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Abstract

Objective: To investigate the effect and mechanism of Lycium barbarum polysaccharides (LBP) on
the growth and angiogenesis of mice with colorectal cancer. Methods: Firstly, we observed LBP ad-
ministration inhibition effect of tumor growth and drew the tumor growth curve based on the CT26
colorectal cancer mouse model we built. Then, CD31 expression of tumor tissue sections, detected
by immunohistochemical, was to measure the tumor interstitial microvascular density. Secondly,
rat aortic ring experiment was to confirm the effect of LBP on angiogenesis. In vitro RT-PCR was
used to detect the effect of LBP on the expression of brain specific angiogenesis inhibitor 1 (BAI1).
Result: The tumor growth curve found that LBP could inhibit the growth of mouse model of colo-
rectal cancer tumor, the tumor weight of LBP group was (0.31 + 0.04) g which was significantly less
than that of the control group (0.63 * 0.06) g (P < 0.05), CD31 staining showed that the tumor in-
terstitial microvascular density (42.3 * 3.28) of control group was more than that of LBP group
(31.6 + 2.45) (P < 0.05; LBP); the concentration of microvascular of LBP was less than that of control
group, the obvious inhibitory angiogenesis effect was observed on rat aortic ring, which was related
with the LBP concentration. In vitro LBP could increase the expression of BAI1 mRNA (brain tissue
specific angiogenesis inhibitor 1). Conclusion: The inhibitory effect of LBP on the growth of colo-
rectal cancer in mice may be related to the inhibition of angiogenesis and upregulation of BAI1 ex-
pression, but the specific mechanism needs further clarification.
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B i : W HIAC 2 B (Lycium barbarum polysaccharide, LBP)XI/)N .45 B 98 B2 T BB A K K Hl1E
A, R HAERAR RIS . T B CT26/h REBEME K THEBHEE, LBPAZ12R, WE/D
RRFS, NEBEBEKERLH MEEKIZL: MEARY) FaEHSETERNCD31EEERE, N
2R e R LB B R s KRB KA SZIe MR LBPX ML B T R I M . 44 4h SZICRT-PCRA M LBPS Ml
EFARAHET1 (BAI)RIEKIFEM. 4R BREKihZ &K ILBPRT W]/ 2 B8 K T HER I
4K, LBPE A /DR E70.31 + 0.04 g E/NTXTHE40.63 £ 0.06 g (P < 0.05), CD31JAE
ZNLBP4: 25 48 Jied R R A B 5 B 31,6 + 2.45, /NTIEIERI442.3 + 3.28, ZREGIHERE (P <
0.05); [FHf ZILBPXT K R ME TEBEA B EMHIER, HERBEMBH; RT-PCRENKILLBP
7] _LiHBAI1 mRNARIX. 4i6: LBPEAV/ D REEREMEAEKKIER, FALH T 885 H0 5] i s f i
B ERBAILRIEA R, HEAKIERNGIERIE—PRR.

XK ia
MRS HE, SERME, nERR

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

(Ohion

1. 51§

45 H W9 (CRC) 2 F H WG E PR 2 —, HAUT R AE G M RS i 5 A, SCRkdROE
2015 F B Em A B 21.57 77, ey 16.06 77, BT AECON 1111 T3, &N 8 (1], XFA
el B R 2 iy 3 ™ E R o AR, B VR YT TC VR 7E SR 5T I A2 e RN A A AR T — 2 IR,
U UK BT 36 [ 0 24 T A FE R A HE B — 2R3A 9T CRC M EE AL N JRAL B T B oA, (ELRE [ 470 P g 1L 75 24
VIHAEAEN A B 0t 5 5 IS RS Je 2 it 24 5 i i R G v 2 24 ¥ 07 TR B 4 s LA B 1
IBLIR e ) S 2 B0 AR 05, [RIEE R 290 AR B, BERIVE /IS, BCATRYT PT LA S8 ) 25 M E mIE
AR RN ISR ZG BRI [2] (3]0 AR ARLLRT 52060 45 SRR 0 LBP Al 9 [ & M SLIRHE MMTV-PyMT /)
SRR A, A ) frh g 2 P SRR I A B 2B 4], LBP S 75 % 45 B tsg B RIRE /R T 2 e LR AR
FANLER AT 4 7% BRI

2. (UEBRH
2.1. {88
TEALBREEFEFE (2 IE Thermo A H)); #IF LAEG ML), AYHAREME(EMED HA).
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2.2. SRS YRR

6~8 il SD KE 6 K, Mk, 1A (200 +20) g, T REEFSLEPH 0, VFATHIES: SCXK (&)
2013-0002.

6~8 Jil Balb/c /MR 16 R, HEVE, KE (20 +2) g, T ARG R SLREP L, YFATIES : SCXK (B)
2013-0002. LXK S AFE T Zili 20C~26°C, MHXTREEE 40%~70%HIIA 5L, 7 B IS YGRS (8] (12 h BH/12
h ).

INERGE B A0 CT26 AN B R i 5 P9 B2 41 il HDMEC H AR SE 36 == (R Fh

2.3. ERFMSEF

LBP (i &7 HUKT 50%) 04T ih [H 76 2 kA TRARA R, 4Ar-itS: K140828; CD31 ikl
T Abcam A #], GNP R HUE TP EALE H RSN AEME AR AR PCR 519t [E 5 g A )
4 %, DAB W F-26 [H CST A #]; Matrigel 1435 [E BD /A @, SYBR Green Mix Aligi #4548 57 & W T Takara

ATl
3. A&
3.1. B/ NREEBEER

ANERBENLY AR HRALRI B0 2, 2 8 X, BB A K CT-26 A% A RN 2 > 10°/0.2ml
BTN RAMBRTE T o 4 RIGFAEZIMEE, JHG4525, MR SCi = 2 BT T3R0S (6], LEHUR
ALK 50 mgkg ', BRSNS, B2 REGZ5 1R, Wbs RN KBRS 1 K2 K, 2l
FRERHIZE, IRy 12 K. EAHEH)E, BHEASN, MRS IRE, BARRTECY 10%H
WV 5E 24 /NI, HUBE KA i G L BRI

3.2. AL ERE

RS - VIR, PBS WE 3 I, RER S sl FTBIRENVIE EM(PH 6.0) MR s R B 8 e, HAR
BHJE BN 3% H,0, B 37°CIZ I 30 4381, PBS ¥k 3 ¥k, £k 5 5%k, I 10% BSA #H], il CD31
—PET 4CHR; BHLY A NE &R R ST 1 /N, PBS ¥ 3 K, BIR S 8 Wit
BT EIEME 1/, PBS ¥E3 W, BIK 5 708 DAB S5 10 75, FKkab; SRR EEYE 30 B, Hoka.
WK, T RS, B AR . BRI SIS AL ST B PR I X R 4]

3.3. KEFNBKIFCE

6~8 JHi& SD HEME R, ZRERRIN S ML FIALSE; K IR T 75%IPkG 2 405, FTIFIfE, R A
BURORRM EBIK: R E T KRR, INTGE PBS Uk 3 i, BRI, 3RS0 bR A A A A
A, FIME BT 1 mm &3 H 4 CHA S Hak N matrigel 100 L N 48 LA, BERSH4, B
HFTREFL AT 5], TN 3T CHIEE FRAH 15 7388 matrigel BE[E s K B4 1) LB PR TBON B ] ) matrigel
W AL T U, BN matrigel 100 pL, G006, N 37 CAIMUE AR+ 15 438l matrigel [
HRAE T2 a6:, YEEL LBP 24903 BN 500 pg/mL K 1000 pg/mL BN JE, F EBM 35 753E 4], 500 uL/4L,
RS MAE ARG, 8 KIG, [ 48 FLEH N 4%% B HEEF W, =i E 30 85,

3.4. QPCR #30 HUMED h BAIl EERFRIA
UM RE 7%, NHEORA KA & B IA R 90%, JHAL, L T 1.0 x 104U N LR . B R, F
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EEFEIL, H EBM B3R5 E 500 pg/mL (1) LBP N4 2540, XTREALIN A FAF ) EBM Beaadk, #5397
48 /NIEF. 48 /NG, FEgsdEIRAE, PBS ¥R 3 UK, FiBE PBS: RNA $HU. 0HE s 1 a7 1l i gk
17, cDNA H] DEPC Fif% 8 £i5 )5, #& MR & vl AT ¥R AE 704

FIHH Primer5.0 AT 510 1t BAIL I#F 4000 F -

Primer I  5-CAGAGGAGCAGGTGGACAGAGAAAG-3'

Primer2  5-TCAGGA GACAGTGGAAGCAGCG-3'.

3.4. YRR

JirtJeg 2H 271 7 % 2 >R Tmage pro plus 3R 446 &5 k47 Ab 2, 1 B A KH ipp B HE .. B 5k
K H] GraphPad Prism 5.0 B AF/ERE . £ LA mean + SD Fox, PHALEHBEMALFEA ¢ 5587775, P <0.05
BAHGIEER.

4. SLIGGER
4.1. LBP %} CT26 /MNRLEE MBS KER

LBP 452540 CT26 45 B /N SR A4 57 8 9(0.31 + 0.04) g /NFXFIEZH(0.63 £ 0.06) g (P < 0.05) (I
B 1(A))s 2l i A KRR 2k, R IUMIAC 2 5 LBP R4 /s SRR A2 K (P < 0.05) (WL 1(B)).

LBPéé?‘éZiéﬂ‘ ¢ ¢ 0 ¢ et

B o a4l c
8004 m LBP #4754l

Tumor Volume/mm~3
IS
o
i
Tumor Weight/g
o
.?

0
0 2 4 6 8 10 12 14 i I 411 LBP 4 24

T/Day

Figure 1. The effect of LBP on colorectal cancer growth in mice “P < 0.05, “"P < 0.01
[ 1. LBP 3/NREEE AR E K AR P <0.05, “P<0.01
4.2. LBP 3445 E B | R 8 R L B RO R

CD31 B0 G B 20 2 2 e Ea o I it I8 2L 23 o ) L7 85 B2, A 200 i 5 AL (HP) B iH Bufl 40 H
L LBP 45 25415 40(31.6 + 2.45)/HP B B/ T XS IR 401(42.3 + 3.28)/HP (P < 0.05), I LBP ] 4
TR ML BT (L I 2)
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Figure 2. The effect of LBP on tumor vascular formation
2. LBP 5§ By I B AL AISZI P < 0.05

4.3. LBP %} KRB BRI I A RO R M

S22 KA & [ 43 A P L A 5 & 0, LBP 44 24557 43 7 #E 500 pg/mL A1 1000 pg/mL B Ifi B %5
B T XA, R LBP XK RS BKIR L8 T s B A MHEH, H SIREAHISILE 3).

R
| o '
o A

f B 4 ' 0. 5mg/ml
LBP 45254

Figure 3. The effect of LBP on vascular formation in rat aortic ring assay

[& 3. LBP 3 KR BIBKIA ML E T R B9 2200

4.4. RT-PCR #7 LBP ¥ HDMEC A 405 BAI1 FRiARIEN0

LBP 500 pg/mL & 1000 pg/mL 4b¥E HDMEC ZHffl 48 h, £ BAIl mRNA /K-FHA84L, KIS PR
BAZH LA, LBP 4524 )5 BAIL ik B, HEAGITFE X (P <0.05) (WL 4),

5+

*%

N w £
h 1 1

BAI1 Fold change

-
1

o
I

Sof B 441 500 1000
LBP(pg/ml)

Figure 4. BAI1 expression of HDMEC cells after 48 h LBP treatment
[ 4. LBP 438 HDMEC £0A 48 /NBY/E, BAIl B953& P <0.05, “P<0.01

5. &t

LR 1R 5% 5 He R R R VR T AR MR R BRI TR R R A SR B 1 S B S E SRR
R LR S B A ) 2 AT N BIE 1 SR A7) HUILAE A il 24 it U e v bR 4 e ) R b, OF
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BHITR 22 A (0 AT I TE, g 4 i e L TORIRARAS, BRIk, DAAakl Bioe 1891 i B I AR iR 9T
TR KW E RIE S FE.

WHRIESEVF 2 R B PUEEA, Glin8siaR . XRRE R, WEEER =P g o 255 AR
S AR HepG2 4R S N FiF ik P9 52 41 ECV304 A K3 A RIFEEEIGIER, f£— el i 2k
JEEFMERF ] PR %05 JVR 8 T PR S S 56 S = b 245 400 S [ 34 357 4 bl Feg I T (P < 0.01). 3T
R R EIMAS 2H Re3 Alilid N VEGF2mRNA b 8K (A 2k &, BHBOR M 4 . iX
Befl g R ZATIRTT IR A 2 SRR, LRI ISR, FERIE RN S, BG4 2 UR B kD BE )
ZiPpAE R, RN A 2T R L R T T TR, AT R YR T T R S AT R AR

ARG HASLEG 45 R B LBP w4 H22 e IS K B R A AL /N BRAM A I VEGF B3Ik [4], KR
DL LBP w40 [ LR /0N B8 [R) S5 I T (2] A FEAEAR P9 S2 30 R, SR CT26 45 B /N R
NIRRT LBP AL 2, SXTRRAL LR, X —IREE T LBP X/ R4 KT R AR A K R —
SE FIIHIAE O 1), SR FH G5 20 2340 A0 i I Fev 988 [ 5 0L 89 R 25 24 )5 BA SR D (LI 2), Jd e K R
BRI LI FRATTE— 20 R I LBP XL TE B B A HHIE R (LI 3), LBP fEAA SN I % 77 5256 A BN 48
A B B AR B EEE AR LBP 76 A oA S0 I T B PT A S I — S 5 2% PR O 58 A 4 M R
AL, T PREAN S T N AR ThRE, RETIR A T R R

i 2 25 S A A AT Rl 1 (brain-specific angiogenesis inhibitor 1, BAIN)JE T G & A B B2 K
1B KMk, M NFNNH LA SR SR — P B N . I AR SRt SR B SRR h BALL RikK P
R it R A R R A VIO &, H B M A A EFH[10], MRV Z R4 ZiH, BAIL RIEK
IR IRAK . BATL HUILE (1E F — M) N2 5 HBAT X384 B (A Bl K 77 A2 1Y) Vistat120 R Vstatd0 F Bt
A%, WL Vstat120 1 Vstatd0 15 PN 41 L) CD36 454, #Eim AP £ R ER[11], 3RA1
B RT-PCR A& B LBP v {E it BAIl & LiH(ILE 4), FAA LBP #ii /)N B 45 B W s A= K
MfE T RS LR BAIL RIA, [RIEAMH] T M SA O, 5 TR e A 58— PR HT LBP
PR AR FH B 2 80 ORI, A4 A 0] rRg A= AR R ML 55 22 22 T TR AN AR BH

E&WE

B & B8R %5 S 0 H (No.81873154), J M HEH K% “@m/AKPFR%E@#EKR” I H
(No.A1-AFD018171Z11003).
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