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ABSTRACTS: An one percent sodium carbonate extract prepared from sclerotia of Poria cocos activated the
proliferation of the T lymphocytes as measured by mixed lymphocyte responses(tMLR). The active fraction,
PCSC22, was isolated from an one percent sodium carbonate extract by a combination of fractionation
procedures, including ethanol precipitation and chromatographies on column of DEAE-cellulose and Sephadex G-
50. Carbohydrate and peptide contained in PCSC22 were 78 : 22% in ratio. On employing gel filtration high
performance liquid chromatography, PCSC22 exhitited a homogeneous peak with an average molecular weight
of 8 kDa. The sugar moiety of PCSC22 was composed with mannose (92%), galactose (6.2%) and arabinose (1.3%),
which might be indicated as heteromannan. Fifteen amino acids were found in peptide moiety of the polysaccharide
and aspartic acid, serine, and valine were major components. PCSC22 activated the primary proliferation of T
lymphocytes measured by mixed lymphocyte responses, the antibody production of the B lymphocytes and the
secretion of nitric oxide from macrophage cell line, RAW264.7.
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Fig. 1. Flow chart for fractionation of polysaccharide from the .

sclerotium of Poria cocos.
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2] macrophageol| 4] fel|8F A ZF2 RAW264.7 A 232
96 well A|Enof&7]o] 5x10° cells/m/Z 3 A8le] 0.1 m]
PR F WA FEE Aelelo] 2447 E2b whekaiaint.
wief7]7t <t macrophageol|l A H-H|El dabshA 4o oS
Al Zul| efo B3} 1% sulfanilamide2} 0.1% N-(1-naththylene)
diamine dihydrochloride7} %% Griess 2994 micro-
titration plateo] T2k A& F ELISA readers 550 nmo|
A FREE ézq3]—‘1’31‘/}(Grlsham 5, 1996). o] o Jxtz}=l
2 ARIEFS AHIe

_v_—’] .u_‘TL"

An o o3
WA Bale] F9E Fig 19 28 Jde] 3498 A o
EHE-(PCE), Y<+(PCCW), G4*(PCHW), EH4h 1 E. (PCSC)
TABEF(PCSH) 5 257 559 588 99k &
FE) WSS 24| SJole] Ao 2R
-2 phosphate buffered saline(PBS)e]| =<1 ©}-& 1, 10, 100
ugmi®) HE5To) D=2 0w Lulopede] 2
Helate] T Qlshre] Aol et 3k el E3)
7 w2 Sell e o, 559 2% BF A9 £
gl whe-e- Z=akA|H
32 F5(1 ugmhs} & lnt(loo /,tg/ml)oﬂ/ﬂ = A2 Zh|
2 Rolg vhehA] ool 10 ugiml Azl Tolx] ERTT
HE-S A= nlaslsict. o] wf SihEgF FEE(PCSO)
Al el vl Eddat dhe-g 3400 oA, o}
E T ARTES 118 Ao e nyrt
(data not shown). W=7} akAlo) A|d =] eyt elah}

Al 4 4

O.D. 490 nm
0.D. 595 nm

e T sttt S M vl - ()
111 21 31 4 5 61 71 81 91 101 111 121
Number of Fraction

O.D. 490 nm
0.D. 595 nm

Fig. 2. Purification of immunostimulating polysaccharide from 1%
sodium carbonate extract of sclerotium of Poria cocos.
A) Elution porfile of DEAE-cellulose column chromato-
graphy(pH 6.8) of 1% sodium carbonate extracts. Peak 1:
PCSC1, Peak 2: PCSC2, Peak 3: PCSC3, Peak 4: PCSC4
B) Elution porfile of Sephadex G50 gel filteration chro-
matography of PCSC2
-® -: sugars(0.D. 490 nm), -O -: proteins(0.D. 595 nm)

E$%229 DEAE 45290 A2ntg 125 (pH 68)2
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ol ek, 41, DEAE o £aftel e EAEL
0.1, 02, 0.5 M £52] NaClZ wAd o 8&71L
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FE7E WolAlE S vEla o] #3859 #H
74 ERIE v R oA AR Z3 01 M
NaCl® 425 PCSC2 £3]e] WodAF7 A7t &7
vielgrl. Qeoixl PCSC2E- gel filtration-HPLCE- 4~3) 8]0
walg} Az} Aol wlind We Wil wEsky glRl
HEEAER: oF 10kDa ¢|$ich. o] HiE Evjg PCSC
2& Sephadex G 50 A& Alg3}o] 23} A A|slo] t}A] F
He] B-2(PCSC21 # PCSC22)e $18lchFig. 2). o]%
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Table 1. Mixed lymphocyte responses of active polysaccharide
fractions from Poria cocos

Treatment and Mixed lymphcyte

% of Control

concentration(utg/ml)  responses(DPM/well)’
Control 22698.3+£2325.3
1 19271.0£1957.2 84.90
PCSC 10 26746.0+1151.7 117.83*
100 40057.5+3034.7 176.48%*
1 28999.8+1713.9 127.76**
PCSC2 10 38852.2+1742.4 171.17**
100 51188.5+1603.2 225.52%*
1 42988.0+£6603.8 189.39**
PCSC 21 10 53805.7+1743.9 237.05%*
100 54269.2+3789.2 239.09**
1 40380.2£4734.6 177.90%*
PCSC 22 10 50946.2+£3696.6 224.45%*
100 56943.7£6163.3 250.87**

'value represent the mean+ SD of quadruplicated determinants
*P<0.05 or **P<0.01 as determined in t-test compared to control
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Fig. 3. Gel permeation chromatogram of HPLC of PCSC22.



296 THE KOREAN JOURNAL OF MYCOLOGY, 27(4), 1999

Table 2. Some properties of active polysaccharides purified from sclerotia of Poria cocos

Polysaccha Component ratio(%) Component of Sugars(%) Average
e . Total molecular
rides Protein sugar Man Ara Fuc Gal Glc Rha weight(Da)
PCSC 49.2 51.8 33.8 trace trace 15.0 301 21.4 -
PCSC2 23.7 76.3 71.4 trace 84 trace 21.9 2.5 10,000
PCSC21 24.0 76.0 90.9 - - - 9.1 trace 30,000
PCSC22 21.9 78.1 91.6 1.3 trace 6.2 trace - 8,000

Man; mannose, Ara; arabinose, Fuc; fucose, Gal; galactose, Glu; glucose, Rha; rhamnose

Table 3. Amino acids composition of PCSC22

Amino acid Contents(%)
Aspartate 19.4
Glutamate 72
Serine 15.0
Glycine 7.6
Threonin 7.1
Alanine 10.9
Proline 6.3
Tyrosine 12
Valine 13.3
Methionin 20
Cysteine 29
Isoleucine 34
Leucine 42
Phenylalanine 2.6
Lysine 23

g PCSC229| o] 7}A] 3kebA] BAlE ZAbslgich.
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2}A)5}4tHTable 3). Chihara S(1970) 23] 141 4] o)
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A 2N BEFFNOE glucose?} FAF-olw, oln| At
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B 22¥ HYgy S7EAS oA 24 o)He &
A 3= @2 mannose”} 482 mannano]g L, o9 Ak

TFA A% Atolalglrt. Kanayama 50 Al kA o) 4]
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Fig. 4. The effects of PCSC22 on the antibody production activities
of B lymphocytes. Con: Control, VH: Vehicle(Saline), LPS:
lipopolysacchride(6.5 ug/ml)
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Fig. 5. The effects of PCSC22 on nitric oxide secretion from
mouse macrophage cell line RAW264.7. Con: Control,

VH: Vehicle(Saline), LPS: lipopolysacchride(1 pg/ml)
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