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EH : 7 v v TR (Chlorella pyrencidosa) kb WL 2 =FDSEE CP-[ ([« 13 +22.1°)& CP-[([ a1
+63.5°01%, FNVREBTH—L/N 2 ->, ZUTH I AHMERTESIKEI CHl—45 28y b 2RUTL. SFERET WV
@it d 5T, CP-1, 38000; CP-T, 2800 &#t5zdNntz, CP-1 Tid glucose, fucose, rhamnose, galactose,
mannose %5 8.8:4.8:1.8:1.5:1.0 ®DENLT, ZL T CP-] Tikx glucose, galactose, rhamnose, mannose
P 18.3:4.7:3.0:1.0 DENVETHRIN TN, * Fubslr, =23 2451, KO 3C-NMR OfFEH» 5,
CP-1 2, LT al>4 &0 p-glucopyranose i, 14,6 5D p-glucopyranose O IEEE, KO
1-2,4 #4® L-rhamnopyranose gL b ch, ZUTHED 192 #46@ p-mannopyranose (123 #E5D
p-glucopyranose) 7%t & iz, FEBILHENE D p-galacto-, p-gluco(manno) pyranose ¥i 57253 T &R
N1z, MZHEIL carbon-clearance HETis THE L MBRNRRBEER 2R U 12,

RE|MBRE: 7 vV 7, Chlorella pyrencidosa, Z¥E, whti~F o Zvrnr, HMBHNER, TAREE

A Reticuloendothelial System-Activating Polysaccharides from Chlorella Cells
Suiceo Uka1?®’, Tapasur Kino™, KATsuyukl Nacar®, HAjiME TABATA®,
Cuiniro HArRA®
Awnn. Proc. Gifu Pharm. Univ. (1990) 39 : 44-48
Abstract : Two polysaccharides, CP- ( [ @ 1% +22.1°) and CP-1( [a]¥ +63.5,), isolated from Chlo-
rella cells (Chlorella pyrenoidosa), showed homogeneous patterns on gel filtration, and one spot on
glass-fiber electrophoresis. The molecular weights were estimated by gel filtration to be 38000 for
CP-T and 2800 for CP-J[. CP-] was composed of glucose, fucose, rhamnose, galactose and mannose
in the molar ratios of 8.8:4.8:1.8:1.5:1.0, and CP-]] was composed of glucose, galactose, rham-
nose and mannose in the molar ratios of 18.3:4.7:3.0:1.0. The results of methylation analysis,
Smith degradation and 13C-NMR spectroscopy indicated that CP-]] was chiefly composed of a (1—4)
linked p-glucopyranosyl residues, branched, (1—4,6) linked p-glucopyranosyl and (1—2,4) linked
L-rhamnopyranosyl residues, and contained noﬁ—reducing terminal, p-galacto- and p-gluco (manno)
pyranosyl residues, together with small amounts of (1--2) linked p-mannopyranosyl ((1—3) linked
p-glucopyranosyl) residues. Both polysaccharides showed reticuloendothelial system-potentiating
activity in a carbon-clearance test.
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WEER, KB IE, kHBEE, HE %, B F=

7 vV I OEER OBk oW THRESER, OERETER, REEMEIERAS, e OEWEE s
BUYEISHE Sh, BEARELTERINT WS, sur 7k s v /08, 73 28, KR, SEESOmE,
BN HE, R IUVEBGIN TV EBHONTED, 2095 LRI 3 MR RIREDE L LT
ZHEBHTON TV B, ZOXKEKLC OO TRABEL HBE S T3,

INEs 5 1) 1% Chlorella ellipsoidea D EgKITHH D ZPEAIMHBCRTTRRIIEIERN 2 T3 L 2R, Z
DOEFERIE S T EIN1400D(1-3)--p-glucan (BF# 0.9%3H) THh2 WL LI, TOH, KEHE, HrHE
Dravs (7av7BROBERE) 25, MEABCRIERTF & U T FEK1800 D a(1-6) FIED (1->4)-
a-p-glucan, FTHEHLLETFDOI Y 2 - v igZfEERE ROHLU T3, 20X 9 LHli# OMHEIC DWW TIZEMH
Bhicvcy o v SEEOEBEOERICL 2 L O»REBH ZETH 5,

Slalix, W&k y av 5 (Chlorella pyrenoidosa Malaysia) OBkt isarica N s ok SE (CP-
I, CP-1) OFHEEHR O 2N 6 DEEE, CP-1 TREBEIC OO TEMEAL 1L, 3 5 ITE O
BER AU REIEE T D0 Tz,

£ R 0O B

=BHME 2 uvr 3 (Chlorella pyrenoidose Malaysia) ¥k (1.1 kg) Owkdiit (10 1, 80°C, 6 BH)
WK DKz ONE : 94 g, (MO R/IBEHE X v t5) 2L 2.

MBS FRoOBSTRG (108) 2V v 7 AL —HHBEHO T 22 v (1.5 1, BEKEH60RM) 12T
U1z, C O (31 8) %27k (300 ml) iWEE L, KAIEMEED 2200 X 5 THY, 7o i -2k,
SevagiE) I TH 4 /%2 LT, Sevag HD/KEES (3.3 g) #» DEAE-Sephadex A-25 (V) L) DA %
VaZHa T s (2.6 X40 cm) EHRMU, 0.1 Y UFREEK (PH 6.1) TEMU TR 208U, chve
Sephadex G-100% 7 4 (0.1M NaCl, 1.5%X98 cm) D& VERIZ X » T, EHaFEET (CP-1) LIEHFEREI
(CP-1) OZBECHEL, ZNTN2EMHEBRTE L THEI

1SR EFEBS K% Whatman GF-81 (10 X40 cm) D # 7 A MHERKE % T T, 0.05M & ¥ [ §E 1 iK%
(pH 9.3), 7.5 V/cm, 2.585fikBIL, a-7 7 b - VEIRRERIES) THEI VI,

2ILER i 0.1 NaCl A, Sephadex G-50/% ¢t Sephadex G-100D % 7 4 (1.5X98 cm) TfJL,
Tz ) - VRRBESOICCER U, EBEFF A NI (77 vy ThE) OBMAED S, ZhZNORER %2 FK
U, &0 FRE2EBLILY

C- 13T E (13C-NMR) 2~ % b #kl% DMSO-ds /iRl , HAETF JEOL GX-270 THRIC THl
ELUT,

BRE e hko® (v HiEg, 100°C, 8B5[) U CAHEUIBREE, *—-sn~< 57 1-(PPC) A
¢ alditol acetate * U THRZ u< 5537 44— (GC) WTHHLIZ, T

BIVERRIL. X I29R RK (11 mg) »10mu x 2Ba EMHF Y v 4 (40 ml) T5°C, BEfric THE
U, BB VEBOBERRZHEEOICI > THIEL I, WHAR=FL v J Y I3 -V TG ZEIEI I
%, KEMFTEF Y T ATERITLUTERY 73—V 2EI, CN2IVKTR (IMERER, 100°C, 6 k) &, &
I, T FuLT3% ECNSS-M # 5 & (Hi|E) T GC Lz, 9

XFIERH BRI EHTED - TAF VL, BLexFvftid IR 2R bVITBI 2 KBREDRINHEEK
ik o THERU 12, SE& » F SR 2 90% X8 (100°C, 5 B5[E), DWT0.25M Hifg (100°C, 1085[H) Tk
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RL 12, B RIENY v 4 THIL 128, alditol acetate FH#iAE L T, MY widL ok 5ic, GC Kok GC-
HEARY bax Y~ (GC-MS) i THHiL T,

BREORAE ddY Rk~ v 2 (4:85) 2R, carbon-clearance i 217\, HiF carbon R K]
TERUT, S E U T zymosan (HZL) ZHEMHLIC, T

B R & B B

v IBEKOEKIEY R 4 & 2 =V ThilRE, € OKOTEEBEY 2Bk 2 LR 2 8BIE, A A Uiy T KT
BRU, 35/ vERick > TEHOTFRESZHE (PC-1) LEDFERESZH (CP-1) %2, ZHhZhilE 0.35
%, 0.25% T3, MEBEE, ZhZh, FVEBTEH—E/N2 - VWO H T A EARE XK E) T —tE s 2
Fv d&RUIC (Fig. 1, Fig. 2), 7RIS VEEIC X 5T CP-T, 38000; CP-1, 2800 i SNic, HEEH
B, CP-1, [al® +22.1°(Kk); CP-NLal +63.5° (k) THb, HR B, MASEYD PPC RKFZ0D
aldtiol acetate FEifk: U T GC OHD&EF L v, CP-] Tit glucose, fucose, rhamnose, galactose, mannose
DOENEDH 8.8:4.8:1.8:1.5:1.0 T, CP-1 Tix glucose, galactose, rhamnose, mannose D E VDS
18.3:4.7:3.0 : 1.0 THLEL, ZUTEEEZTNTNL65%, 1.26% (LR L D) Bl &WRINIC.

(+) (=)
: ,
|
g r ce-1 @
c 1 |
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2 I
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o | |
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Fig. 1 Chromatogram of CP-] and CP-] on
Sephadex G-100 Fig. 2 Glass-Fiber Paper Electrophoretic

Pattern of CP-] and CP-]
The column (1.5X98 cm) was eluted with

0.1M NaCl. CP-1, —0—; CP-1, —@—

CP- | D4 2 T 5 12D A F VLI 21T o 10, FFHRIC TR E 2 F v, x F VSRR R,
alditol acetate k&L T GC K GC-MS I THHU 12, & 2 F VLB GC iTisty 2 MR AR G OF
@ GC-MS K135 v 277720 b, EREINIEE &LOHBICX > THEU 12, Tablel1 i d & 5L,
JEB IR 1C1E p-glucopyranose(Glcp) & p-galactopyranose (Galp) &#48 0 p-rhamnopyanose(Rhap) O
BHDEFAEL, TEREE L T 4,6 fi7lg Glep, 2,4(757 1 L-rhamopyranose(Rhap) 7%, 2L THZED 14
4 Glep BEISHEREL, DED1 -2 #4 p-mannopyranose (Manp) BEOEENSRINK, ZUTHED
13§55 Glep B LIFRILKIMO Manp BEHIFET 5 LHEE I NI,
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CP- [ 2 WisA T = v KM L 1o/, 10HRI CREEA24D 0.73mol Ol a vHRR2HBRL I, KK, COD
Ba vEBBRLSELKEMFIREF VYV YL TETTLTRY T a—vEL, TNEBR MK S EBLUI (2T 25
f#)e A3 RAFRMAZIBIG, TF U T GC #4353 &, glycerol, erythritol, Rha »F5E I 1z, erythritol,
Rha i, »x F VDK TRINN, 148D Glep £2,4570 Rhap OFFEAER 2 N FNTHL T3,

Table 1 GC and GC-MS of Alditol Acetates derived from Permethylated CP- ]

Methylated sugar Relative retention Main mass-fragment Molar Mode of

(as alditol acetate) time2) (m/z) ratio linkage
2,3,4,6-Mes-Glc (Man) 1.00 43, 45, 71, 87, 101, 117, 129, 0.90 Glcp(1—~>
145, 161, 205
2,3,4,6-Mes~Gal 1.23 43, 45, 71, 87, 101, 117, 129, 1.00 Galp(1—>
145, 161, 205
3-Me-Rha 1.43 43, 87, 101, 129, 143, 203 0.99 *>2,4)Rhap(1—>
,4,6-Mes-Gl 43, 45, , , 101, 117, 129, —3)Glcp(1—

2,4,6-Mes-Glc }b) 2.07 13, 43, 87, 99 01, 117, 12 0.24 )Glep(

3,4,6-Mes-Man ’ —2)Manp(1

2,3,6-Mes-Glc 2.73 43, 45, 87, 99, 101, 113, 117, 3.36 —>4)Glcp(1—
233

2,3-Mez-Glc 6.24 43, 101, 117, 261 0.40 —4,6)Glep(1~>

a) Relative to 1,5-di-O-acetyl-2,3,4,6-tetra-O-methyl-p-glucitol, 3 % ECNSS-M on Gaschrom Q at
170°C.
b) Overlapping peak.

CP-[ ® 13C-NMR 27 pLIZI T2 7 7 = —fHEkD 100.4, 101.1ppm o &7 F VOSBRI iz C &
L0, al >4 KED Glep BEDELEVHIE SN, - FiFHiE IR 27 bLd 858cm™t DRI 5 XFFI N
%o —F, 103.6ppm L} ¥ S FUBEH NI E LY, D FHEIRETIEDEEDNS,

PEo®RXYD, 7av 7 (C pyrenoidosa) X b BiEEL oD pE CP-T, CP-1 X85, Z n<h3s000,
28000 Glc 2 XEHRIEL THHEANT 0 /Y B THhB CEWRINI, K TFERD CP-1 OfEfE, F&U
T, —#B2 6 N THIKL T2al > 4 K5 Glep $, KROHEEITTRIHD Glep (Manp) & Galp ik, ZUT2dH 30k

4 (3l Rhap Zetb> 5709, iK1~ Table 2 Effect of the Polysaccharides on the Clearance

2445 Manp B HE, 1-3#5 Glcp Rate of Carbon from the Circulating Blood of Mice
BREOFE S HEE I NI, Dose Clearance of Carbon?
o1 aa , \ Treatment® 1 )

HARD IS RITIS T B B, o (mg/kg) (tz min)
70 RN by sy
B ORI 5 b, MIREPIERIREDH Control (Saline) 11.04+1.19
BREES 12N TR b, 5 EEEL 122/ CP-1] 50 6.25-10.430
DY ul I % EE IO T carbon-clea- CP-1 50 6.70-£0.299
rance EICTHEL 12, Table2 TR Zymosan 50 8.241+1.28
T X, CP-1xric CP- T EEx a) Test substances were treated with #.p. at 48h before
EERRL 7, the Z.v. injection of carbon solution. Each group

0 o consisted of 5 mice.
NS 1 C. ellipsoidea LI T b) Each value represents the mean + S. E. Significant
BEOMMARRREIER2E8T2 (1> difference from the control (¢) p<<0.01, d) p<<0.05).
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3 )-p-p-glucan HOZPDOEFEAEZHEL T b, —J, KESD @rev 7 (BRE) X ZRE2HEIML Tk
h, 205 LEAE 10 DIES TFES K CP-1 & EET Glc, Gal, Man, Rha 6 #EIN3Z, 1AL
a(1->6) 7l (1—>4)-aD-glucan 5L 270 TUMIHETHY, CP-1 & BFHEEL Totc, GEAC
1. C. pyrenidosa CBAL Tix, White & Barber!® (3 Z OMilaiED & FHEL 128E~ 5 uw &Y B, Z 12 Olaitan
& Northcote™ (I T V1 = 2DV THEL T3, S0, RAVITHEL 1ot~ 7 a0 7Y 7 2 DANT b Buk
B I EEOBYE L Bk 5 (DEAE-Sephadex W EET) &08dH b, 25 ORI YW TRSEOHE T
HBo

AR, 7 nr 5 OEBEE RO SO EEEHEBIICE T3 BRICNR 2558 DEBEAL LN,

B AR 2L T (BR) Bidiedt, R HPEMRICRE L £9,
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