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Structural characters and antitumor activity of a polysaccharide PTPS-1

from Paecilomyces tenuipes

JIN Li-gin', ZUQ Jiang-cheng®, LU Jian-xin?, LI Bao-jian?, LI Dong?
(1. Biochemistry Section, Department of Clinic Medicine, Wenzhou Medical College, Wenzhou 325035, China;
2. Institute of Cellular and Molecular Medicine, Wenzhou Medical College, Wenzhou 325035, China)

Abstract: Objective To investigate the physicochemical properties, structural characters and antitu-
mor activity of a polysaccharide PTPS-1 from Paecilomyces tenuipes. Methods PTPS-1 was obtained by
DEAE-cellulose and Sephadex G-100 chromatography column. The methods of HPLC, GC, IR, and NMR
were used to investigate the molecular weight, monosaccharide composition, and structural characters of
PTPS-1. The CCK-8 kit was used to determine the proliferation of PTPS-1 on murine splenocyte and the
supernatant of the murine macrophage with PTPS-1-stimulated on Sp2/0 cells. Results PTPS-1, whose
molecular weight was 1.84 X 10* and purity was 98.977%, contained mannose (Man) and galactogen
(Gal) as monosaccharide constitute in molar ratio of 1.3 : 1. It consisted of a backbone of a-(1—6), a-(1
—2), and B-(1-+>3) linkage, whose branches were made by Gal-(1—3) linkage. PTPS-1 significantly
stimulated the murine splenocyte proliferation and the supernatant of macrophage inhibited the growth of
Sp2/0 cells in witro. Conclusion PTPS-1 is a polysaccharide from P. tenuipes with immunomodulatory
and antitumor activity.
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KRB EER R A R T B LA R m
RN AHERBYY, MANNETEEFNSEE
REGEATHEFERPZ— XCHBEHAII¥
HHIR, A E B L (Paecilomyces tenuipes
polysaccharide , PTPS) # % # 5 B W 40 #g F1 S0 A% 4
J 38 SR AL B R AR A 42 2 A S A It S M 4 B Y
35 8 R SE B F-a (TNF-0) R 35, 8 B &
BEHEAR~EBHRANR-2AL-DY-THRE
(IFN-7)  Bi- 58 40 L 48 7% ) 3 B F (GM-CSF) il
A4 A R-10(L-1001%, R F B EYERE
HEHMES S TRE BEARMLEEwA X, &
LRNMWAEFBERHLE P BAL LA ER
45y PTPS-1, 4 #7 JL 45 # 45 4, YR 5% 3L 470 b 8 75
o AR~ RAMREBEHSEREZRMRXER
ITTER.

1 #H

1.1 {X#%:RSZ-100 A 3 ¥B4r B4 85 (L ¥ W8 o
BB BHFE TR T EREZENE ),
DU800 &I a] W, % 5143 3 3% B 31 (Coulter 24 &), 5
¥ ¥ A8 €8, 3% X (Shimadzu LC210AD), S #H f i#%{X
(Agilent Tec A#]),670FT-IR £ i (Nicolet
/7)) ,Bruker Avance —300 ¥ B3 4F {X (Bruker 2%
A]),Forma series 1 Fg7& X CO, % % #5 (Thermo
7)), PR (Dialab A 8],

1.2 FEEM: RS FhAE AR HEE.
FL 08 R %5 68 A0 A B 0 X 8RR (Fluka 7= &) ,RPMI
1640 3% 5% # (Gibco 7= &), Cell Counting Kit-8
(CCK-8, H &[R4 B R BT .

2 XBHE

2.1 PTPS-1#& - HHAFEHSHNRRSE
Xk, MAH2 DEAE 44 % 52 B FH
(30 cm X 2. 6 cm) 3%, 0~0. 5 mol /1. INaHCO, 58
BB WEXTERKE SHRENRERELZ
Sephadex G-100 % & & (100 cm X 3.4 cm Hi
100 ecm X 1. 6 cm) &, 4l 4k, A 0.1 mol/L 4 NaCl
GBRBAMANNEESEA A2 PTPS-1,%
HTHREM.

2.2 GEEEAAXSF R B W RE  PTPS-1 F A% 4
F &4 51425 000, 80 000,270 000F1670 000 #
HEENXBESHNEERRERBECERN., 6
#H: % Phenomenex Biosep-SEC-S4000(300 mm X
7.8 mm), FEHA DGR K, R 25 C, R M I
. DxRERENEYSTREMBIRES
R B 6 8] (Re) 5K 78 45 ¥ th 4K . [gM = 8. 478 77—

0. 330 31 ReC(R?*=0. 999 2), FihtrAEM 2R 1GHES
BT FRE . SEheR R LA,

2.3 EIPAELSN G —E 8 PTPS-1 BAUKEH
B 1 g/L B2 R LR Hr. Bk
T & 200~400 nm,

2.4 BEARSY L PTPS-1 25 mg, Hil & 5§
BZEETEY™ . SHEEEEMEN HP-5 @ik
(30 m X 0.32 mm, B 0.25 pm); B X:1 mL/
min, &%, :40 mL/min, 255 ;450 mL/min; & 220
C,RSZREMBMBFBEYR 250 C; LHE 1
L. BERERERADE LAk, ERESAHE
BEbR

2.5 FHBENL HRMEH PTPS-1 B 28 mg
T 28 mL 9 15 mmol/L # NalO, B & ,8 6 4
CRNE, % 4.12.24,48.72 heeoeo- A FRELHE 1 pL, LA
250 fE AR B, BESM BT £ 223 nm
BAE A, ZREEE—-BEEE, MZ B4 IE
R o FIARSE K 4. 798 mmol/L ¥ NaOH 12 , Wl
NalO, MEHEMFRHOLENE.

2.6 ZLAMRIEAH B 1 mg TR ML PTPS-1,
% KBr i 7 700~4 000 em 'L AN FH 10
FLIMRIER. /

2.7 PTPS-1 #R4> MK & . B PTPS-1 150 mg ¥
f&F 0.05 mol/L =L #,100 CKR M 1 h,BE
EREB=ZHIM BENNTHBKEN 48 h,
WA WIERY , 4% BT Sephadex G-100
BREEESLERETRER.

2.8 BEILPR FRB PTPS-1 70 mg M5B AK B
J& # PTPS-1 35 mg 4} 5| % ## F 0.5 mL D,O
(99. 8%) BT B BESL R 'H-NMR M “C-NMR /M,
2.9 /NEUIR 40 BB Y ) £ - B 8 A ¢ BALB/C
NR(18~22 @), To Tl &4 T A4 A 1) 4% B R 4
M & ¥, A 0.8% NH,Cl ¥ % £ 4 i )5 / RPMI
1640 W IFVE 2 K, LA & 10% B4 4 & 19 RPMI 1640
BEFBAERAMEEKER 1X10"/mL,

2.10 AREWRE PTPS-1 %/ B 40 R 38 78 1% ¥ 10
B bR B BB % 100 pL/FLEERE) 96 FL
BAER. ES A, BARIANERL. HRARSY
PTPS-1, 1,1, K, N4A% 5 ARF K&K
PTPS-1,18 2 B4 PTPS-1 WA RERE L5 N
30,100,300.500 mg/L . AR 4 NME L, ¥ M 5F
FF 37 C.5% CO, FHFMP 48 h 5, BNLRIL
B 10 pL CCK-8 X7 B 5,4 h BB HEHFRT
BRI E 450 nm 4bW A iR IEE R,
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(R A X A D
HAE= ST A

2.11 ARFEFEEEE PTPS-1 iR/ MEEEE
WG 4 L 3 A R . L B R P
FIE 10% B4 4 1 78 89 RPMI 1640 ¥ ¥3 35 40 M ok JF
# 2X10°/mL, #% 200 pL/FLEEM F 96 FLEF K,
S5 mA KRR EE % E M PTPS-1, B8 £ 4
PTPS-1 # 4 Jfi B8 % BE 4% %) % 0. 30,100, 300, 500
mg/L. BHR 4R BEMEERT 37 C.5%
CO, B35 48 h, WERA LIEEA.

2.12 ARFEKE PTPS-1 8% 5%/ B E 4
J b B B0 Mo R SR BN B A K A9 Sp2/0 48
J, V5 AR E R 1X10°/mL, #% 70 pL/FL 0 %
96 fLIFFR, HBEOXMA. 30 pL ERKE
PTPS-1 # #3535 69/ BLE v 40 i | & ; @PTPS-1
RIBEFNGEWARMY LESHAM T I, 01,V
4. aHmA 30 L ERZ2RF R E WK E PTPS-1
FEERMARERAR L SHR4NEL K
MBI FHTF 37 C.5% CO, BHAF 48 h 5,84
LI 10 pL CCK-8 MM FHE 3%, 2 h FE K %
Fet T REARIL L 450 nm A9 A 18,4 A HHE A
MRE A KR B HIZE,

CHBA A (i~ 50 A i)
N v

2.13  SEitab B ¥ 245 %%, A SPSS 11.5
RAH B E & H 244 (One-way ANOVA)E 4k
ERDEHRR, S H MR LLERA LSD i,

3 &R

3.1 BHMBEAERSERRE

3.1.1 ZHMRBSA. N2 &P R ZHE
% DEAE-A#%E-52 e aik B8 L., {3
M4, £, % Sephadex G-100 H % B W 4k
B EEEREE MR, TAGEMBE, R 1§, b
MR EEEN BETR . ESERIBE.5H
FKEZ Gk, M4k PTPS-1,

3.1.2 PTPS-1 FEAEMMEN S FHEE PTPS-1
BB AR A BT AT 4, A PTPS-1 B 5 A9 8 i #7 b
W= PTPS-1 MR 280k 98.977% , i 48 R F) 45
W BB A A X 43 T 5 B R Xt i AR B D A o
2, © PTPS-1 # {& & #f j&] 12. 758 min, i & i
PTPS-1 #9434 FHER 1. 84X 10%,

3.1.3 5N PTPS-1 MK B2 %450
7 260 nm 1 280 nm Ak & A R ik, W PTPS-
1 REEATEM.

3.1.4 BEHARSN .PTPS-1 2EMWALER

X100%

X100%

SHAGEERE 2 &, 7 E6TE S5 R 7. 340,
7.621 min, SARMERESHEE P HBBNLIE
{7 {7 B8 1 6] 7. 364. 7. 650 min £ K M i, B B,
PTPS-1 HHBERMEABAR, —ELRENE
REHm1.3:1,

3.1.5 LLAMEEEAT LSRR E A — A R
BHMMEFATFPRFELERBARNFEL. S5
PTPS-1 #£3 368.3 ecm™‘ 4t 2 O-H WM 4 & 3h,
2933.2cm™ 4% C-H B4R 3,1 646. 7 cm™
IR C=0 ffg89R 3,1 418 cm™'#11 380 em™'4b
% C-H W ARE,1035.8 em AL HIRB UL S
R MEAL F o IR B9 C-O K45 % 30,890 cm ™' b &
B R RSP AN B EMEETRE,820 cm T AR
Wik iR SEH S HERE.

3.1.6 BEMMEAL .PTPS-1 Z2EMMEL—/ 5
BeH 2 FIHAE 1. 089 4+ F F R [F] B 4 AL 0. 48 43
FHR, AMBRHAEMATIREREN 24, &
WA R EES FHEEREMN 12 H 16 E#
MEHR. ARREERERFRERBREASFP
A E AL 60. 9%, AT EALAY & 39- 1%,
B FrfEE 1-3 5 13,6 @8,

3.1.7 BmEItiR#E T . PTPS-1 KRFTE Kl
W HL B FigmbEM B AE 6 4.8~5.3, KT
8 5.0 MUkl « EIMBHE, A AERS HL R
Fils kB /N T 6 5.0, W8] PTPS-1 $i8 7
FETR 4 B MY T BEH g . PTPS-1 KT JG 3k B X 48
e B KT 8 103 B R SKBR, AT B 8 & B¢ AL
B C-1 M5 LEMT o 81. 3~87. 4 YRR
AN C-3 b B, HAUE KRR B B
PTPS-1 YR E AW 1 -3 FHE L¥FMB O
78.4.78.7 kb R M ¥ h H B C-2 fLEMBHE,
HAKBAEH YA, 50 PTPS-1 MEHSAHE
¥4 12 %8 ,PTPS-1 KA C-6 RIKE M
¥E S 67.0 #1 68. 7 fyM%, KA PTPS-1 T4 A 1
6 EEMBEHE.

3.2 PTPS-1 =G

3.2.1 ARRIFEWKE PTPS-1 X/ US40 ¥ 3
EHEOEW . ERAE LU ABRTARNEHRE
B MARARERERE PTPS-1 WAIE T . 448
R [R) 72 B ) 1 B 440 G 6 3 7 3 A B PTPS-1 )
BRI, 53 R4 E,PTPS-1 7 100~
500 mg/L & B % {2 3 /) B RGN B 0 38 2 O 4
(P<0.01),30 mg/L PTPS-1 A K R EH £ R
(P>0.05),# 8] PTPS-1 {f i f 40 e s A ZF — =&
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BT BLA B AR
%1 PTIPS-1 3 /RIEAMMEZEAOEM Ls,n=3)
Table 1 Effect of PTPS-1 on proliferation of murine

splenocytes (x+s,n=3)

A% PTPS-1/(mg+ L") A WHE/ Y%
i 0 0.36920. 011 -

1 30 0. 39810. 014 7.9

1 100 0.440+0. 032" * 19.2

| 300 0.4554+0.028"* * 23.3

N 500 0.46740.021**  26.6

xR L » » P<0.01
* % P<0. 01 vs control group

3.2.2 AFEEWRE PTPS-1 RI¥IE 57/ BIE B

W 40 B By b 3 X Sp2/0 4RI FEE A - 55

RNFE 2, L AERFHAMREMFABE. 500 mg/L

PTPS-1 5| ¥ 8% 37 /D BB MR 40 a9 B 3§ % Sp2/0 |

B &R T M A (P<<0.01), AR & A5

Sp2/0 KMEER SX ALK LEEER (P>

0.05), #aA—ERBWKE M PTPS-1 @3 E A

M SR EG R .

%2 PTPS-1 #R/NRE M4 W3 Sp2/0 4R R HH
BEHEEE (cLs,n=4)
Table 2 Proliferation of Sp2/0 cells by supernatant

of PTPS-1-stimulated murine macrophages

(x+s, n=4)
#% PTPS-1/mg-L~! A WHIR/ %
pagicd 0 0. 43530. 045 -
I 30 0.401%0. 013 7.8
I 100 0. 40740. 036 7.1
 { 300 0. 40040. 032 8.0
N 500 0.36840.025"* " 25. 4

53 RAHE. » » P<0.01 .
% % P<0. 01 vs control group

4 Hig
FLRBELEFLEMERAQENTE, A
HOFERSHPELE —FEB T KA —25
$4 PTPS-1, S A% VTR PTPS-1 i H &4
MEABAR, aoMbig gt PTPS-1 F&F H
BoE. BRESL R B R AT PTPS-1 FFE « M1 B
WARGERE, FRaHERMEAB 1-6.1—>
SR>3 HB  XEFERNLIME 13 58, %S
RERMBRELITHER -3
MTFEARPFEES T.BHEHME,.H T.B
W AL B SR RN R R EEAEA,
SHBEETF . PARE., ALRP,PTPS-1 £ 6E R
HEMRMENLERERRH . PTPS- 1 RAE R
R I 3R B D B, 3R PTPS-1 W@ of A8 T.B

B4 SR R TIRE, 7T W% £ 4 4 R
ERER BB ARBER FTRETRERT
ME R M. BT PTPS-1 BE&ERBEKEH
B hn i xR AR B R AT R, XA
PTPS-1 {2 34 i 41 S 33 58 B A 70 B 800

EMARE—MERASHIBH AR, K
AUB SR R MR RS RN, T A
BREENANAMBERRERER. AHAR
BUSY, DA 3% A WA 4 R A 0 o ok A LA A
K.EB FEEABRKOBRAREFERAMEIER
fEf . ALBH ,PTPS-1 7 —E R B WK E T /IR
3 E W40 M8 b TE BB 65 0§ Sp2/0 40 B i 1 AE
(P<C0.01), 4 i, #E ) PTPS-1 7 888 & 8015 E o
MM RS B F T B M H Sp2/0
HRMER . XRSSRAEEZHESTRIEH
M7= A 4r 4L % S5 B F IFN-Y #1 TNF-a Xt U937 4
P A K R AU BR A R — S RA
R,

R ESNAWUETFEREE—HRH o
(=6 EAMEREH Y, 5K RHETEH Dextran
RN THEMELEMYN. SZHBEERNENER.
PTPS-1 4 B 45 # $51E 55 4 oL B 26 A Y6 HE S 0 AL
AR, M PTPS-1 AT e R R IEAEAY
MR E R

% F PTPS-1 BEAR F Rt 40 fa i 38 580 0 % ok 780 40
ML Sp2/0 MAEKMEERAUREESAREER
P L0 R o A R AR B AR AE , RIAAR LR E
BN AU ET R P BAL B EEEEAS
—PTPS-1, X Ak —HHEAHF PTPS-1 MEH
EWEUZAMNXAITTTRIFNER,
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ERAFLERIHR

AR AR R E A
(. FEAEERAEATS M2 SHERRF LA HEREATRE, 28 B 650204,
2. LHME CKEDARREAALAR L ZH ER 653100

W E.BH WMATRLYE Russula virescens FTERAERS . itk TROFFLEM SSUZERERK
4, BB \RP-8.Sephadex LH-20 ¥ ZM M B HTH B . HBF T EEEAESYNER, R SHEET 84
f6B 4,4 Bk &k B K B (canthin-6-one, 1 ), 383 %-5a, 8- B E A K-6,22- " (1) 3B E-FMAK-5,7-
22- ZH (1) ,3B,50,68- =8 H-F M E-7,22- "B (V) A ZBE (V)R TH B (M), D-B 3% B (V) | JRIER
BHEM), %t FAELEYBHNERNZAPLB RHLEY I AERNZRE B3, '
R A RLTEKIRKE 38 B 5-50,8e- 3 EALF A B-6,22- 9%

i E S5 R284. 1 X EEARIAAL A
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Chemical constituents of Russula virescens
TANG Jian-guo'?, SHAO Hong-jun!, LIU Ji-kai'

(1. State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany,

Chinese Academy of Sciences, Kunming 650204, China; 2. Center of Technology,
Hongta Tobacco Group Co. s Ltd. , Yuxi 653100, China)

Abstract: Objective To study the active constituents of Russula virescens. Methods The compounds

were isolated by silica gel, RP-8, Sephadex LH-20 and their structures were elucidated by spectral meth-

ods. Results Eight compounds were isolated and identified as canthin-6-one (I ), 5a, 8a-epidioxy-(22E,
24R)-ergosta-6, 22-dien-3B-ol (1), (22E, 24R)-ergosta-5, 7, 22-trien-3B-ol (1), (22E, 24R)-ergosta-
7, 22-dien-3B, 5a, 6f-triol (N ), thioacetic anhydride ( V), maleic acid (W), D-allitol (VI), ribosidoad-
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