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[Abstract] Objective To investigate the effects of vascular endothelial cells(VECs) on the proliferation in
vitro and tumorigenesis in vivo of liver cancer stem-like cells(LCSLC). Methods LCSLC were inoculated in both
normal serum-containing media and human umbilical vein endothelial cells (HUVECs) conditioned
serum-containing media. After 2 weeks, the number of the colony formation was assessed by counting under
microscope. LCSLC either alone or in combination with HUVECs were inoculated into the bilateral back of every
nude mouse. After 4 weeks, xenograft tumors were measured. Results  The ratios of colony formation of LCSLC
in HUVEC conditioned media and unconditioned identical media were (33.49+5.46)% and (14.25+2.94)%,
which demonstrated statistical significance(P=0.036). The results strongly indicated that LCSLC cultures grown
in HUVEC conditioned media formed significantly more colony compared with LCSLC grown in
unconditioned identical media. The volume and weight of xenograft tumors of LCSLC group and mixed cells
group were (1442.73%67.51)mm? vs. (862.93+135.12)mm®; (1.45+0.15)g vs. (0.91+0.19)g. There were significant
differences between the two groups (P=0.008 or P=0.043). The data suggested that HUVEC could promote the
growth of xenograft tumors in vivo, also. Conclusion VECs are critical component of the cancer stem cells
vascular niche. VECs could enhance the self-renewal and proliferation capacity of LCSLC in vitro, and they also
accelerated the initiation and growth of xenograft tumors.

[Key words] Liver neoplasms; Neoplastic stem cells; Endothelium, vascular; Human umbilical vein
endothelial cells

DOI:10.3877/cma.j.issn.1674-0785.2013.15.054

R MM RSO H (121PPTGG504-3) ; A AR 15 H (2011)

VEF AL 450007 SR 22 PR 8 M I o s B R A (B 38k TRIITAR BTV ) s G 22 A DK 2 B 2 e 35— B s . 5 Je g
il (RRER):s REFEERERFIRMOGH B (Biif)

JWIRAEH: PR, Email: nankij@163.com



h A R BT 7 5 (H 1R 2013 4E 8 %8 7 455 15 1 Chin J Clinicians(Electronic Edition),August 1,2013,Vol.7,No.15 + 7019 +

AR, LB UESE, iR RVE T iR 40 i,
i 987 - 40 BRAGLE 40 i — R DL AR A7 T 40 i B )
IR BEUR R BL, E Y 4N (vascular
endothelial cells, VECs) 2 [J{Ja7 4H i ifi 5 5 (1) 7 22
R 5y . VECS 55 Mg 14 M 1) B PR 5 2 D) AH G,
I H VECs i HEWS o3 h— L6 A= KPR 1 e -+ 41 i 4
Fr g k&0, AR S fE % MHCCO7H 41 kg
) CD133 4w, BRI T-41 R FE4N i Cliver cancer
stem-like cells, LCSLC) &1l #R I IE R N 57 41 i 4%
PR BEG T AR V5 T8 et s BT UL P Rz 4 Rt
LCSLC 145 K B 50 o

MR 57E

—. FEMES IR

MHCCO7H 41tk T Ey R SE i e AT
# K A B2 41 Bk Chuman umbilical vein endothelial
cells, HUVECSs) [P 2 AT K 242 e 27 B 0 SE I = 1
Frfeft; Balb/C G T Rkt il st sy
L. RPMI-1640 15773t (Sigma A #) . BPTA
PE-CD133. CD133 i ik 4 it 73k R4 (Miltenyi
AFD , Wi (BD AFD .

T B AR RS R O A

75 14 mm BRI, KA KRAh 80%f HUVECS
JH PBS Wb, RGNS 15% FBS ) RPMI-1640 X%
FEH 12 ml, BT 5% CO,, 37 CHuFIVE L KR =40
HHATEEFR 24 ho KRG FRWEEIH, LA 1500 r/min, B0
10 min, 38, B B, BDAN B AU A PR R IR
TRAE%H

I MEERE Sy R Y

IS0 A KA I A MHCCO7H . 4 i k3
i, JEEEE AL, FH 0.4%HEHUE QL. T, AN A
AR 1X10° B, BN L3R HE &4 () MHCCOTH
My, % 100 pi/10° ILEBIINA FeR BHEAF; 5 min
Jr 4% 100 pl/10° B LB AAZ B CD133 HAA i il 2k
Fric MHCCO7H 4l . 78 73141 Ja 11 4~8 “CUKAH P iF
H 25 min. ARG MANZET AL, 3T i, Hlk
Y s i MACS 73 BT 73 ik MHCCO7H 4, Jf
4 CD133",

V. LCSLC fEA AR IR TP AR T T UG L

% 101 R G INERA M RPMI-1640 $57%
W, EU R A HEE Y SO TR . 4% 10 1 AL
0.6%J5¢ IEHEVA T A1 RPMI-1640 1595 55 4 Bz 41 1 4%
PERE RS AR TE B AR, RS R i
LCSLC 4 it B (£ 1000 ANmlb) , F843R%), HLL

1 mI/FLEEHET B 0.6%[H B IS IE e )2 A FLR P, T
OB REZ, ¥ Bid 2 4Rt iRl 3 fL. 7 L2
LR S, BT 5% CO,, 37 CHRIRFA PR,
RERMEANMAE T E K. 2 A, A2 BB N lge
AN MUV TR B O, BE B4 50 AN DL F 4R
R . THFARIEE R (VB R =429 8 s
P £ X 100%) .

i+ LCSLC K5 HUVECS Ji£ 41 o i) e s

I 20 H 4~6 JH#s, fAEE N (21.4+£3.2) g HEPERR
B, BEALZ> A 2 41(n=10) . I AE KR AS B 4 (1) HUVECS
A LCSLC $ofih, VHAR4NIME 0 1X10%, 45 Sl s 1
4 1X10° [/ LCSLC 35 HUVECs (MR &4, 7>
ST 10 2 Balb/C # AT AR R, AR
PR BRI 40 M i K20 0.2 mle H2Fh 5 R J W
SRV URAS 2 A0 I R 15 D0 o 1 FH B 92 21 AV AS DA
7 Ja B U424 CD133 fIRIATE M. s E
LeicaQ550cw PG T RS Ak, M AR A .

N~ Gt ab e

AR RI LIE bRz (X +s) Ron, W
HA LEAE N R 34T R SPSS 17.0 Fe vt kit
AT Ab B . F 56 K HE =0.05.

# X

1. LCSLC TEAR RIS TR Aeis e Ut 7
M2 R R TRk 2, A TUMELE] LCSLC 7 N B 4
J 2% A R B MR B TR TP R BN AR TS LR . B H 2 HL
PR (B 1) o LCSLC 783530 AT P Jiz 40 i 414 5
FRIEP VR N FR > N (14.25+£2.94) vs. (33.49+
5.46) %, WA 2R HA G55 X (P=0.036, ¥ 2) .

2. HUVECs X} LCSLC &P it sm: {5 3
RIRE A BB, O R I, M E205E 1 FR
AR LCSLC FEERM AL A H IR K . 128 4 14
K, BRI AR E R, TR0 Mg rpaf
% M LCSLC 4 JE B 1 A R Ak B 4 il ok
(1442.73+6751) mm® vs. (862.934+135.12) mm°®, =
BN (1.454+0.15) g vs. (0.914+0.19) g. M4
BB, ERESFYWAAHITEEN (P=
0.008; P=0.043, £ 1) .

Rz AR NEAEL (X E9)

25 AR (mm®) IR E R ()
LCSLC 862.931+135.12 0.91+0.19
Nl 1442.73£67.51 1.45+0.15
P H 0.008 0.043




« 7020 -

A R B A

& (HTR)2013 4E 8 48 7 445 15 #]  Chin J Clinicians(Electronic Edition),August 1,2013,Vol.7,No.15

40 r
g
B30}
#
ﬁzo -
¥
10 |
- © sanre  azamere @
B WEELL R LA T e T Y
& ’-_‘;_ 5] 2, ?;,2.:.5. TR AE S et
Saii il g G LG Sa s K4 e A
":!o‘.l_'-:‘ - * ,.'!(.I‘-- . g
:‘ ::‘-" o, - » o". wli .:J ] g ~"f'"“:"" ,Q ' “.’
40 & 5 0 T 0 *-f‘i%,} &
BN & . - B a 2 . -
R D L A W p T o
A ! - - d o WL E‘, ,’{ § - -ﬁ,‘ # .‘;]‘:.“ 2 3
A B R 2agn W, 0 00
: S . D {"r . ¥ 2 _l "
BV, SeNEL B St O ey
t.’u,-'::‘"'ﬁ:‘_'- i“g ’ .2 7 a % é‘ a . \ X Q “
i R -;-‘«-"-‘..‘ku@r..-\- i #Q
“LCSLC({ emillg ARSI I (X40) . 1A: LCSLCAEN) MHHL%‘-{’I inJ’i‘-H:' R IE

B 1B: LCSLC(L;’__';U].irfL'I'iLmﬂ,uk E2 HUVECsHY K MLCSLCHEE IR .

2A: LCSLCAEAN 4%

fE RN L 2B FARDIBRMOBAUE B3 BHUSHEED) H CDI33 Mgl ik e ta it Il (X 200) .

3A: LCSLCHl: 3B: E&410u

3. ARSI CD133 (X IAL H: s dibs:
REoR, SABRT LA (B 41T R AR
1 B AN e (7% CD133  4i i . LCSLC 4L A5 41 4l
(K JEAEAM IR . 185.28 +16.58 vs. 152.19+18.65.
b ZE S BH G EE X (P=0.046; K 3) . KE
59 RIR R R L, RIS (EDBRAR,  BH 04
R .

5] it

B 5 %o Jr e T A1 B S (AN IR N AT TR B i
I 20 MO RN TE A0 AR AL T MR R I R B
SRR A R, T R T R i —
AMRY RO SE,  dEFEIL 17 B 5 R A R 4
LA SZ A0 FER 22 (1 M AR IR AR . 4h,
JR T 40 it VAL K “Bhiy” MM iR 22
AT YIS R, WIFTR, I N 5241
R T 40 LI PR 835 () T A ek oy B

FRATAE T T (A9 H EL4IE S CD133 " MHCC97H
A0 P AT IR T A M R, R H TR AN RE e A
ST T4, (e E /0T LUK e SOA T
TR il ™0, ARl LCSLC 76 Bz 4
WA AR B IR B SR PR U AR IS LR . B H 2.

PRRUR, T AE 38 SRR RS 7758 T T8 AR LG
Brom b AR, IR A P R 0 0 T A 43 s B g
AL PR P e A e 3 T LCSLC RAMETF TE . #
DAFE SCHRRHRE, i I8 40 PRURE 40 P 75 22 155 P B
KSCHE AP ARG, 740 MR IR A T
A K DR TR AR R R A HC T BRI T A L. SRATT (T
G SRR AN A, 76 LCSLC 1555 il 44 1A Kz 40 i ]
REZM WAL A KPR 7 By T idE H 9 . LCSLC I H
FRIH . T PRI A 5 I R A 58 (1) B e A A R 1 3
IR G,

ARSI, FATH LCSLC LA LCSLC 5
HUVECs (14 40 M 70 i Rl 2R ERL TS 5 5~ TRA
i o 20 35 B a3 R LCSLC 41 R R B, 44
MUK, EEEHE, P LCSLC 5 HUVECs Jtigkl
AT DR A R PO A K, JF H e difh 45 R
/N, CD133 [HMEFRIATE 5, X HE—UEsE T I N &%
0 a7 DA RE R T A0 B i AR K S I . 9L R R ]
REA 5 IO P 5 40 P R 400 o 10 5 ok A 455
T TR0 S A P R = I R sl IR =R 828
(PIRE RS, LA BRCA BT SOn] LAYERE LCSLC 1141 MRS
TR I A e 59— D7 THI IS P 52 400 F F % 2 i
LRI AE K, e AT TR AR LCSLC (1) B Fekg 5E



h A R BT 7 5 (H 1R 2013 4E 8 %8 7 455 15 1 Chin J Clinicians(Electronic Edition),August 1,2013,Vol.7,No.15

- 7021

AR LR IIRZSAE IO AWFERE— B SE T i
B ROASAE LCSLC B RR A K (R 2

[

[2

(3]

(4]

(5]

(6]

& % x W
Sottoriva A, Sloot PM, Medema JP, et al. Exploring cancer stem cell
niche directed tumor growth. Cell Cycle, 2010, 9: 1472-1479.
Yi SY, Hao YB, Nan KJ, et al. Cancer stem cells niche: A target for novel
cancer therapeutics, Cancer Treat Rev, 2013, 39: 290-296.
Borovski T, Melo FD, Vermeulen L, et al. Cancer stem cell niche: the
place to be. Cancer Res, 2011, 71: 634-639.
Burness ML, Sipkins DA. The stem cell niche in health and malignancy.
Semin Cancer Bio, 2010, 20: 107-115.
Calabrese C, Poppleton H, Kocak M, et al. A perivascular niche for brain
tumor stem cells. Cancer Cell, 2007, 11: 69-82.
Gilbertson RJ, Rich JN. Making a tumour's bed: glioblastoma stem cells

[’

(8]

[9]

[10]

and the vascular niche. Nat Rev Cancer, 2007, 7: 733-736.
Yi SY, Nan KJ. Tumor-initiating stem cells in liver cancer. Cancer Biol
Ther, 2008, 7: 325-330.
Shanyong Yi, Kejun Nan, AihuaYuan, et al. Isolation and characterization
of cancer stem-like cells from MHCC97H Cell Lines. INMU, 2009, 23:
194-198.
Yin S, Li J, Hu C, et al. CD133 positive hepatocellular carcinoma cells
possess high capacity for tumorigenicity. Int J Cancer, 2007, 120:
1444-1450.
DK, WA, WRiER, SE. il VE A R AL T 6 T 4 A A
Mg, hARRE B VA A4, 2010, 17: 1270-1272.

Ol H #i: 2013-06-20)

RSt i)

BEK, Ak, B, Fod R R w et R T i g I R RSB 4%k [JICD ] o Aels REIRZe & w-FRR, 2013,7 (15): 7018-7021.



