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BE F B % B 1t g8 B A7 .SDS-PAGE & 3% .Bradford = fo X 8 -5 8 35 % 4 Wt ¥ F % 5t
EHEEBRTPHEERE(PCL  PG2)H# T H4AA , AXAEAR R, XA MTT ¥ &%
MREEEEEANEZH SMMC-7721 fr A E ¥ fr 4 6 HL-7702 £ kK th %, B MR
BRALRAREORBANR A EE AT A IR AR EN W, 2R %YW ,PGl 2 F
BEAHN KN 20kDa, S B L EHT70.09% , F G AR N 15.4%, P2 W A A E X 82.53% ., %
B R4 EN7.26%, PGl £ 200png/ml % £ Bt 1 SMMC-7721 ¥ 4 & #7% & % 73.30% , M %
BEWAE WHEFARZEREZE, PG2 3 SMMC-7721 W A K W HER E RN B KRB K, £
500pg/ml WRET , EME KR E PGl WHH B RM L., ERFEKRET,PGL st AE¥ Ira
M KkFh R HEAEY W, PCLEFANBE- RN XZHER A E DR B K, RIEFTHA
Rk ot EAARKAEAE SR, PGL xt/NR S180 AE th W &l 1E A

RABNEER M EAR N EREER RS DR AR EE AT KRR,

e 40|
hESES Q556.3
BEHEEN-NMERNOBEEEE, K51 EH AN
BORBEZHER . B 20 42 50 F%0, Berg-
man fl Feeney ) TAEFF )8 T W ¥ X R =Y KBt
37 (Bergman et al,1951) , &L JLH4E, A1B &
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R EARE L EYEE BHR KA REH
R (T 1%% ,2006 ;Bergman et al,1951 ; Bhakuni,
1994 ; Faulkner,2000) ,
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BAYENROY R, *EE R E RN
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SUHLHEMAEMAYHLEBREL, BH B
BMBERIYRRPRA RN ERTIES
Y& K #E B LK 4 Y (Kisugi et al, 1989)
Pettit 25 (1997a,b) B 22 M8 % ( Dolabella auricu-
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MESRLL 40 M 70 5 40 0, JF B 8B 9% 5E K MM46 K
BARWAEFRE, X8 TFHILE N ( Chlamys
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PG2, B AP LR B R T H X A& 4
SMMC-7721 A IE % AF 40 i HL-7702 4 K K 5%
e, 358 i/ B4R N L B — B BT T X S180
T 98 /0N BRLRY SR R s B I VE A

1 HRER*

1.1 L%k

MTT #4J H Sigma {L 224\ A], RPMI-1640 3% 3%
H#WH GIBCO A#],/MMERVMEEELEY
TREMABARAR - BEAMKA LEEE
ETRAERAR, HMFAAFARYHE
RN, ora, ALK et, PGL Al PG2
SRANERESA 15% /N4 MIE K RPMI-1640 3%
FeEh, BWE K 2mg/ml, R 5 W B 40—
2000pg/ml B AR MR BE . RN SE R B AR B ER K
e ) BT TR R
1.2 HREzH%

A BT 8 40 B8 SMMC-7721 A IE® FF 40 Jg
HL-7702, 14 B & E Bl 2 B b 15 40 B 5/ 5% fir 5 S180
NRREERE ILREER BRI R AT iRt
BHM/NE, BIER,18—22g, M, WEBF S
TEFHY MY LR L, BIEUES K 20030010,
1.3 EARENRINSE

JEB E ¥4 /F ( Ruditapes philippinarum ) F 2004
FTARBESZEZIFREY, -20C K%K, &
ST, AR MAKEBKSIE, FFBHANY
T 70CKEMA, BRIy FERARESE, BL.
B, 4k 5E T0°C T 18 8+ 20min, B0, b
WK TIREDHED .

Y (2.0g) B TZIBK, 4 Sephadex G25
B (60cm x2. 6cm) YEL 438, 4 B 3 # 4 i
B SRS VR L 04 . W R D AR A K, Uk B R O
H1 30ml/h, EE W 6ml, BR—SHANERRK
I ) 7 [ i S B (Morozova et al ,1991)

1.4 FEARBNERS

% A Bradford il € BE B S &, /M1 7E
H & B %) 1E #5 ¥ i 28 ( Bradford, 1976 ) , 2K 8-
Wi E S8 & B (Dubois et al, 1956 ),
SDS-PAGE H,3k £ B8 Laemmli B 7 ¥ #47, 0%
Bk E R 12% (Laemmli, 1970) . #8535 Hy
FEUE R-250 Bufa, HIK RN OV HE B K,
2—3h,

1.5 FEEREXFEAM SMMC-7721 M4
B HL-7702 £ K ¥ X8
BB K B 40 B8, 0. 25% [ B 1 4k, it

B, L 100l R F] 96 FLAR MU SRR, HeFh B
BH S5 x10°—7 x 10° A~ 40 fi/ml, 4 51fm A
100pl &7 PG1 Hl PG2 [ 15% /N4 Il ¥ RPMI-
1640 B3R, B E A RBA W E S 78 20,
50.100.200.500 #1 1000pg/ml, GANEERE 3
ANFATFL. MTRRAINA 100ul 15% /N4 Ifi i RPMI-
1640 ¥ 3 . 37C,5% CO, fHE B FME R
96h B 120h, BX i B 4%, 7L A 20l MTT,
BheEisk ah, PORBTERLHFB, BILMA
1401 DMSO ¥ , B IR AIJS , W2 490nm &b #5%
W fE (0D fH) , =X =K (Mosmann,1983) ,
HF(% ) = (1 -LKH 0D H/X B4 OD fH) x
100% ,
1.6 FEOEBEXFMMK HL-7702 5 EThaE ¥ IR
ipfd
B0 R A R YR BERY PGL 1 96h B9 AF
40fi% 3% L ¥, Dimension AR ® 4 H a4 by
AR LEPAER. AEA. AT BM
BEBREREEE,
1.7 EAEEM/NEK SI180 ABEAOMAER
X8
TEAENRE 7 R0 S180 P MR , A
KRB ABKERN 2 x10'—6 x 107 4~ 41 ffg/
ml, B FEAM/DNERARBRE K T,0.2ml/ A,
KHBEVLA RS H, BH8 R, 2 F HIEH X
A Mt A PG1 K B 4 (125mg/kg) (PG
Hi0) & 4 (250mg/kg) Al PG1 & 5| £ 44 (500mg/
kg) . HEFN/S 24h BB A2, IE® X B4 AR
Xf BRZAE B A MK ,0. 1ml/10g, B H 1 K, %%
10 X, RIRAHG 24h, /MVRHRE, LFENR A
BUBHR, B BRI AR B ERE, TR
MER BB R, WEE =01 -LB
H B E/ X AL E) x 100% , 3%
B=lpER(mg)/g hE,MEFEEHR =-MEEH
B(mg)/g K&,
1.8 EQRBR#AEIREKBRAREHL
XK
B R /N R H DL bk 8 R S180 9% 40
HOHELEH 10 R, THEBE, M & RAR
B, % 200 HIF MR, LL& 10% /4 1 7 B
RPMI-1640 3% 3R 3 A5 40 MU ¥k B 2 8 x 10° A48
Jfd/ml, 5 BE 55 Y Al B 40 M B W m 3 96 FL 4
ME IR b, 100/l , A ConA ¥ ( RIKEE K
7.0pg/ml) , i 10% /) 2 [ ¥ RPMI-1640 ¥ 3%
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®Hi R ZF 20007, AR I AE. 37C,
5% CO, ERIBEFHFIER 48h, B MA 250l
MTT, k42 5 3% 4h, RRK X LER 100pl, R/5
fn A DMSO, 100pl/%L, # B 15min, BB IER 5
&, 5E 490nm T & OD {H. FHN ConA fLH#Y
OD {EW E A ConA FLE& OD {H R 7/~ W E 40 g
IR LR
1.9 BiESit
3 SPSS10. 0 48 it K f One-Way ANOVA
75 Z 4y Bl Duncan ZE LK
2 HR
2.1 EAREMSE4WL
FEREBIFHIEYZ Sephadex G25 F 435,
AEH 4 ANHS SR LE 1, B F2
i B B B R VR, VKR T4 18 PGL Al PG2,
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OD3140m

M1 EREBFHIEYE Sephadex G25 H 4 HHE
Fig.1 The Sephadex G25 elution profile of

crude extract from R. philippinarum

2.2 HEAREAERSH

HRHE XZE IR 2 B, PG1 1 PG2 7E 540nm &b )
6 BB 43 %1 0. 131 F1 0. 035, %8 PGl 7B
HEBWPC2 &, KA THRE.PGC2 K5 KR,
W P2 S BILPCL &H., PGl WA SE
$70.09% EAFREE N 15.4% PC2 (LS
BX82.53% HBHMRSENT.26% , SDS-PAGE
BMIKGRLE 2, B AHEYRKERE,CH
3 PG1 ok B3, 7E 18. 4kDa 1 25. 0kDa 2 [
A—HKEKIE-BWE &KW, UREEARK
5B Z O Ik B FER, KRB PGL 43
TR AN 20kDa, MY B IKE L+ (B 2B),

BRTEAEMYT PCL KWRW ,EFH %) TH
/NF 18.4kDa B &,

116.0 b onmms
66.2 g

45.0 s

35.0  Essni

25.0

18.4 fglni g ey

4.4 0044 ba
kD

A2 FERESFEEYM PGl 4447 SDS-PAGE ¥k
Fig.2 SDS-polyacrylamide gel electrophoresis of
crude extract and PGl from R. philippinarum

F IR 22 R250 Y5, A:Marker; B #EH; C.PG1

2.3 PG1 #1 PG2 3t AFFE Ak SMMC-7721 %
K H &l 1E F

PG1 Al PG2 #£ 20—1000pg/ml ¥k BE 36 B T

Y& SMMC-7721 488 120h, &5 5 W& 3. PG2 5t

SMMC-7721 48 i A& + i M HI4E F 2 0 EAK# 1

80 *
70 ] i
Ao
ALK *
60 AR :
W’.O&
N =AY 2% f—t
T 5 0 INAANS |
B 3 ‘ E XX A
il —"W:O:O‘ —AY
i 40 e— A e
E—AARK2
2 EAAARN
2e%e)
30 XA
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e
10 e
RN
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B3 AREWER PGL F1 PG2 fE
SMMC-7721 #fi ffg 120h X H 4= K &40 0 76
Fig.3 Inhibition of proliferation of SMMC-7721
cells by various concentrations of PG1 and PG2 for 120h
* P <0.05, AFHREZZHSHI N
20,50,100,200,500 ,1000 g/ m}
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200 500 1 1000 g/ ml (3 1 2 4> $K 55.61% .
70.31% #172.73% , PGl 7£ LR E T &M #l
Ay K 73.30% 67.94% 1 68.45% , 7] LK E
WA, MR R R =AERBYK R, PGL #l PG2
7 200pg/ml B A E FAH B2 51(P <0.05)

A 4 FrR , SMMC-7721 % 88 25 48 8 (| 4a)
EXAN ARBREEES ARAKRE ,ILE
B, TP E . PGl #1 PG2 43 H7E 200 pg/ml
M 500pg/ml T, 5|2 40 MU 75 & A2 B0AE , 40 Md AR
SR 4R R P B & /N OB, 48 i h
B, an R A B R B 45 (B 4c,4e) . AT, PGI
N PG2 43 HIHE 100 g/ ml F1 200pwg/ml FKE T, K
ot 40 B A 4 = A B S B 0 4R A (B 4b (B 4d)
2.4 PG1 3t AEFE A HL-7702 44 & BT 4

B Th 8E B9 % na

AEIMEE R PGl 4/EF HL-7702 48} 96h , % 48 o RE
REHDHERMLE L, SREVU. BESKRESA e A
4, — 4 B0 40 LI 139 He X R4 8 (P <0.05), R
PP SHBABEEHEEN BRESTF

Lk
]

B4 £ PGl 1 PG2 £ 120h gy SMMC-7721 4 jl

W BRER A, TUEEBMERN AL RM %4 58 251 ) 40 L A (10 x 10)

( Arterburn et al,1995) (& 5a—5¢) . L% 4H @I FF Fig.4 The pictures (10 x 10) of SMMC-7721 cells treated
MEEHZEEBRPHNEES . AEY (y-@ﬁ@ﬁﬁ or untreated with PG1 and PG2 for 120h

Ao K B T AR B & R 5 0 PR L 22 1 a: X141, b:100ug/ml PGL 4, 0:200/ml PG1 41,
(P>0.05), d:200pg/ml PG2 4 ,e:500png/ml PG2 4

F1 AEEFER HL-7702 £ RXEREMN PG1 {EA 96h FRHMIE S LB (0D,,,..)
Tab.1 Assessment of relative viability in human hepatocyte HL-7702 cells

treated with various concentrations of PG1 for 96h( 0D, )

PG1 ¥ [ (pe/ml)
20 50 100 200 500

S

0.51 £0.07 0.64 +0.05 0.58 £+0.03 0.60+0.02 0.66 +0.06 0.69 +£0.05

B 5 £ PGl {ER 96h iy HL-7702 40 B %5 B 40 f 40 B BE - (10 % 10)
Fig.5 The pictures(10 x 10) of HL-7702 cells treated or untreated with PG1 for 96h
a: X B4, b:200wg/ml PGL 4, ¢:500png/ml PG1 4
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%2 PGl EFAMINEERIN M
Tab.2 Effect of PG1 on hepatocyte-specific functions

e B (pg/ml) BEB (/L) BEB (L) Y4 BB R ik (U/L) SREH 8 (pmol/L)
20 6.4 10.06 2.4:0.08 1£0.02 1.2£0.03
50 6.1+0.09 2.3£0.06 1+0.03 1.2 £0.03
100 6.3£0.08 2.3:0.08 210.02 1.1£0.04
200 6.3 +0.06 2.3£0.09 1£0.04 1.2+£0.02
500 6.1:0.07 2.310.07 1+0.03 1.1+0.04
i 6.5+0.05 2.410.06 2+0.04 1.1+0.03

2.5 PG1 3f/NE S180 BEa i HI{ER

PG1 #£ 125—500mg/kg i 7 & 35 B N 3/
Bl SIS0 B WA~ MG /R, P MER
7 24.74% —42.27% 2z 18] , H & 5 7 & B 10 A
R, PG X 1 /N LR A B B 34 n B 4 4

e R, IR B4R i R/ LR M L A M e Ak, B
HE-BRRR  BARRAERHMAEREN,
T o 8 % PR L B /N B BB R T L B AR AR
ROGRRE 3,

%3 PG1 3} S180 /MR HIMEE

Tab.3 Antitumor activities of PG1 against Sarcoma 180 solid tumor grown in KM mice

a5 ol & i mE R B i 15 2 Jie 48 3 o B 0 AL R
(mg/kg x days) (e) (%) (mg/g) (mg/g) (oD)
X} A — 0.97 £0.41 — 2.87 +0.39 9.51£2.13 0.13 £0.04
PG1 125 x 10 0.73+0.20° 24.74 2.95+0.39 9.65+1.71 0.14£0.03
250 x 10 0.68+£0.33" 29.90 2.93+0.49 9.84£1.63° 0.19+0.02°
500 x 10 0.56 £0.45" 42.27 2.90 +0. 54 10.10 +4.40" 0.25+0.04°

* P<0.05,5%f B4 L8

3 itig
BERNEE KA E 5 A4 MR AR
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F . Kim % (2003a,b) #i8 M 5 2 ( Phellinus lin-
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BRESEHEERN DC 415 & R & f T e & R
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LA RERBMBMECOWE C 22E#B
WEMMEEEE, W CRIEHEARBERK
AR A AT DL B 3 R oF A0 A S e AR R G
(Kim et @l,1996) , Kim Z (2004 R{EFE AR
ATLLBA & 34 MCA-102 M A K fEHE., R
i, BEERBHT MR NARAERREE,
Yamazaki % (1989) iAW A 4 MR H B
aplysianin P 51 8 4 LR 60 S 88— 5 | T aply-

sianin P 2 —Fi3k B F BT % (Aplysia kurodai)
FRES. B THARERSBEARNG, fum
M OTBEZ A aplysianin P 3% /K, PGl ATRER
WA RN A EE R ARB kR ERA
YIRS R, H 0 PGl A B A S BB E
GERBWER o R PGl £ 3 1 &l b 88 40 A
ARKMAZWEFHARER Kd iR N
B3 IR HI L (Scott,2000) . B 5k, PG 3t fif
/N BUEA BB AR Fe A PE A, IR AR Bk A
RN E AL, BRI EREME
BIfERM. MTHEARENEAREEREN
HBEEARPS,ATRPCI AR E@ T HERGM
96 20 M A 4R 85 A8 /D BURY SR T B Sk 1 4R b
EKE,
—HRARFEYH RS FaILES R ERE
REDRTEERAMEER. FEEBFERA
BENEHAR MR RY A ST, HEH®
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PRELIMINARY STUDY ON THE ANTITUMOR ACTIVITIES OF
PROTEOGLYCAN FROM RUDITAPES PHILIPPINARUM

ZHANG Li, LIU Wan-Shun, HAN Bao-Qin, LIU Wen, LIU Bing
( College of Marine Life Sciences and Technology ,Ocean University of China,Qingdao ,266003)

Abstract Marine animals provide us a wide variety of structurally unique, biologically significant sub-
stances for human being’s benefits. Sponges, bryozoans, and ascidians are among the most promising groups.
The compounds with antimicrobial and antitumor activity have been frequently found in marine mollusks. Rudi-
tapes philippinarum ,belonging to Ruditapes, Veneridae, Bivalvia, is frequently taken as tasty seafood and also a
traditional medicine in the Far East for its nutrients and bioactivities for treating internal fever,infections and
tumescence.

So far no report is available on the antitumor effect of proteoglycan extract from R. philippinarum both in
vitro and in vivo. In this study, we studied the antitumor activities of purified extract from R. philippinarum flesh
using tumor-bearing mice and cell lines.

Two proteoglycans( PG1,PG2 ) were purified from hot water extract of R. philippinarum. PG1 was a single
Mw 20000 proteoglycan, containing 70. 09% of polysaccharide and 15.4% of protein. PG2 contained 82. 53%
of polysaccharide and 7.26% of protein. The inhibition ratio for SMMC-7721 cells of PG1 at concentration of
200 pg/ml was 73.30% ,and increasing concentration did not enhance the inhibitory effect obviously. PG2 in-
hibited SMMC-7721 cells proliferation in a dose-dependent manner, and it achieved the same inhibitory effect
at concentration of over 500 ug/ml as PGl achieved at 200p.g/ml. PG1 did not inhibit the growth of human
hepatocyte cell HL-7702 when tested in the same concentrations shown to be cytotoxic towards tumor cells.
PG1 exhibited antitumor activity against Sarcoma 180 in KM mice at the dosage of 125—500mg/kg with an in-
hibition ratio of 24.74% —42.27% ,and could enhance the immune function of tumor-bearing mice. The au-
thors believed that the antitumor effect of PG1 is probably host-mediated and cytocidal.

Key words Proteoglycan, Ruditapes philippinarum , SMMC-7721, HL-7702, S180
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