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MCP X5} 25 iz 988 I 5% 72 119 galectin-3 3% 3K 18 52 )

ik, HER, HEL
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WE:BH T galectin-3 76 /N UG5 Wi T 56 8% b (g 63k & MCP xF Ham il fER . A 715 K
Balb/ ¢ /)N BB AL 43 S B PR X B2, B X R, IR ok BE MCP 41, vk 2 MCP 41, & ik BE MCP 4 o B
Hﬁéﬂﬂl% MCP J 97 20 /)y B 28 WA T AR A B T A CT-26 45 17 9 AN B s 7 405 i o I 6 B R T8, MICP i
YK o, 45 b BRZH 3 43 5 0 mg/mL, 0.01 mg/mL,0.025 mg/mL F10.05 mg/mL, 3 J&J5 W
/F%QE/J\LLLH+%$&F{,E SR I il 36 922 W% B 52 36 ( ELISA ) Jy 5 46 0 /I B 1ML V8 galectin-3 3¢ 5 i 4 JIT
IR A UG S AL T R D B R A 2L galectin-3 (YRR, BER (1) BREAPEXT B 4H Ab
A AL D5 R AR AR R SR 1. 51 em® ,0.93 em’ ,0.77 em® F10.70 em® o 5 EE MCP 41 i A
BT A B R FEAR(P <0.05) o (2) BRBIPEXT A AN, & B R MK 100% ,80% ,73.3% Fil
60% o = W MCP 20 T B kb5 H P B AR F BH M X IRAL (P <0.05) o (3) BH P X B0 R 4% 3R 97 4 M
1H galectin-3 WK B W] W T RIMEXT B (35 P <0.01) 5 FAMEXS B2 55 & 35 97 40 W) 22 5+ G W &
(P>0.05). (4) BR B X+ B84 51, 25 40 5% 5% 55 20 21 b galectin-3 3£ 3k AH B [W] 22 5+ 6 & 3 M
(P>0.05). &t galectin-3 7% 45 Jij 9 I 5% B8 o 22 & K - 36 3k 5 MCP AE BH 2 400 i 45 0 9 W T 56 8
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The effect of modified citrus pectin on the expression of galectin-3 in liver

metastasis from colon cancer

LIU Haiying, HUANG Zhiliang, YANG Guohua
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510095, China)

Abstract ; Objective  To study the expression of galectin-3 in liver metastasis from colon cancer and its
inhibition by modified citrus pectin ( MCP ) in mice. Methods Seventy -five Balb/c¢ mice were randomly
divided into 5 groups : negative control group, positive control group , low concentration MCP group, middle
concentration MCP group and high concentration MCP group. CT-26 colon cancer cells were injected into the
subcapsule of spleen in mice to establish a colon cancer liver metastasis model, but ont in the negative
group. The concentration of MCP in drinking water was 0.0% , 1.0% , 2.5% and 5.0% (w/v) in 4
cancer model groups respectively. Liver metastasis was observed after 3 weeks. Enzyme-linked immunosorbent
assay ( ELISA) was used to detect the concentration of Galectin-3 in serum, and tissue microarray technique
and immunohistochemistry to analyze the expression of Galectin-3 in liver metastasis. Results (1) Except in
the negative control groups, the median volume of splenic primary lesions in each group was 1.51 e¢m® .0.93

em’ [0.77 em’ and 0. 70 cm’ respectively. The volume in middle and high concentration MCP groups were
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significantly smaller than that in positive control group ( both P <0.05). (2) Except in the negative group ,

the percentage of liver metastasis in each group was 100% ,

80% ,

73.3% and 60% respectively. The

number of liver metastases in high concentration MCP groups was significantly fewer than in positive control

group ( P < 0. 05).

(3) The concentration of galectin-3 in serum in positive control group and

MCP-treatment groups was significantly higher than in the negative groups (P < 0. 01 ). But between the

positive control group and MCP-treatment groups, there was no significant difference (all P >0.05). (4)

Except in the negative groups, the expression of galectin-3 in liver metastases in each group showed no

significant difference (all P >0.05) . Conclusions

The expression of galetin-3 was obviously increased in

liver metastasis from colon cancer, and MCP can effectively inhibit the development of liver metastasis of

colon cancer.
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JHF B 7% 2 52 W) 45 i 8 R 9T BOR MR 5 AR A7 3
R D T RS A B TR v A R T
RO A A7 RN T R 0 M 3 R LR R - 3
( Galectin-3) 55 il Ji7 5% #% 2 72 b 40 i 5 BT #0 2R 4R
R B VI AE O, 2 M i % B 1 M R 40 RE v o 3k
galectin-3"" . 2l B M 4% S i ( Modified citrus pectin ,
MCP ) %) 32 %2 i 43 2 FL W BE A7 28035 1A A BH. T galec-
tin-3 P IRER K o A WE ST R 4 g i B
SRR, R MCP X 25 7 Jes T2 B 60 400 ol 4 1

1 #MBEFE

1.1 ##

1.1.1 Z=%34 6 ~8 J# Balb/c M/
TS H BT ARAEESY LR PRV S
¥ UF . SCXK B 2006A019) , 1A T 20 ~25 g; ¢
5 /0N BTG FR BRI IR o SE G 7E Pl SPF 3l ) S
5 = AT o

1.1.2 XA fMNE MCP 3 EHX A A
it Fht Bl galectin-3 il 3K # 92 W Fff 1 46 ( ELISA )
WA &M A 2 E R&D A Al F PR galectin-3 4
R AR e Wil R NS RS | TS SRECR 7/ /A I
Y A% B FE 35 [E Beecher 4H 2H 5 H A F0 L ¥ B
4 ST360 4= H 3 £ U Re fg br A .

1.1.3 etk &5 /NS IR 40 i bk
CT-26 & pe 2B W) L7 92 0 = AL ANDR A7 o 40 i fiff
F RPMI-1640 4i g 35 78 W (% 10% H £ /) 4 1
W, B8 & 100 U/mL 8% & 100 pg/mL, Il H
BUM U ZEE Y TRARAER),37 C,5% CO,
B ra v AT AR AR 5 .

1.2 LWHE

1.2.1 ZmEeiiEsapEdaEs 75 H/N
L A S 4, B4 15 B BHMEX B4 (R P it
SPan M), BH M X B4, Ik B MCP R 97 4l
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(1% ) , e E MCP 369741 (2.5% ) , = W & MCP
BITH (5% ) o WAL F e B4 K IR CT-26 4i iy
A 5 A AR K C S 1 % 10°/ mL 40 i Bl . B
BV RRZE A1, oy 4 A3 T 4% /K& & IR
SERRIE/NEL(O. 1 mg/10 g) , JFHE, 76 JUIE T A £ i
WA CT-26 42K 0. 05 mL, 1 5 22 2% [a] Wi 4% &
PR XM . 3 MAITH/DRARIGE 2 KIF R 251 52
35, MCP i A Bk 7K Hh S B AR Rk BE , % R 4 D[]
SEm 7R KA . RN N A R

1.2.2 mmaLg LU 3 8 5 44 IR BR L R A /D
B AM R i 4 B i 3 L 51 80k AL BB N B 4T T I R
LS ML E A TG e b, 1 SR R RN FIECH o
PRALV = ab’/2 (a Sy i 5 K425 b o o3 e /D
7)), A 2 A g Wt SR RRLECRT . W0 SR
JFHERE kL8 B, BT A 5% B 98 2% 9 B Y0 i HE %
o, MRS S o s I B s H N
4 NP0 R I TCERWE;, THHT ~5
MR AL TR 6 ~10 MR, MR N
> 10 MRkt o

1.2.3 ELISA & # 9 galectin-3 3 & /N B 4N A
ME.Ly (3 000r/min x 5 min ) 32 B I %5, 7™ #% 3%
ELISA 250 & 16 W] i A7 8. /E (WU BT AR e 0 ik )« il
LA L1:20 F B 5 AL A 100 pL, ZHEMFF2 h,
VA, A AR RO OB R i ATk W B AR BT IR
100 pL, R H 2 h, Yed, A 100 pL JEY)
DO F R i, & I RO I E 20 min J5 A 50 ul
Z W, AR A 450 nm P AL 132 O OF B2 (OD)
fE o AR AR HE & OD B 40L& 5 o il 26 [l 13 J7 72 Of:
20 1 b o il £, AR 9119y B 45 B A% FE AR galectin-
3B

1.2.4 HWHBBARGEAANE E& HE K%
REALAL YL 5 U) Jr, 3 R ST kR (A Al i B
JCYRAE I i X 38 ), R 2 2 R AR T O E
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U1 235 P I e (25 mm x 25 mm x 20 mm ) | 3% %
O EATSL, LA 1.2 mm, FLEHE 1.0 mm, HE &
10 47 x5 3 3L 50 B 5) . I 1.2 mm %8 5] £ 4
B 10 B 0 96 1A 2H ZURE RO B F% B A8 1 I B i A
PLALE K 47 BIHSUE LT 2 A A,
Hop A HEUS B 47 D HLUS (46 2 MR
WC AL o B S 2H 200 W BT R AR e Al b
55 CHCE 30 min, 5 1 A5 P {20 U 72 A B b 4
VLR AR AR, W RTE 4 °C x4 h TR JE PR
GRILE T PRI
1.2.5 At éx STHEBRALER
A7 35 V1 Fr ¥ 64T galectin-3 Sz AL G . Py
A PR AR TS T IR S 21 A R & U WD AT (envi-
sion 3% )« Uy e W K AR B B BT EL, R S A
3% i A Ak A B B Y IR MR T R W B, R E
10 min , —HL i F 30 min, —HLHFE 30 min, — % K
WA (DAB) e, 45 B A 2 44 9 B RL B2 Ui
RUE B H o galectin-3 % 35 98 ¥ £ % Sanjuan 5
B bR T A S B v 5 6 g 0 Sy B M 4%
IR v B i g A0 M BT oL g S 4 9, B
(=) MMM <10% , 5 HEC+ )N 11% ~
50% ,BHPEC+ +) N S1% ~T75% , 5 FHAPE ( + +
+)RT5% LI ko
1.3 Zit=Z=aE

JIT A B R ] SPSS10. 0 B 4 #E 17 48 3 2% 4b
b2 9 el N AN A el O = N 1R L = A
galectin-3 %3k H R FAE S 8O 56 77 12

2 % R

2.1 MER—BER

SHe 3 JHIC/NRAE TS o BHAE X A P 6 H A
T /I BAD L AT DL R W S S A B B R o 2
%3697 20 AP 20 ey 98 /0N BH B9 Bl b | RO
B G B O TR | R FIORS i 25 e 25 v L 4
(K1),

B kRS AR BN

2.2 MEEBEHA

R B P X BRAL AL, 45 20 BT 56 B8 3« BHPE X IR A
H100% , ke & MCP 35 97 41y 80% , wh e J&
MCP Y6 97 41l 73. 3% , i ¥ & MCP 35 J7 41
60% . J & I ¥ 7 B A ¥ 012 A T BH Ik Xk B2
(P<0.05)(E£1)(K2-3),

x1 SRR A

PR R (0 40)

bl n HBR(%)
0(04) [(1~54) M(6~104) m(>104)
BRI B 15 0 2 7 6 100.0
i BE MCP 15 3 6 2 4 80.0
ik iE MCP 15 4 7 1 3 73.3
e [iE MCP 15 6 4 2 3 60.0"

1) 5 VR IR LA, P <0. 05

2 BN RLE S IR RS R

ISR A HE x200; B:HE x400



%10 4

x| ¥ B | 25 . MCP 3t 45 Jif 5 AT % % 84 galectin-3 3% 1k B % v 1001

2.3 [RREPhEERR

FHCE X BZH G L L Yk B2 MCP 3R 7 4 B E
Jihgea M BUAR 7 K43 A 1. 51 em®, 0. 93 em’,
0.77 em® F1 0. 70 em® , Hrfop 5 ¥k BE MCP 41 fi
o R B AR XTI (32 P <0.05) (5R2),
2.4 [ni#F galectin-3 ik &

AR A o il 4R 100 05 7 R A AR AR LV ga-
lectin-3 W& 5 o 2o 46 45 , PHPE XS BE 20 F1 45 MCP 3R 97
UM galectin-3 ¥ BE WY f v T B ME X BRAL (P <
0.01) ; FAPEXSBRZH R0 MCP {697 20 Z 6] IIL1E ga-
lectin-3 ¥ 2 LR FEME(P>0.05) (£ 3),

K2 BHMPEMREAER (2 +s)

4151 Bl BRI MR IAR (em®)
FHAPE X HR 15 1.51 1.71+1.29
1k e MCP 15 0.93 1.28 +0.68
e iE MCP 15 0.77 0.90 £0.55"
vk MCP 15 0.70 0.76 +0.30"

TE: 1) SRS FRZH g%, P <0.05

2.5 HMHBBAEARD galectin-3 B FK ik
BT B UL, AR A B R R e BAS UKL

NE O 23K PH IR 40 . 28 58t e B, BH PR R
41K P VR B MCP 2T % 5% 99 41 21 galectin-3
RRREREFILEZEE(Y N P>0.05) (% 4)
(K4).

RT3 KU Galectin3 ¥ F (pg/mL,x £5)

451 %k galectin-3 ¥R (wg/mL)
P % 1 15 14.63 +10.08
B % 15 91.01 +12.94"
e iz MCP 15 82.75 +20.33"
ik BE MCP 15 79.01 £17.64"
R MCP 15 85.94 +15.52"

1) S IR g, P >0.05

R4 FUHNNEFLRSIE b galectin-3 FR5EE

galectin-3 Fikim

CiVI. )
BIEC-)  SMEC+) B+ +) BIIREC+ + +)
PRI 1 5 6 2 2
flHeE MCP 12 4 3 2 3
HYRIEMCP 11 2 6 2 1
BWKEEMCP 9 3 4 1 1

4 /N5 R 980 4H 41 AR galectin-3 3 3K ( EnVision 3 x 200)

i MCP 3B Y7 415 D ik B MCP 597 41

3 3 i

2% ¥ i g DN JELAE A K B S T 1 5 AR
F5 D R R B IR B R A R T L B R L SR 4R
Tk % A K AR 2% o He vb i 8 4 i el AT 3R 4R TE
R A T LA P B TR IR B B G R A
T B A 6 B BR T 5 %0 B W AN M 2 T £ R
WREAWRHYE T, O gHEE EaEMNE
% galectin-3 HE B 8 A F 10 WP A B R 40
[6] 5 4 | ol s 40 M 5 R S () A AR R A DO
L1 52 2 Fh 5 5 5% v o R 20 KL 4 RE 5 K OF & ik
galectin-3"7" | I 75 J5 % Jif 98 1 5% % 984 i kb v 4

A BHPEXTHEAL s B AR W E MCP B4l C: ik

K # galectin-3 f) R 2 i, H 338 18 5 bl R A9
A R RS IR AR OCT T O WA Oy B R R
B A ) Y W bR AR . IR, AT AT A
B P B L IBT galectin-3 41 S 119 2 B 2R 4 4 35 3
097 M ] 45 T e T 5% R 1 H I .

A 5L (citrus pectin, CP) J2& M HE A% 25 41 1)
20 M BE PSR — B B 2SR R R M, &
FR oy E FLUME . MCP I J& CP 23 45 5E pH {H
L JEE Ak R A A0 B oy S5 A g S O TR R
FLBE AR BE 5 H 9 0 CP R RS galectin-3
AR, {3 MCP R AR galectin-3 f) — /> & 75 Al
JIBEHA XA A galectin-3 g {4 A7 58 4 1 40 4 4

ﬂ
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Flo Plaw D 25 "5 5o 4 41 40 it 05 48 48 56 A0 40
B 8 38 30 52, MCP T 3 o 5 A 40 il 3% 17 1Y ga-
lectin-3 ij 1 4 £ L ] (9 K . 32 31 A0 6 B 0 B
M MCP ik 3] — % #e B i, b 38 400 Jf 26 1 galectin-3
JULF- Bl MCP 45 4 35 AT, W T AT B U7 200 Jig 18] 14 4 2
PRI A S, 5 Ah MCP o Al 38 1 58 4 3 4] galec-
tin-3 {7 g% DA BH 1 R840 A DA I 45 2R B SR X b
AR — BRI R E ROk R
B MCP Xof i 988 40 I A 1 8 R 5V . R Ah s2 g
3 52, MCP LA $i ol e 938 240 M [ 752 58 4 0 400 74
il 88 400 L 5 P R A M L 2 4 R B M S 4 Y
By 52 B WY, 1B MCP ] BT 8 R R A
UM CBE M A kR

AR S2 Iy B U R MCP Xt 25 1 9 T % %% 1 5% i
VERI D9 o A 52 36 45 9 7% , MCP b B U Ji 37
g A R AL A I AR . Hod v R
MCP 41 Ji i 983 1 BT % 3% %0 H 19 5 FH o X B8
HA W 2R, LY MCP 75— & ¥ FE N RE 30 i i
FAEK MM B R BRI LR, A4 RY
SRCHT 1 B R L N L R RN R e 2R A RS 1Y S 0 45
SEAR RO 4R R MCP AT g M R A AL S
) S ) P R G A% . T A R BT MCP 41 X
U B 57 o 98 K R A RS SR AL A B R 3 47
3% AT RE SRR A BB D AR 2 5O 9 Oy v R
B ARA 5, 1 7 TE— A5 B RE AR B AT IR

Raz 2" 3 3 3l 4y 52 96 to3iF 52 MCP B4 20
il e AR K e B8, (H 38 3 o B B b ( Western
Blot ) K il % Bl MCP % £ Jfd galectin-3 f) % ik TG i
W o A% 524y ELISA A0 60 3 41 1k 45 S o 8 7%, MCP
FE AR BEAK LT galectin-3 [ ¥ J& A1 I 5% B 98 galec-
tin-3 {935, AT WY 0 T A A L B 4 AT R
DL A] i 2 MCP HL X i 3 400 0 7% 7 galectin-3 2
DA BEL B 1 0 T AS 5 00 J 988 400 ML B 2R 0K R 43
galectin-3"">'%"

AWFF 45 F W, — 1 W L MCP AE B 5 0
iHil 225 i 986 JTT 5 s A0 A7 B oRg A K, L oD T RE R
3 3 FF AT BEL 0BT MR8 40 M 2 T galectin-3 A G- 1 41
i 58 B L B BH VR T I SE B . MCP AR Sy — Rk IR T
KIRFED W57 e SR B B 259, v B 3R o7 45
L 8 IV 6 R L A S Ak I R B RS T R BT IO 3R
7, I 1T AR5 bR 23k galectin-3 f 1% B0 Oy HE 3 H
HEAS PR AL /96 97 SE MG . MCP I 45 £L J7 25 9 4
25 iy 988 T 6 B 10 100 4 2 45 A5 U IR A R o A o —
WA

b d

[1] Kinder HL, Shulman KL. Metastatic colorectal cancer[ J ].
Curr Treat Options Oncol , 2001 ,2(6) :459 —-471.

[2] Califice S, Castronovo V, Van Den Brule F et al. Galectin-
3 and cancer ( Review) [ J]. Int J Oncol ,2004 ,25(4) :
983 -992.

(3] JAEME, AR, £EME, . I E 4 w6 5 YH-16
M 45 IF B R [T ] 0, 2006 ,25(7) ¢
818 —822.

[4] Sanjuan X, Fernandez PL, Castells A, et al. Differential ex-
pression of galectin-3 and galectin-1 in colorectal cancer pro-
gression [ J ]. Gastroenterology , 1997, 113 (6):1906 -
1915.

[5] Hughes RC. Galectins as modulators of cell adhesion [ J ] .
Biochimie ,2001 ,83(7) :667 —676.

[6] Zou]J, Glinsky VV, Landon LA, et al. Peptides specific to
the galectin-3 carbohydrate recognition domain inhibit metasta-
sis-associated cancer cell adhesion [ J ].
2005,26(2) :309 -318.

[7] Turisci I, Tinari N, Natoli C, et al. Concentrations of galec-

Carcinogenesis ,

tin-3 in the sera of normal controls and cancer patients| J ] .
Clin Cancer Res, 2000,6(4) :1389 -1393.

[8] Nakamura M, Inufusa H, Adachi T, et al. Involvement of
galectin-3 expression in colorectal cancer progression and me-
tastasis [ J . Int J Oncol , 1999, 15(1) :143 —148.

[9] Tsuboi K, Shimura T, Masuda N, et al. Galectin-3 expres-
sion in colorectal cancer: relation to invasion and metastasis
[ J]. Anticancer Res ,2007 ,27 (4B) :2289 -2296.

[10] EAf. Galectin-3 76 HUR MR R EMH B M RKLI].
o 3 5E A R 28 K, 2007 ,16 (1) 51 - 54,

[11] Mark F, McCarty BA, Keith 1,et al. Toward a core nutra-
ceutical program for cancer management[ J ] . Integrative canc-
er therapies ,2006,5(2) :150 - 171.

[12] Platt D, Raz A. Modulation of the lung colonization of B16 -
F1 melanoma cells by citrus pectin[ J]. J Natl Cancer Inst,
1992 ,84(6) :438 —442.

[ 13 ] Nangia-Makker P, Honjo Y, Sarvis R, et al. Galectin-3
induces endothelial cell morphogenesis and angiogenesis [ J ] .
Am J Pathol, 2000,156 (3):899 -909.

[14] Liu FT, Rabinovich GA. Galectins as modulators of tumour
progression [ J ] . Nat Rev Cancer, 2005,5(1) :29 -41.

[15] Inohara H, Raz A. Effects of natural complex carbohydrate
(citrus pectin ) on murine melanoma cell properties related to
galectin-3 functions [ J ] . Glycoconj J,1994 ,11(6) :527
-532.

[16] Nangia-Makker P, Hogan V, Honjo Y, et al. Inhibition of
human cancer cell growth and metastasis in nude mice by oral
intake of modified citrus pectin [ J ]. J Natl Cancer Inst,
2002,94(24) .1854 -1862.

[17] Pient KJ, Naik H, Akhtar A, et al. Inhibition of spontane-
ous metastasis in a rat prostate cancer model by oral adminis-
tration of modified citrus pectin [ J ]. J Natl Cancer Inst,

1995,87(5) :331 -332.





