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1.1 IPS A
W U2 g8 (Spirulina maxima) EERh ks T35 [
Texas KM G A R TARM/ERSHD;

A : 1000 - 3096(2005)11 - 0018 - 04

YN FARUREEAEY R Y B ; PSTTA 4
POKTEHU AR Z B, Rl SRR, FFE
KL% Sevag %5 J7vE M AR 1, SRAFIA Z B 1K i (IPS
1), %4 DE-52. Sephadex G-100 JE2#Ai:4litk, 352
Al —2 53 2 HRS Sh (IPSTLD: TIPS A F1 IPSIIB.
FIFI HPLC. IR 55575052 IPSTTA VD 450, 45
RE7R: IPSTTA 5T Wi N 238000 u, F %
BRI L, L-R 250, D-RBE. D-2K31
B CEEREE R 6.09: 3.38: 0.66: 0.072), R L
o BN E, BRI ER 26.3 mg/g+3.7 mg/g.
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IR W% W% 1% (cyclophosphamide,CTX) : it 5 :
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eI RENHA973 -), L ITIRR RN, Wit YHili, WFs%
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Yoty RFNR: HEbE, 18~22¢, WA M RTER}
KESERBY .
1.3

NEAESEIG S 20 4. 64 8. 10, 12, 14 RZHE
S CTX (60 Mg/g), 3L 7R,
1.4

1L AR {X Hema-screen 18(t KF)); 721 43
HE it
1.5

SEEGEALSY 5 A, B 10 Ko (1) IE 5 X R4l
A /N REERBE RS AR B 3R 7K 0.2 mL, &S 14 d.
(QRERUNT A : AR RN, B /N BB R I s 4 A=
FREE/K 0.2 mL, #4: 14d. GUEFIEIRITA, @) +
FIRIGITAM (5 @mARBITH: EBFR, FH1
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414 d.
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M BRI HE 5 #5ik BRI 0.025 mL, SZZIRA 2 mL
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nm 4 A . BER N R LSE, T N
BIEFE L K-
K=(1gA; —1gA)/(T.—T))

LML AR SR
THLE0EE 8 RHMMFEL g fubes /iR, %z 6 d
5, MRHEEUM, 7 B, S48F2 4 ZaMe K
BRIMIE) —&2 AN, A 66T (K 540 nm)
HEATEC B, i 5 & FF M RO R (AVE . 4% N 05
FEAFER LB LAY (HCso):

HCso= CFF: i W AT PS8 1L/ 2 20 0 i 1 50 ot e
WA X R4
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4= REPORTS
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2.1 IPS A

& 1 &R LA H, BERA LY 3 MlE
(0.5, 1. 2 Hg/g) MIAIT Az e IRER % L H 4k
WEP < 0.0, MIKAIERTA (0.5 1g/)
LR of FZE TR) A £ 0 5 B e B b B W 2
(P>0.05), . Bl A4 A A0S A7 a2
Z(P <0.01), MAEMFeE - A mAlEdl (2re/g)
EXMAFTERFEERP <005 . SHHaEd
(1ng/g) Wi, MR . MR 5
W, o B B B A B (P < 0.01), %4
RER CTX /MR g MIRfE R
FIRFE, IPSTIA fefli/N LA | 3 MRS B2 Bt
AR BN .

1 IPS A
Tab.l Effects of IPS A on the white cells, thymus index,

spleen index of mice treated with CTX

m SENNbA JHa R4 [ILEEE
(10°A~/L) (mg/g) (mg/g)
T A 7.242.36 4124031  6.91%0.78
FLRH AL 1.83+1.05 0.44+0.077 2.10+1.19
AT 22341.84 1.624028"  3.074+1.26
R 4 3564197  1.75+043" 3284132
4.64+ 296+ 3.69+
TR YT 2 oo oo .
228 0.72 1.60

E: K} #S(n=10); SERXIRALLES, P < 0.05 TP < 0.01;
Hrhgmdlteig, °°p < 0.01

22 IPS A

2 iR EoR: BRI RAS 3 MFE (0.5, 1.
2 ug/g) MVRITAZ MTERETa A K B4 e
HCso LAESTEAEARW WP < 0.0DMZER, EAIRIE
ITAS PRI RIGITAZ MIAFAEAEEHEZRP <
0.01 ), MRFIEIRIT S PFIEBITLLZ /R
HCso fREM 25 (P <0.05), A WA FIEBN.,
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ASERALE AN, S/ CTX IR 2HE,
MR 20, [N, FEREG—E =N IPSIA, MIE
e P SR e AT G TRDW 4 IPS 1T A % CTX 51
IR SRR /N B S L DI RE RS2 o 45 AR W, IPS
ITA BEARUP < 0.01)435 CTX T2 Bl S e Dihe i
KR IPSIIA AEiH: CTX SIEH A 40 Huib . B
FREUN P HOAZ A0 M £ 0 T R B S e S P S )
T A B B0/ BRUIT I 38 B0 AR AR ol 9 S5 AR e 9%
) T, Sk L A0 A P e 5 ] A DA TR i
(Spirulina platensis) 2 B [ HOE L A5, BIE s i
B0 1 0 2 i e T 40 R 1 2T 1 B R (AR
SOR Sz o I, S8 45 R o IPSTTA X
/INER S D RE A WA AE — 8 IR RN, —
WRFETLEA (050 1. 2 Hg/g) IRFEARBURAHE.

2 IPS A

Tab.2  Effects of IPS A on the functions of monocyte
swallowing and the produce of hemolysin antibody of

mice treated with CTX

HWEFREL
4151 \ HCso

K (X10™
TEHF 4 9674+1236 658241528
TET ] 2 2764+1323 512+126
TEFI R4 4216+1297" 11284+652™
IR A 53214+1463" 296741073
IR T 4L 725441022 435141194"°°

T R X £S(n=10); SEADHEALE, TP < 0.01; Sl
# L, P < 0.01

KT IPSITA M5/ S e U RERIHLEE,  H ik
AGEAiE R, (HIB AR CIE 2 A 1 IPSTTA fig
A St 5 AR T RN PR 25 I S e A b T HLA
FESEY R T M R IR T 4L/ R iU . B
ERAE T EA] S TR A CRSOR SR

. REPORTS

=
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HT, ATy 367 e AT 0 ik E47
230 ML G 8 28 48 1) o w A T 0™ R i) 1 AT
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BICRE, 10 HAEA RS ALy T LAY /IS BRI S S D g
B CTX /I B PR 4R I By RE s P i ok A A7 1k
Wi, 6F DR P B 2R e A By B LA A DA WISk PO
BRI, S34b, VEEIEARIL IPSITA RESNHIFASM
TEAN MO AEAE, o RESNH] A A PR K (A5 5RHK 5
KA. UL L, TIPS TLA K — MR ey 7 H 4
By, RAZATIRGS (¥ A5t

[1]  Gitte S, Donald I, Christian D.  Blue-green algae as an
immuno-enhancer and biomodulator [J]. JANA, 2001,3(4):
24 - 30.

[21 Misako M, Kaoru H, Yoshiko S, et al. Activation of the
human innate immune system by Spirulina: augmentation of
interferon production and NK cytotoxicity by oral
administration of hot water extract of Spirulina platensis[J].
International Immunopharmacology, 2002,10(2):423 -
434.

[3] Mishima T,Murata J,Toyoshima M,et al.Inhibition of tumor
invasion and metastasis by calcium spirulan(Ca-SP),a novel
sulfated polysaccharide derived from a blue-green alga,
Spirulina platensis [J].
16(6):541 - 550.

[4]  FE R AROIR I A 2 8% EP T I40 8, 2lifh
T BB I ED AR, 1999 ,6(2):99 - 102.

[51  BR#r. A EAT I ik ML A R T AR H A
1994.251-258.

Clin Exp Metastasis, 1998,

[6] Zhang H Q,Lin AP,Sun Y,et al. Chemo-and radio-protective
effects of polysaccharide of Spirulina platensis on
hemopoietic system of mice and dogs[J]. Acta Pharmacol

Sini, 2001 ,22(12):1 121 - 1 124.

20 HEVERL/2005 4F/55 29 /45 11 1)



R34 REFPORTS

Chemo-protective effects of intracellular polysaccharide of
Spirulina maxima on immune system of mice

ZHU Jing-hua', ZHANG Wei', WANG Min® , LI Chao-jun®, ZHANG Cheng-wu’,

(1. Jiangsu Staff Medical College, Nanjing 210029, China; 2. College of Life Sciences, Nanjing Normal University,
Nanjing 210097, China)

Received: Sep.,21,2003

Key words: Spirulina maxima; intracellular polysaccharides; chemotherapy; immuno-enhancer; mice model

ADstract: The effect of intracellular polysaccharide of Spirulina maxima(IPS Il A) on immune system of mice
treated by injection of cyclophosphamide(CTX) was observed. CTX was used to induce immune system low, and the
experimental animals were injected with different doses of IPS for 14 d administration, the white cells were measured,
the immune organs were weighed, and the functions of monocyte swallowing and the functions of B lymphocyte
were inspected. IPSIT A obviously improves the functions of immune system of mice treated with CTX, and the
results showed dose-dependent patterns. IPSII A possesses chemo-protective capability ,and may be a potential

adjunct to cancer therapy .



