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Isolation and purification of polysaccharide from Se-enriched spirulina platensis
and their in vitro anti-tumor activity

SHANG Jun-ying', XIE Yu-an’, CHEN Wen-zhang', YAN Li-xiang'( 1. Department of Tumor, Shijingshan Hospital of
Beijng, Beijng 100043, China; 2. Department of Experimental Research, Affiliated Tumor Hospital of Guangxi Medical
University, Nanning 530021, Guangxizhuang Autonomous Region, China )

[ Abstract ] Objective:To investigate the effects of different polysaccharides isolated from Se-enriched spirulina platensis
( Se-PSP ) on the growth of tumor cells. Methods: Crude total sugar Se-PSP and its different components ( Se-PSP,, Se-
PSP,, Se-PSP, and Se-PSP, ) were extracted from se-enriched spirulina ( Se-SP ) by ultrasonic method, and four Se-PSP
components were further isolated and purified by DEAE-cellulose column. The effects of total sugar Se-PSP and four different
components ( 10 pg/ml ) on the growth of SKOV-3 cells, and different concentrations of Se-PSP, on the growth of SKOV-3
cells, HepG-2 cells, BGC-803 cells, CNE cells and Tca-8113 cells were examined by MTT method. Results: Four different
components ( Se-PSP,, Se-PSP,, Se-PSP, and Se-PSP, ) were isolated and purified from Se-PSP, with Se-PSP, being the
most abundant one. The inhibitory rates of Se-PSP and four different components ( Se-PSP,, Se-PSP,, Se-PSP, and Se-
PSP, ) on growth of SKOV-3 cells were ( 33.393 +5.437 )% , (22.290 +8.399 )% , ( 44.881 +4.878 )% , ( 45.354 +
4.931 )% and (46.203 +4.455) % , respectively, with the inhibitory rates of Se-PSP,, Se-PSP; and Se-PSP, being signifi-
cantly higher than those of Se-PSP and Se-PSP,( P <0.05 ), but those of Se-PSP,, Se-PSP, and Se-PSP, showing no differ-
ence ( P >0.05). Se-PSP, dose-dependently inhibited the proliferation of SKOV-3, HepG-2, BGC-803 and Tca-8113 cells
(all P<0.05), and showed broad anti-tumor spectra. Conclusion: Se-PSP, is the main component of Se-PSP, and it can
inhibit the growth of various types of tumor cells, making it a promising adjuvant drug for treatment of malignant tumors.

[ Key words ] polysaccharide from Se-enriched spirulina platensis; ovarian neoplasms; liver neoplasms; stomach neo-

plasms; nasopharyngeal neoplasms; proliferation [ Chin J Cancer Biother, 2010, 17( 6 ): 630-633 ]
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& T 2 JiE 9 ( Se-enriched spirulina, Se-SP ) H1 #
HCHS B4 B 5E 5 1l 22 4 ( polysaccharide from Se-en-
riched spirulina platensis, Se-PSP ) A4 il R4 e i 2
B polysaccharide from spirulina platensis, PSP ) % il
ARGy o B ELAT 30 g A R s
BRURPY E RS TR I PRAF IR R S, A n]
DA g e B i AT I BEVEVE T AR e v 2 b
VOIS 25 1 25 AR, e R SR ML IR S e T g
(SR RN =N | SN 1 N 7
i) PO RS A A A TR I PR 24 AN A
T Se-PSP J& RAAALG W), A W] T 40 M 75 28 A HL ik
A2, A JCEE R RN R s TEMR B A Th A
o MR R R R, AREART LR e A
UESE K HE 7 I T Se-PSP AYHEHL, AT LA 45 i 42 B
IFRIIFSE AR R . AR S5 ik — 2D WL%E Se-PSP 4%
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J# BGC-803 4fi it . &M ¥E CNE 41 A1 7% 855 Tea-
8113 4 L34 58 1Y 52 1A, Ry Se-PSP FF & WAt b 97
By B E LA
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1.1 | etk X A

Se-SP ;= H J7 U AL i 4, Zarrouk £7 57 K h
NN 10 ~40 mg/L AR AN RARAG ), T 1 A
J5 R TRAAE, TRl S 5 25 we/g. SKOV-
3 BPEL AN AR B )P BRI AE AR R S0
I BGC-803 B A AL RE AN Tea-8113 7% i 40 ffd ik
P R R 2 AR RS 00 25 BES |, HepG-2 i 201 i
PRAN CNE S F 8 48 L R0 T Bk e L Vi 400 B, A
SEG E AL AR R, SKOV-3 40l . CNE 44 ffl . BGC-
803 Zil iL Fll Tca-8113 M TE % 10% FBS.100 U/ml
HRR 100 pg/ml 557 R AU RPMI 1640 5557 W
R 9% HepG-2 4NAE 7 10% FBS 100 U/ml HHE %
100 pg/ml 555 2 A DMEM i IRl 5%

RPMI-1640 . DMEM . Jit 4= Il 1 . & & 11 il A0
MTT I F £ [E Sigma 2~ 7, DEAE - £F4E R W H b
U TR ek T AT FR 23 5], AHXT 43+ BT &4 10 000
IR B e B TRA R SR F
B A BINTT AR 25 A i o 070802 ), HAx b
S il S EEa Ve e e
1.2 Se-PSP #44 & 4.4k

Se-PSP BBHAE pH 11 F160 °C (/K214
FIALEE 60 min' "3RG B XK-16 )2 AT AE R 1
DEAE - £F4E2( 2.0 em x 62 cm )FAT2HT, MY
TEWAS 210 nm AT, F ShiscBE SR R B A 15k

R, W4 J5 FHB AT, 52 10 IR DEAE - £ 48 % )2
BT, 53 B34 Se-PSP S BRIR EAE0.50 g ) 45 2%
5 NaCl IR A WE N alifb s , W 45 Se-PSP 41
S . TR LS TE Se-PSP B Fr it
1.3 Se-PSP 48575 i ¢4 Bt Fo 55 B o 41

FEBAFRIL Se-PSP Sl & 53 B3 J5 1) Se-PSP, . Se-
PSP, .Se-PSP, #ll Se-PSP, , H] PBS 28 i ik 43 Jil] fic. il
B 1 mg/ml B ,0. 22 wm JEBE R JERR B, £ i
FAREFE WG RE 100 1%, BEHI AL 10 we/ml 4520 43 55 57
W RIS, H4 Se-PSP, i BEAS [A] A% 4, 43 Sl e il Jg
1 000,100.10.1, 0.1.0.01, 0.001 pg/ml Se-PSP,
Bi IR SEUR 4y M A5 A B A C A T ik Jeg 4 e,
TNARE TR ) BFPEXT BEZEC s 20 B 5 3% 9 ) L B
PEXF FRZEC sRg 40N 10 we/ml SRR 2 52 LR 1Y
R FRW) T AARTRI BT MR B Se-PSP, SCHG 4 .
1.4 MTT % m 2 &Rt 7% am fe o 25 dh SRt

0. 25 % [ 11t T Ak 45 i e 240 e, 3081 5% 4 i 235
FER S x 10*/ml, & 96 FLEFFEHL, 1 x 10* 4~ 4i L/
FLZARBIN 200 wl, 40138 8 NE AL BrEE TR E
137 C 5% CO, WeAfh 1558 72 h J5 , UL MTT B4
DU, 7 TEIBC S G I 48 1000 2 D' 2% BE (B D (B ) b
Jed UL A ) 224 T A A KR & LSRR DA =
ZALSEI D AH - 25 ALV D IR % ) =
( BAPEXT RRZEF-2 D E - SEB041°F-34 D A )/ BT X
HEZH P34 Dl x 100% o $TH13 =30 % HE M 25
BRPE, 2 22 R B
1.5 %itgam

BHELL x + 5 o, K SPSS13. 0 4t it #5443
BTESCHE , 20 8] 45 B 50 AR B 80 edse F O 22 93 #r , 441 1)
B P L g K25, P <0.05 B P <0.01 3%
INERAGIEE .
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2.1 Se-PSP #5455 4L 25 R

Se-PSP 22 # 75 i HE HU . DEAE — 21 4k K kE 4l fk
STE T AR H] 4 ORI 53 B 0 2L 4y RV
R 43 ) 4y 44 M Se-PSP, . Se-PSP, | Se-PSP, | Se-
PSP, . HEAMGILAEP A 210 nm ZEWEI, 21 ~27
BRI I Se-PSP, BEMIIE 46 ~ 65 B rh i B
Se-PSP, Vifliilg, 66 ~72 45 H HI L Se-PSP, VA4,
75 ~79 G L Se-PSP, VI, VR M4 LI 1,
SEHL 10 IX DEAE — S 4E 2= A1 )2 1743 5 Se-PSP Ebil
KBTI ER 5, W HE 15 3] Se-PSP, | Se-PSP, | Se-PSP,
il Se-PSP, HJJEHAMKK M 0.24 .3.01.0.49.0. 16 g,
A5 4 FhZ2 W52 3 7E Se-PSP EUMH v i 5 2 43 B
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KN 4.8% .70.2% 9. 8% .3.2% . Se-PSP, J& Se-
PSP GBH P B A8, R — U L (8 A Se-
PSP, (A4S M( 98.49 +£3.873 )% , % it ik
k1S Se-PSP, 7% 4 0.450 £0.028 )% o
2.2 % Se-PSP iy 5+ SKOV-3 4mfitL & % a4 4] 45 R

[t BEAE 10 wg/ml B} Se-PSP B K Se-
PSP, .Se-PSP, , Se-PSP, Al Se-PSP, %} SKOV-3 41 Jifg
AR AR R 28 A o PR T, 0 380 00 S (33,3
5.44 )% (22.3 £8.40 )% (44.9 +4.88 )% .(45.4
+4.93 )% FI( 46.2 +4.46 )% , )\ Se-PSP, .Se-PSP,
Se-PSP; #| Se-PSP, B /¥ It Y/, Xf SKOV-
3 AU A I VR T s i o BH X B 25 ) 3
iz 2222 L AE X SKOV-3 40 i AE K A il % 4 ( 72. 8
+4.08) % . {H Se-PSP, .Se-PSP, Fll Se-PSP, —~41
SIPIPI AL, 2 S A et B L P >0.05 ), [A] I

X =AU 55 Se-PSP M K Se-PSP, A Lt , 11 il
R G TR #E( P <0.05 ),
2.3 ARFRZFIKIE Se-PSP, WK 30 4] 5 I 73
om fieL 0y 38 74

DL B 0..001.,0. 01,0, 1.1.,10,100 F
1 000 pg/ml i Se-PSP, ff 1 B 58 SKOV-3 4 i |
JiT9iE HepG-2 4iifif1 . 598 BGC-803 40\ £LlA Y CNE
S RN 85958 Tea-8113 ZHML 72 h, Fifi Se-PSP, Jii it
WREE RGN, 5 b 200 H ) A7 00 2R 340 T R AIG,  ) 0
B, A VR 2R AR £ 1),

P24 ) 6 12 22 5 L 22 X P 19 SKOV-3 4H
JfL JFFEE HepG-2 411 . 5 9 BGC-803 4t fitd | L5 Al 98
CNE 41 i . 75 8% 95 Tea-8113 41l 4 417 1) 2243 51
(73.0 £5.07)% .(76.2 +4.08 )% .(88.9 +
1.77 )% (36.2 +3.21 )% ( 88.2 +3.09 )% .

®1 AEKER Se-PSP, 3F 5 FhppEa A A KB HIERAL (x £5)% ]

Tab. 1 Inhibitory effects of different concentrations of Se-PSP, on growth of 5 different types of tumor cells [ ( x +5 )% ]
Se-PSP,

(p/pg - ml ") SKOV-3* HepG-2™"~ BGC-8032 CNE~4 Tea-81134
0.001 22.9 +10.14 0.1+3.15 8.7 +10.55 6.2+4.73 14.2 +£6.06

0.01 28.4 £5.98 1.2 +5.89 12.6 £5.88 7.7+1.56 18.6 £3.56

0.1 34.2 £6.73 5.7+5.96 13.2 £10.13 13.2 £3.44 20. 7+5.15

1 38.2+7.15 12.5 £17.51 26.9 £5.26 19.6 £5.25 29.9 £6.62

10 44.9 +4.88 31.3+7.88 33.5+6.24 21.8£1.99 34.7 £10.59

100 45.2 +4.41 38. 6 +4.33 38.6 £5.26 22.2+£2.48 35.6 £8.01

1 000 44.5 +6.59 40.7 £6.65 38.7+5.85 18.9 £4.12 30.3 £9.07

*F=13.5924, P<0.000; **F=122.1127, P<0.000; “F=24.849 1,
P<0.0000; *“F=27.169 1, P<0.000 2; * F=11.027,P <0.000

3 W g

SIS AR N, B W EAE 10 we/ml B, Se-
PSP, \Se-PSP, \Se-PSP, fil Se-PSP, A X} 43> Jii ¢ ik
/N X SKOV-3 4 it 344 B 1 400 1 £ FH B 3 . 3% mT g
RN 5T fR /N Se-PSP B 258 5 % ik Ak Wy I ik
AT BAZ R PN K FEAE 5 T e 92 400 i 1) 38
FHA Ko B1 MIDATERESE B 45 B4R IR, Se-PSP, |
Se-PSP, I Se-PSP, iX 3 /~2H 43 By Al X} 43 F i & b
BT, o A W e A A0 B R S AR T, T B
ETTZ B 52 F A g R
JEH T Se-PSP, AW G TG Mok, 1 HL & 82 K, &
Se-PSP [ FEL 1 4, T LASE B0 3% FH Se-PSP, 1 by 12
THE S8 22 8 J R TG P B iR A T R — 2 Y.

VR HESE 7 45 LR PSP Bt bR/ FH AL I

FEEPTER SRR 2 DI fE b, PSP sl i e i T
WRELZI A B bR 20 e NK 20 0 % 384 5, Sl LA
IL-1 L2 \TNF-o S TFN-y 4335555 T, 32 & HLAA 41
L S AR B 92 #2098 A T 5 ) B X S8 B 5 34 A
Sk, PSP ARG X i3 4 A 1 14 5 AR TG P #4004
o ARSEEG 23 Ak 52 50 45 10 5 $2 BUW Se-PSP, A
A v, T EL A A R LR 400 s b T 200 i 3
MTT R BEASTIESE Se-PSP, AT B AR R 7210 &
TP e 9 2 L L, OG0 ) 4 P SR AR i A T
B} Se-PSP, ot A i) A9 e 240 it 448 A f4) 400 i) 45 FFAS
[f], FL s SKOV-3 B9 559 4 M 400 i V6 FH ik, 410 1
Rk g 45.2 +4.40 )% ; %F CNE S0 55 41 i 11
VR ARSI AL R ( 22,3 £2.48 )% . X 1] fig
S PRI R v ft PR AL 3 (i PSP 4 F i KR
WL A AR AL, I B S LR B AL 15 Se-
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PSP, 7= Az T A i I6 240 346 ) T8, 25 3 7
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AR 2 o a3 5 Fh e 40 00 i S B 45 R Y 4y
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T ABAESEIBGE e v, 25 pEORE A O R 2 B
PIVE R, 24 S5 64 BRCRTS 240 P AR X 43 o et Al /),
Ttk — 5T ) Se-PSP 4% 414343 T I it K/
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