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Inhibition on Proliferation of Lung Cancer by Natural Product SPA
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[ Abstract ]

lung cancer and its possible mechanism. Methods: Using in vitro cell culture and animal model to observe the effects of

Objective: To explore the inhibitory effect of algae sulfated polysaccharide( SPA ) on the proliferation of

SPA given by oral administration on tumor proliferation,immune function and the ability of IL-1, IL-2 secretion. Results:
SPA at dose of 20, 40, 80 mg/kg significantly inhibits tumor growth with inhibitory rates of 35.27% ( P <0. 01 ),
48.29%( P <0.001 ), 65.41% respectively. Significant increase in phagocytic function, increase in serun hemolycin
level, delayed allergic reaction and secrection of IL-1,IL-2 were observed after SPA administration. No direct inhibitory
effect on proliferation of A459 adenocarcinoma cell was observed in vitro. Conclusion: SPA inhibits the growth of Lewis
lung cancer possibly by modulating immune function.
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2.2 SPA ARG ilidis 240 Hf0 344 G 1) 5% M
WLEE SPA X 55 57 A0 il i A AR A KA A . A
F 2 AL, SPA £ 25,50,100 wg/ml ¥R XA

Fr IR0y A549 i 95 4 M Ak i AR I TE ] S e e . BH A
XA ZY FT-207 £ 120 we/( ml + kg ) AU JE T X A549
A AR AE KA B B A SR I P <0.01, % 2).

F1 SPA ERXF/INRE R Lewis FiE £ KB x =5, n=10)

Tab.1 in vivo inhibition on the growth of Lewis lung cancer in mouse by SPA

Groups Dose( mg/kg ) Tumor weight( g ) Tumor inhibitory rate( % )
Model - 2.92 £0.57 -
SPA 20 1.89+0.81" 35.27
40 1.51 +0.63 "~ 48.29
80 1.01 £0.96" " 65.41
FT-207 150 1.41 £0.69" 51.27

% P<0.01, %= % P<0.001 SPA vs control

F2 SPA f5bxd AS49 HREHE A KBRS M
(x+s,n=7)
Tab. 2 Effect of SPA on proliferation of A549 cell line

(x+s,mn=7)

Groups  Concentration( pg/ml ) ODvalue
Control - 0.758 +0.116
SPA 25 0.757 £0. 154
50 0.724 +0.076
100 0.660 +0.119
FT-207 120 0.342 £0.126"

% P <0.01, SPA vs control

2.3 SPA XJ/INER G PE DI RE Y 52 M

2.3.1  SPA X/ ARFESFPE e D) RE Y 52 1k
/NERIEESE TR SPA 10 d J& , HeBsoRE R 5 R B i 4%

=, Hor 40, 80 mg/kg 415 1E H ALAH LA 1 M 2

F(P<0.01, #3),

&3 SPA X/INRMK KK R 5 F I HE R
(x+s,m=10)
Tab.3 Effect of SPA on phagocytosis of reticular-

endothelial system ( x +s,n =10 )

Groups Dose( mg/kg ) K( x107%)
NS - 35.00 +4.08
SPA 20 41.08 £5.12

40 69.40 £4.45"
80 67.20 +4.76"
FT-207 150 37.20 £4.24"

2.3.2  SPA X/ 1 1L 22 /K P A 520

SPA 20, 40, 80 mg/kg #LE M ARLZY 10 d, AT ffi/)N
SRR 5 10 25 7K 7 S 2 T e, S R LA e
ZH(P<0.01, £4),

&R 4 SPATNRMFRMBEAFHIRM x +5, n=10)
Tab. 4 Effect of SPA on serun hemolysin( x 5, n =10 )

Groups dose( mg/kg) HC,,
NS 267.50 +44.94
SPA 20 483.63 £47.11"
40 442.38 £40.36"
80 421.63 £26.56"
FT-207 150 224.31 £36.47"

* P <0.01 SPA vs NS

2.3.3  SPA X/ EIE & A BRI )5 M)
S P SPA 40, 80 mg/kg X/ DTH Sz i 1
1A B AR HEVEFC P <0.05, 5 ).

%5 SPA /MR EI DTH B0 x 5, =10 )
Tab.5 Effect of SPA on DTH( x +5,n=10)

Groups Dose( mg/kg ) Foot thickness ( mm )
Control - 0.34 £0.12
SPA 20 0.41 +0.13
40 0.58 £0.10"
80 0.49 £0.13"
FT-207 150 0.38 £0.11°

* P <0.01, SPA vs NS

* P <0.05, vs control
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2.3.4  SPA X/INESRRE AR 5 A 50
INFGESEEE 4525 10 d J5, A BE /N B BUMG BiR K

JEIEFR R, 45 5 R SPA 20, 40 mg/kg £ nT LA B i 14

IR E A, A B E R (P <0.05, 01036 ).

3R6 SPAEBAHNIMNREEREEENHM

(x£s,n=10)
Tab. 6 Effect of SPA on weight of immune organs
(xxs,n=10)
Dose Weight( mg/10 g)
Groups
( mg/kg) Spleen Thymus
NS - 55.23 £17.18 30.12 + 7.41
SPA 20 53.95 £11.08 44.80 +6.64"
40 54.18 £17.25 42.76 +11.08"
80 47.96 £16.66 33.80 £12.12
FT-207 150 39.88 +15.46 29.88 £13.22"

* P <0.05 SPA vs NS

2.3.5 SPA XF/NELIL-2, TL-1 K2 NK 20 Ha 3 4 1 5%
2.3.5.1 SPA X/INERUAAR TL-2 7725 /5%

SEUL R A FH 25 410N BRI A AR 7= AR TL-2 iR
TR R ZH , Forh 80 me/ kg ZHASCR A T R LRI 1 ).

1 SPA X/NERBR4ERA IL-2 F= R R0
Fig.1 Effect of SPA on IL-2 production by mouse
abdominal phagocytes
% P<0.05; % %P <0.01; SPA vs control

2.3.5.2  SPA XJ/)NEUIE IS B WEAR AL TL-1 7= A2 B 52 1)
S A U K A0 A T 69 AU AEUEAC L, R

T, DAV RS L i 5 1 55 B cpm L, 1T RPL 2

FEH SPA (AP 25 24 ] B A /)N BRI S e A = A

IL-1, Hrp 80 mg/kg 11 FBcs( ULIEI 2 )

2.3.5.3  SPA XF/NEUMK EL AT A SRR A0 15 P A
S5 R AR R HE 9 1002 1,50: 1A, SPA 20 mg/

kg XF NK 20 15 P oK W BH & 52 00, 17 40,80 mg/kg X
NK 4 7 4 D) S 80 4 B S g 388 1 D, 22 05 A
. FT-207 2 NK 36 PE 525 R ARRIC L3R 7 ).

2 SPA Xt/NRARZARE IL-1 7= 4RI % 00
Fig.2 Effect of SPA on IL-1 production by mouse
abdominal phagocytes
% P<0.05; % %P <0.01; SPA vs control

%7 SPA X/INFRBE NK 408075 R 50
(xxs,n=3)
Tab.7 Effect of SPA on spleen NK cellular activity

(x+s,m=3)

Croups Dose - [ *H ]Radiation dose
( mg/kg) (10*cmp )
Control 0 100: 1 12.4 +0.9
50:1 6.9+0.4
SPA 20 100: 1 15.4+£1.3
50:1 7.5+0.9
40 100: 1 9.5+£0.3""
50:1 5.7+0.5"
80 100: 1 6.9+0.7°""
50:1 5.2+0.17"
FT-207 150 100: 1 10.8 £0.6
100: 1 6.8+0.5 "

* P<0.05; = *P<0.01; = % = P<0.001:
SPA and FT-207 »s control

2.4 GEiteRAb
FR 3R T, SR Microsoft Excel #E47 ¢ K56 .
3 it B

T RASRGT SPA LEffiJE IR YT AR AL, T
IR /N IR SPA, % BHL 20,40 ,80 mg/kg ¥4
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H—E,

3.2 RERZGW Ry S G e T RE RN AR R S e % T
A

T4 Bk IE AR 25 ) o 04 0T T K BT
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CC G PRI T, 3278 v B 8 aod 2 s LA G %8 Dy i
KIRFNHURE H . VEARMESE & B fn S BE RE A
588 fu 98 /I SRR Js 0 I 200 A P 50 s T 6 R GR & AR U
o ASSCRATIRE /N BRI AR SPA, it i AN, - BE
i 1 1 LY 9 i 2 7K, 8 T S8 i e R /N UM Bl
I 200 L A 5 W ) 8 AR & R R S 7, 5 SRR T —
., 27~ SPA TIREE o G B AN S T di i, EiE
ol (] 3 M A1 1 200 A B PR B R 3% A0 I e 24m it, OA T
O e e 0 ) A K, R TR R
3.3 REMMHYZHHAESAEEHE T =4 s 3 R A
i NK 4 )16

BLE $2 40 I8 & F M 4% ( eytokine network ) 2
Bi 10 B[R] 64 4 i DR 7 B AR B A R )
FLANTE NK 40 ffE-TFN-TL-2 955 4% i, NK 41 it 21 8%
DEH . TR R R Z 28 IR L0 S L%
AL TL-2 7= A, X i e i e 44 e 5L A 200 i 5 14
YRR AE KA HIVE R . ARBFTE & B SPA IR N 45 2 J5 /N

I35 7 1 2 KT, /N B DTH S 36, 41 ok 2
A%~ L 5 2 6 P Al A 86 5 %6, (R B R 40 A T SPA X
NK 4 IL-2 3G PEZm, & BnT LLB B A2 F 1.2 9=
A= R NK 4 A9 A& 16, 78 SPA @ it X 24~ 41
JHL DR Ry s ), 8 e S AR e e T e, A e 4 e % A
APO, KU VR, 5 Scik s — 2.

A5 N FH A AR B ) 52 50 T T SPA JRYT Ml
J (0 T BEMLART , TA Sk 26 0 7 A P 18 47 i T 5T g =
GRET A o SRUE T RERFEY) 25 1) AR T 7= 4 LA
HFTREA MR W07 85 T 24 1 LA R
FIUGL I VA1 R8O 2 T A PR 3, e s a7 b B A AR
WHEENIEM.
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