leaves.

B 5612k -T, Con A Bl (A LS GESEEAT CHaEiLLeTA, 74/ -3,
TSE/ =R, #HI37b—ZhoBEHEEATE, H57 -2, 73— 2h 5N IEERCHET
K1, CO2ABOVRIKTHE S, FEAROBUASED THL, 7 2/ HHESHMAOMATEEA
ki3, 346/ —REFLTS3E/H52 5 v ThHbBIEMMREsn (Table 10),

Fh, ZHEOFBEORIICHES HFEEOZRL LRI T 5 BT, HMEEHOBEVERESE
(DEAE-sepharose 5 &) % 4 7 B3 v REECTHBLE, KBEMLEI>FRF LIV LTEILTAIEICK
D, RI)F-kEmE L, ToONMEEEEHRBRLUIER 12.7% »540.2% K ER L1,

ERE O LY & (LR & oEBBRICOWTI, 7Y 3 v FEEARCLL (Suzukr, 1969, Sakar,
1968, etc.), oGOk, HEHEG (F6)111969, CHiHARa, 1970 a, SiNGH, 1974, Misaki, 1984,
Sone, 1985, etc.), 3 F& (Horrman, 1971, Sasaki, 1976a 1976b, k¥, 1984), S +&4
(Krvouara, 1986, (ifH, 1986d, CireLLi, 1989, T/E, 1977) HFi->WITE L OHEMRR SN D,
B Y RBRBRL X 2GR (HETINE <3, EL S EEoMIAE HEShTV S
B, KARSREHEOPMETEICBL T, (LS, SHOMMBESTEE cEREE LTy, &
PERAIE DD TRLAEHOHERMN GEET I L 2EHL TS (LIH, 19862, 1986c¢, 19864,
KIvoHARA, 1987, 1988), ARISBOBAENE, TIE/ 75/ —REMEMETUMIT 5 &iEHAE
i, BaoEBERBILTRIETTEEARNTWE, #L T, YRONBEEREETHIETSE/ S
785 i3, KBRPTHFREHLELD, COLEDETCHVWERESETTL EEHAL TV 3,

7 2 R EHOMMENEDY, B3 v RBEbIck - THEEEES LR UL FidoEBEER, (LWHOK
BLEFIETEH, 72/ F+BHOLFEESBEEAHO DI, BRIHES AT L,
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DX, 7R/ FBEOTHBKEEY, BEZOLOOERRE A 7= X LBV TVED
», Fhb b, HEHAESENOBBESRICERALTVAOh2KET 2BHAT, TROERET
- 12e

9, 7R/ BEELHEENFE 3TC TIHEELBEIER 7 2/ F2BEOHIEMNHIE
Hic k- T, REFFRMROBEE OBEMAIH S A B4, OEMEREIL s h7BE¥XRMEKE PBS
THE, PBS & 37°C, 30 5MEE L AMERIMEEMA 2 EEEOBMIREEE L, CoMRicky,
7 27 X LEEROUHETEH LA IIEBARIFL TWEWT EHERATE -,

DEIL, 7 R/ FEHHEKEBIEERIERE & S5 U 37C 30 HREBEREAME LM B3,
EIEER I, BTV Eh S, JOSBEORHEIMEIER R, REREMc3IEERRITS T,
BERMCOMEALTOA I EMHALAER -1,

4 & & s

AHEBREO D 5, LEMRUHERBEOSEERUOAM~ I tvo — 2BEENEOHE X 57
WL REE,IC VTR V== 7 L, ZOFER, »EDT LM ER -1,

O HESREEE AESRICHLTEE0.5% ONETE OO, TOBEMEEER BE
EREFOBELB TS/ —R, #37 b —2Z, vavBEEEESE L T, Ih oREREEN
36 BXAh 12 FEMic, Ehrlich RTFBEREL S OBR%E 70% LI HEHIT 250 & 5 TSRV HE R
too —H, Mk THL I BHEERO O H D, TREOHESET % L LoBEX S1K
BRoNI,

@ TIE/—Z, HI7 b —2EERSELASS, HELIEREOEVE X I T FRESEICS
WTHFNRHER, Ehrlich RTHHEEL S HLTE, ATFRBLZ 2B000TSE/ R, #3572
FoREEBET B F RAGEE OIS E AR S HWEE (15 mg/kg OERSETHIER 90%)
ERLEke THIEHMLT, Lig RTFHHEEL S OMBEIEFERETIE, ROEOAX I FHSEES
ERERI LB ORI EBR LN s o, 14% OEGSIRME o HT,

* X EFHEBONEL S ERISEEKCRMEEO TV &, kU, BHEES <Y 20%R%HE
LA D *H-F 1 O O AABIHEBRICHARTE LBV DS, IOBBOHEL ST
REEENERCL2HRTHE LR R,

® BERLEE 3wy~ itnro-—2) OFELKEAKTSH S HE-Complex OHMEL 57E
i, RSEDOHA, Ehrlich K THEEXL S 0% 2 mg/mouse D5 T 87% MIETE, Ly
ETFHHEL > v xOEFEAKE 2 HERTE 2, L L, Sephadex G-100 % ¥ Con A-Sepha-
rose # 5 LI X BNERESOKEE: N% OFLV, THbb, BEEAROE VEEN, KOHE
HE-Complex & 0 iGHEM o 70 2 & EBRBMKIT Lo SN T EFEHOBWI LSS, A2
HE-Complex OHEL SHBEIEE~ 1o —EHcd Y, 2OEMNEINEROTEL S5
BT EHEINS, B, KDEEREL Con A-Sepharose $E&5H & OUBT, ROBEELHE
DPPFWEE R LA &R, TOF Y BEEBOEREEICHRT IHETHS S LHEEL A,
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@ HWEEHCET3ERTER, SESEFEAOBED, 20% U EodhEILEERERL-60134
BETH- -1, CONTROGFEHOE,L 127 X/ FHESER, BHSERSICEESEL, 2ot
T4 Con A-Sepharose # 5 4G LBV FEBXZ 52900, 54/ ~X, T/ —X, #5
7 b= RSN BNEOER SR SR TCHy67. 4% OYVIMEESER Ui, S OER#R
ERNLEERR, COZERLGHBEMCOLEOT, HAMCRIBEESATORVILBHG,ICL
2o

ARFFUCHRIEARG CEE, CHEEEB - TRAEFRLICEREL ., 2/, BroERE
LIV WEENA Vv 5 R, EIMERERKEL, 74V - 7EBRCEELSA TR
WEEBERE, BOCKBHRIE 44 Y X355 rEEAMMBERSEORRE GO AREHRAEE
guidt, FEXHBTTOMoBRICHEEEZL I, ABEOMER, AFILYY, FEHLIHE
EOVLEZWRERERH, FKCENRLELRGICBELRLE T,
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Antitumor Effects and Anti-complementary Effects of
Tree Polysaccharides

Hasui, Mieko”

Summary

The present studies were undertaken to evaluate antitumor activities and anti-
complementary activities of polysaccharides from unutilized forest products.

1. Antitumor activities of crude polysaccharides isolated from leaves of 36 tree
species were investigated. Among them, the polysaccharides from Nezumimochi
(Ligustrum japonicum), Hosobatabu (Machilus japonica), Shiromoji (Lindera triloba),
Shirodamo (Neolitsea sericea), Aomoritodomatsu (Abies mariesii), Blue spruce (Picea
pungens), Mikan (Citrus unshiu), Miyamashikimi (Skimmia japonica), Dankoubai
(Lindera triloba), Fusaakashia (Acacia dealbata), Asebi (Pieris japonica), Sudajii
(Castanopsis sieboldii), exhibited inhibitory activity against implanted (Ehrlich
carcinoma) solid tumor in mice. Although the crude polysaccharide from Nezumimochi
was mainly composed of arabinose and galactose, the most significant antitumor effects
were found at the dosage of 15 mg/kg. The inhibitory effect of this polysaccharide is not
considered to be due to its cytocydal action but to be host-mediated action on the tumor
cells.

2. Complex (HE-Complex) of hemicellurose from Karamatsu (Larix kaempferi)
and a small amount of crude enzyme (extracellular enzyme from Thyromyces palustris)
showed a prolongation of life span (2 days) by intraperitoneal injection (dosage of
2mg/mouse) against subcutaneously implanted Ly, leukemic cells in BDF, mice.
However, concentration of antitumor activity by fractionation and purification failed.

3. Anti-complementary activities of crude polysaccharides isolated from 40 species
of tree leaves were examined. Five kinds of these polysaccharides showed anti-
complementary activities : Kusunoki (Cinnamomum camphora), Yabunikkei (Cinna-
momum japonicum), Kusagi (Clerodendron trichotomum), Miyamashikimi (Skimmia
japonica ) and Kuwa (Morus bombycis).

The polysaccharide fraction obtained from the hot water extracts from leaves of
Kusunoki exhibited the highest anti-complementary activity. By means of fractionation,
the most active Con A-Sepharose unbound fraction was isolated. The crude polysaccaride
contained significant amounts of uronic acid, but the active principle proved to be neutral
polysaccharide rhamunoarabinogalactan. (MW =52 900, TCH;, = 67.4%)

The rhamunoarabinogalactan influenced only the complement side, but did not cause
any change to the antibody side. It was observed that the lower active acidic fraction
followed by chemical modification with periodate oxidation and borchydride reduction

could be increased in higher anti-complementary activity.

Received March 30, 1990
(1) Bio-resources Technology Division



