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80, 5 mg/L IPS
, IPS MTT SRB DNA ladder, Annexin
IPS 80 mg/L SMMC7721, A549, Hela, U251 64.97
46.1 43.3 27.02 1PS 5 mg/L SMMCT7721
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W KB (Spirulina maxima) #EFkE 126 M
Texas K 2EEAP R URP=F AR ESMD; Bfh
BEN: BRREAY R SR, A4
SMMC7721. ANt IR AN AB49. N & S
418 HeLa. AMPEIEANML U251, 1EF AJRHF41 L
LO-2 5541 bk B b b BB b i A= W 5 i 4 41k
RPMI1640 K5k A3 E sigma AR~ BRAG. 6
FIfLE  (Fetal bovineserum,FBS) I H BA#6 Filgd:
YR TORT; K5 AR 95 [ Falcon 96 LG MTT
(DY RAB %M ). SRB (Sulforhadamine B, fifik
WFB). Yt 7] Annexin-V-Fluos ¥ B 35 [ sigma 2>
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P ARSI == i 4%
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RE-52 Mgkl 78 kA%, CO, fHilil -4 (Forma
Scientific 2@  3&[H), ELx800 REFIEE Gy Ky Ii{X
(Bio-Tek A F  ZE[H), Leitz 35 S48, 8% T
Y&, LeicaDMR BU9¢5% BAEe, 43 6fEil, Leica
O AILES .
1.3

POKIRBUK PR 205, I SBEBK B, 78
2R 1Y) Sevag S5 AR 1, IRATIRN 2 05 R
(IPS1), % DE-52. Sephadex G-100 ZHr:4fifk,
RBPRN L — 22 Bk & (IPSTDD: IPSTIA F1
IPSTIB. FIH HPLC, IR %5570 E AP 45, &5
HWoR: IPS A P35 F ity 238 000u, 2
FOREAL RN L. L-B AR, D-ACBE. D-H i
B (EESRELR 6.09: 3.38: 0.66: 0.072), ARFRHE FRIK
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%% 26.3 mg/L£3.7 mg/L, PERERR FUREIR 20 13.37
mg/L+0.45 mg/L; IPSIIB [{°F44 4> Tl 34 900u,
FEPEH RS D-ABE. L-W20E. D-A0E. D-
IR LG, D-BILBE (FE/RELDR 6.66: 4.63:
0.28: 0.12: 0.087: 0.022), TRERIRJTEIRIE N 21.5
mg/L+1.2 mg/L.
14

A0 A KRS IR 55 RPMI-1640 (5 10% 1)/
My, BE% % 100 mg/L, FH# % 100 Hf7/mL),
T 5%CO,. 37 CHIRGFRAH T 572 R XTEAE KA.
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Ot H5 A K I IE 7 IR LO-2 40 i (R
8X 108 4N/mL), 4457 100 pL H2pp 3 96 FLEEFRM P,
PAINZ RN REZH (I 100 pl 1640 B350 16
FhZ BRI S22l (400 100 pL AN AR
FEZID, 6 AU 21 P 22 B i 28R BE 43 31l 320, 80,
20, 5, 1.25, 0.312 mg/L. FE4H4%# 12 AFAT4L,
FEFE 720 J5 MTT Bl R FL RO RS (A D 4% K
SO Z MR B AR, I R 50% 1)
2R RIS, VBN IPS T RS g 40 i
(RS20 R o LAAH ) 7 92500045 IPS TLA (P-4 B

1.6 IPS
43 BB AE K3 ) SMMC7721, A549, Hela,
U251 4ilffl (2X10*AN/mL) $edi4L 1000l BhE| 96
FLEEFRR T, WA I Z BER 4L (i 100ML 1640
REFRMD I WL 80 mo/L HISEEG 4. f
A 12 A PATHL, B3R 720 5, A MTT iR,
1.7 IPS SMMC7721

TR K0T SMMCT7721 411 (2x10* AM/mL)
ATl ImL BB 5 4 24 FLIgetth, E— AR
HA—NIPS T Uik ey 80 mo/L skiadl, M4&
W12 APATHL. dUIERTTR 2d J5HFLh, 4958 2d BUH

A 24 £, 1] SRB KN A% 10 K.

1.8 IPS A IPS B SMMC7721

oK SMMCT7721 41 (8 X103 4MmL)
100 ML $EFPE] 96 FLEEFRM Y, WA 2 E RN R
(i 100 KL 1640 £57=30 A4: 0 IPSTTA (100 HL,
AIREWRE 5 mg/L) A1 IPSIIB (100 HL, & REHKST 5
mg/L) FISEIGA. diffulisR 48, 72 h BEMEE.
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B B K SMMCT7721 40 3R e 4 N EL
P22 90 cm [REEFRILA, JErh—AME 5% (i 1640
BRI g 3 MM 20k IPSTTA (4
W 5mg/L); 24, 48, 60, 72 h JGHUHREFEIL,
4 DNA; BUHILF AR S 20 pL, A 1.5% 5k
WK, 36V Hivk 3h, A,
192 AUNBERENIR L2 SRS MO C BoR b (An-

nexin V %)

SIEHH SMMCT7721 41 iR iRl s ik 3 4
X10* ML, ¥R BN LH G 6 FLBR P
75, IR0 BRI 50% e AT TN 28RS & IPSTTA

(5 iE h 5 mg/L), 1537 48, 60, 72h )5, W
SEPE A E Y5 Annexin-V-Fluos 5 PS X{ 44
Ji, FEMER,
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2.1
21, 240K, IPST, IPSIIA X IEH T
0 LO-2 A IR -4k = 43 214 80, 5 mglL.

1 MTT IPS A
Tab.1. The effect of IPS on the growth of LO-2 by MTT

LO-2 n=12

method(A value n=12

IPS T JJi i i (mg/L) Adgonm il (%)
0 0.860+0.085
320 0.334+0.024 61.21
80 0.4474+0.024 48.07
20 0.60540.029 29.63
5 0.762+0.038 11.63
1.25 0.853+0.032
0.312 0.951+0.025

2.2 IPS

2.2.1  IPS T WA ) e 4 i A= < R il 23

f# 3 L, PAIHIRSRE (80 mg/L) ¥ IPS T X
SMMC7721, A549, Hela, U251 4 Fift)ifvis 40 i 1 A
KA 0K 64.97% . 46.1% . 43.3%. 27.02%,
o xf SMMC7721 i 2 & &, AT DL 3E
SMMCT7721 BN SEEe 4 fakk, HE—PT5C IPS T4
e 40 A A PR L
2.2.2 IPS I X} SMMC7721 40 Ak K i) 52
WAL ZEAE I B EE SR 2, 4, 6, 8, 10 d. H
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SRB LK IPS T XF SMMC7721 4 fu2E K52 m0 (A
fH). i 4 o7 LUE H 200k 5% 4 80 mg/L (1) PS 1
AEAT A SMMCT7721 4 AR, BAARHL N -
IR E M F S OL R, IR A Kb, 25 8
RUOIEF] 1.072, 5 10 RAEFTFF, L4 A E5
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2 MTT IPS A LO-2 A
n=12

Tab.2 Tthe effect of IPS A on the growth of LO-2 by MTT
method(A value n=12

IPSTI A Jiite7 E (mg/L) A490nm WiklZE (%)
g, 558 RAIAH 0.395, 5 10 RAAH M INE 0 1.083+0.061
0.426; FMHIZA 4 RIS, ILFEK(H 72.54%, & 200 012540014 88.45
ST R, itk rl WL, IPS 1% SMMC7721 41 gk
KAVEIERIAE R 4 W, RS % pIcaz00l0 6038
23 IPS A IPS B SMMC7721 20 0.401:x0.029 6297
5 0.539+0.042 50.23
1% 5 7T L, S50 IALHT LG, 28 B Rk JE 4 SmglL L2 07320038 3241
ft7 IPSTIA F1 IPSTI B % SMMCT7721 [y 2E K45 W1 2.1y 0312 0.865:0.044 20.13
HHIVER, LR I ) 0 A £ F e S, i AL
ATLAI A IPSTTA Il fE R EL IPSTIB 3. HLAA
3 MTT IPS SMMC7721 A549 HelLa U251 AfH n=12)
Tab.3 The effect of IPS on the growths of SMMC7721, A549,Hela,U251 by MTT method(A value n =12)
2 A IPS 1 80 mg/L
IPS T K (mg/L) SEEHESC)
0 80
SMMC7721 1.199+0.086 0.420+0.027 64.97
A549 0.935+0.039 0.504+0.016 46.1
HelLa 0.993+0.041 0.563+0.035 43.3
U251 1.088+0.021 0.749+0.039 27.02
4 SRB IPS SMMC7721 (AfH, n=12)
Tab.4 The effect of IPSon the growth of SMMC7721 by SRB method(A value n =12)
TR (d) A IPS 1 80 mg/L
IPS T ik % (mg/L) IR 2 (%)
0 80
2 0.381+0.015 0.17240.009 54.86
4 0.743+0.023 0.204+0.014 72.54
6 0.959+0.036 0.287£0.017 70.07
8 1.072+£0.041 0.395+0.022 63.15
10 0.993+0.031 0.426+0.019 57.10
FWA: IPSTTAMEH 48 h &, SxfM4UAiLL, e Bl 1EH 72 h 5, SXTH4IMLL, 40 Bk s

WML, WER B AEH] 72h
Ja s L RALARLE, g RS N e, W
S LR AAL R . IPSTIBEI 48 h 5, 5
XRRALAEL, A0 fEng /s, B2 BB A AR
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IPSTAYERT, 37 CEFE72h )5, AAHERER
ARIHT L FES DNA PR IRFAE BRIk 471, 1M
TEEEFE 24, 48, 60 h I “BR "4 AN E . bl I,

5 IPS A

IPS B SMMC7721

4. REPORTS

KWREER 5 mg/ll i IPSTTA %) 72 h &4,
SMMCT7721 4 iy I T ARZS

Tab.5 Theeffectsof IPS Aand IPS B on the growth of SMMC7721

IR 1) AU (x10° ANmL)
(h) RO IPSITA IPSIIB
0 2.22+1.05 2.25+1.23 2.19+1.09
24 4.73+2.51 2.96+1.85 3.38+1.83
48 8.45+3.46 3.04+1.71 5.46+2.14
72 15.68+6.32 2.124+0.94 413+1.73

1 IPSIIA %} SMMC7721 fEH 5 i Ladder Hik &
Fig.1 Ladder electrophoses results of SMMC7721 after
adding IPSITA
M: AR 1 X 2: 24h; 3: 48h;4:60h;5:72h

2.4.2 20 B T T 2 S R AR 916 S s A3 ATk
(Annexin V ¥£)
SMMC7721 4i7E4KEH Smg/L ¥ IPSTIA
EFIR, 37 CH:ig% 48 h, 41/ PS AMEHSS &
Annexin-V-Fluos & H&x ¢, i fukzR WALt
o, W PLRBERENANIR, FrAA Ak T R R T
WA Higr 60 h, AR HER 90, QA
ZLtaét, T Pl CREREAANNL, 4Rk T
TORAS: HiFR 72h, W WA ARR, 200506
55 NP 00 0 R0 T e Y

PR S0 2% AR B () g PR AR, 0 A 2R B
AR 3 3 Y 1) I 40 T A 2 3 o s AR 5 2R 45 3 1 10
NAREH i, TR AR TR S50 % 2 AR A
JEIFAIA LO-2, IXFP4N M5 W N4 —
W7E e, EERI K IGIERE JJBR . JT LA 40
FIREAE—ABHIREE, IPST, IPSILA XFIEH
NG H ) A KRS A e T — D s ie A
BRI -

TS IR A R 2 D BURPE S S, ] MTT &
HEATACI, AN IPS T ReE B 2 A B 5% (10 2 F i
AR, RIS R IPS T S Jiies 40 i A K v 1)
EF B AR, b i SMMCT7721 [
I Fek, RIS 64.97% . EREST IPS T 5
SMMCT7721 A KMk mt, 1E#12HT SRB &l
i, 5 MTT kA,  SRB 256 4 i i) et
U, HAEREONFIE, LI RRE, B4R
(R AL F) 72.54% , 5 MTT iEK I 45 LA — 5L,
FWISa 45 WL I 4E, IPS T % SMMC7721 4 i
KADHIEFT, BB BT ) (0 B T 55, JLAE LI
AT,

IPS I &3¢ DE-52 £, 4rEsih 2 M4 IPSTTA
AIPSTIB, XA E 2R (3CRED, Xt
SMMCT7721 4 i (3l A 2= 5, B IPSIIA 1§
FHRERN R s BISREEE B IKRI Annexin V 28560 1T
ANSEISHRIESE T IPSTIA RE5 DR 4l s T, B
PRI LRI 5 T3 — 2.

4 WEAERFEI2007 45158 31 /5 1 )



W5k & RERORTS

sulfated polysaccharide derived from a blue-green alga,

[1] Gitte S, Donald I, Christian D et al. Blue-green algae as an Spirulina platensis[J]. Clin Exp Metastasis, 1998,16(6):541
immuno-enhancer and biomodulator[J].Canada Winter, -550.
2001,3(4):24-30. [4] Patier P. Anticancer activity of polysaccharide of Spirulina
[2] Misako M, Kaoru H, Yoshiko S, et al. Activation of the platensis [J].Appl Phycol,1993,5(5):343-348.
human innate immune system by Spirulina: augmentation of [5] e, o e, o g M, 5 . A O MR i 78 R P 22 W) N I
interferon production and NK cytotoxicity by oral AN A5 [J]. 4 5 245,1999, 30(2):115-119.
administration of hot water extract of Spirulina platensis[J]. [6] Liu Y,Xu L,Cheng N,et al. Inhibitory effect of phycocyanin
International Immunopharmacology, 2002,2(1):423-434. from Spirulina platensis on the growth of human leukemia
[31 Mishima T,Murata J, Toyoshima M,et al.Inhibition of tumor K562 cells[J]. J Appl Phycol, 2001,22(12):1121-1124.

invasion and metastasis by calcium spirulan(Ca-SP),a novel

Effect of polysaccharides from Spirulina maxima on the
growth of human tumor cell lines
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Nanjing Normal University, Nanjing 210097, China)
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Abstract: we observed the effect of inopolysaccharide of Spirulina maxima(IPS)on the growth and apoptosis of
SMMC7721,A549,HelLa,U251 tumor cell lines.In vitro,human tumor cells were cultured in IPS [ and IPS Il with
concentrations of 80 mg/L and 5 mg/L, the result of which was determined by MTT , SRB cell morphology,annexin V
apoptosis assay and DNA fragmentation. IPS I (80 mg/L)displayed strong growth inhibitory effects on SMMC7721,
A549,HelLa,U251human cancer cell lines with 64.97%,46.1%,43.3%,27.02% of inhibition rate,respectively. IPSII (5
mg/L) inducing the apoptosis of SMMC7721.1PS can significantly restrain the growth of human tumor cell lines and
induce apoptosis.
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