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Abstract: [Objective] This study was conducted to examine the effects of dexmedetomidine on the proliferation and angiogenesis
of MHCC97H and SMCC7721 human hepatocellular carcinoma (HCC) cell lines cultured in hypoxia condition in vitro, and investigated
the possible mechanism involved. [ Methods] MHCC97H and SMCC7721 human HCC cell lines under hypoxia culture condition were
treated with presence or absence of dexmedetomidine (100 wmol/L). Cell viability, colony formation, vasculogenic mimicry (VM)
formation were assessed. The effects of dexmedetomidine on a—2A adrenergic receptor (a2A) , hypoxia induced factor —la (HIF-
la), and vascular endothelial growth factor (VEGF) protein expression were evaluated with Western blot analysis. [ Results] Cell
proliferation assay and colony formation assay indicated that hypoxia obviously promoted the proliferation of MHCC97H and
SMCC7721 cells (CoCl, group vs corresponding control group, the proliferation rate of MHCC97H and SMCC7721: Day 3, 142.2%
and 133.8 %; Day 4, 134.7 % and 131.0 %; Day 5, 133.5 % and 136.2 %; all P < 0.05), and VM formation assay suggested that
hypoxia increased angiogenesis of MHCC97H and SMCC7721 cells. Whereas dexmedetomidine significantly inhibited the proliferation
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(Dex+CoCl, group vs CoCl, group, the proliferation rate of MHCC97H and SMCC7721: Day 3, 55.7% vs 60.7% ; Day 4, 46.9% vs
58.1%; Day 5, 46.4% vs 57.0%, all P < 0.05) and angiogenesis of MHCC97H,SMCC7721 cells induced by hypoxia. Dexmedetomidine

may exert these functions by activating a=2A adrenergic receptor, causing an decrease in HIF-1a and VEGF protein, while hypoxia

activated HIF-1a and VEGF protein to promote the growth and angiogenesis of cells. [ Conclusion] The findings provide evidence that

hypoxia could promote the proliferation and angiogenesis of MHCC97H and SMCC7721 cells, while dexmedetomidine might inhibit

these effects by down-regulating HIF-1a and VEGF protein expression through activating «=2A adrenergic receptor.

Key words: human hepatocellular carcinoma cell ; dexmedetomidine ; hypoxia; proliferation; angiogenesis

J5 & 1 B 40 M9 9% (hepatocellular carcinoma,
HCC) S W 11 2 de ey 1 P g 2 — 2 7 |
O =R DU AR DG HEZE T bR R A 5
AR — A% R TE S A R il 2 v i 302 41
SAILG o IR SR AR TR B T B 2 3 3 A T R AR
73T la(hoypoxia induced factor—1 a, HIF-1a)
A A2 Sk Je 200 O 1 1 B B BE ) LA R il 4 AR R RE
73, PN 52 W Jor e 0 R 2 I AE R, L T AR I AH
K2R DA R T A BRI T 2O g 28 2 T 1 52
M R A2 B G T BIFSE R LA B R 25 )
] BE R A G A Y B A Y HIF-Ta R 5
Z A A K J T (insulin—like growth factor, IGF) 3k
S b6 A M ) S B AR RE ) T A SR ATRE
(dexmedetomidine,, Dex) F&— &£ a2 B
FRRRZ RS 2, T DL AR B B PR
JE UL KB a2 B VR T TE I IR B iz W T
ICU 835 DL AR B i BUR s Ak
A W5 K BLAT e FE DK AT LA 2 L R 2 HT 4T1
149 70N B 017 4R S 9 A5 R %) 14 B e R e g, T EL 4
JL S B RAE S 73X — g3 AT R FE K E 1R T
I TP I PR P i A DL AR T o PRI AR BIF 9 ek
ST 98 200 i A A ot SRS B 53 A A 56 HE DK GE X Bk
S5 MR8 A B 2000 19 52 ) B HeA9) 26 AL
AR o

1 ##H5F%

1.1 HRERREEFREG

9 40 Bl bk MHCCO7H . SMCC7721, ¥k A
L R R B G RO AR ANRL . i R R R T
TE & A 10% 64 L34 (Gibeo) L 100 U/mL 75 75 % Al
100 mg/mL %5 2 1) DMEM (8% ) 15 57 & (Gibeo)
W IR AR E TR 85% . COMRF I h
5% 37 CHH 3% F7 46 i LA A5 IR . B

[J SUN Yat-sen Univ(Med Sci),2017,38(2):229-236]

R 95 By SR 46 F S 84.9% N», 5% €0,,9.1 % H, il
1% 0,
1.2 i #

A1 ZEFEBKSE (Cat. NO: S2090) , 1 [ Selleck 2y
Al ; @ k4 (Cat. NO: C8661) , ) F Sigma— Al-
drich 23 & 5 20 M 3% 78 — 35 P A% 3 50 & (Cell
Counting Kit-8,CCK-8, Cat. NO: CK04) 1l [ [Fl{~
b TR 5T 5 St N 2 e BE B a2A adrenergic
receptor (Cat. NO: NBP1-19562, PUAF B E 1
500) , W4 F Novus 23 7 5 /> BUHL 52 B HT 4K HIF- 1a
(Cat. NO: ab16066, HUIAFG BEWE 1:1 000) , 14
T Abcom 2\ H] ; 2 2 i B 471 /& VEGF (Cat. NO:
ab46154, FUEMBEEEE 1:1 000), W4T Abcom 23
) 3 St AP beta—tublin (Cat. NO: 5346, Hi{AH
BEVEE 1:1 000) 1 H Cell Signaling Technology 2
Al ; Matrigel Basement Membrane Matrix Growth Fac-
tor(Cat. NO: 356231), 14T Corning A H] .
1.3 Zh¥4big

il FH P 5 20 Sl 7 B SECIRAS T 1 I 40 e
B . 55 — PR Ak 27 3, B 100 pumol/L 4k BE
1) A A Ak 395 400 E 48 b, — S Ak (CoCl,)
B — PRI B )z T A M 5 3 Ak
DL Z2 A RSO B e 5 R B
%, BICK 98 20 B B TN & 1% 8 3% P G 57
BB FE 48 he  LIRAY PN 5 #E T r B EUIR
AT B A0 B R B B SR A B A s A
100 wmol/L A7 JEFERK A 135 37 . I FH X 2
S L A1 T A MR B S0 L R S BT LS N TR
B SEE6 DA K Western blot,
1.4 ¢ApEIEsESCIE

JH 200 i 338 A — 2 RS I 7R 4 CCK-8 4% L
B 7 ik AT A MG A S G . AR 0T IR IE S
A A Sl AR AR v 93 4 B 42 6 000 4T i /FL
1455 B 1) 5] b FP R AE 96 FLAR T, 43 IS FRAE 5



55234 WRUKAE , 45 . A5 52 FEIK R X ol S35 5 AT 988 20 0 0 20 0 I A5 2 B ) 5 ) 231

B A EFER E R SRR Ry
V5 I R M e A A v A SO A R
FEWK A 19 15 77 B3 SR A0 I3 2 48 h J5 B b
FETE 96 FLAR T, N A &5 2459 1 85 35 SE kA7
Ridfo LS d BUE — >0 ) R 454G I, A6 ) psf
BEfL M A CCK8 10 wL, fift FH i A5 A I 450 nm
WA W BE (Dasonn) o BB /D H A 3
Wo WEHH AT N % 2 Disow Y EZH A 1K
Dissonn I {EL X 100% 5 28 [11] 38 58 2 119 1L 488 0] oy 184
RO o HEFE AN <1009% W) Sy 30 5] 384 5 5 =z 22 )
S R R
1.5 BERERKER

21 Ah B K 432U 1.4 4 9 41 44 200 4~
2 R/ LY 5 BE AP B TE 6 LRI TS R . 14 d K
B R 3, A2 15 min J5, F FH 0.5% 45
b BT Y30 min. SRS 0 ALY T B
1.6 INETR L

Ik 2 ibidi I8 A8 MU R o AL, AL
A 10 pL Matrigel , 5 1L 8 A= B3 A 37 CH5
FRAAVEIE 30 mino 4 2 x 10%/4L%5 B HT9ea 240 Jfa b
FEFHE L AR R R 55255, W2 24 ho SR BT
FEPEAR] B W R R A R T 43T
1.7 Western Blot

i FH & A & F T I cocktail (Roche Boeh-
ringer Mannheim Diagnostics ) Y} RIPA %5 ¥ 42 H 2
M, 77 1 BSA & 1857 & (Thermo Scientific,
Rockford, IL, USA) #4740 AL e i . BLiil 10%
SDS-PAGE i , &% FLANA 25 wg & FRE S, B 3K S
% M % % % PVDF it (Millipore, Bedford, MA,
USA) b, 5% Bg 34 £ 11 1 ho PBST PR 31K,
4 °C HIFla i (1:1 000) . o2A $i & (1:500) .
VEGF $1#£& (1:1 000) % beta—tublin #7044 (1: 1 000)
EE A, iR TEE S P01 h, HECLiL
& )t i 5 (Pierce Biotechnology, Rockford, IL,
USA) 58850, I F 28 Image] S22 BT IR A
1.7 FitFEHiE

JF A S 56 K0 12 FH SPSS 16.0 21 (Chicago,
IL, USA) #EATGEIT 2250 0T o BT AT 558 LA e b
W RN . Phr BEAR Student’s ¢ K536 15K 4347 1L
WA SR N ER RHE T Z00
(ANOVA) HRA T AR R 25 5% . P <
0.05 2w AT L,

2 % X

2.1 AEFEKE X BEFE ST E AR IEEY
RZ 9 5 M)

P8 Ak 2 % Sl S 968 A0 R 47 Bt A A 7Y
Ao X IR, A7 SEFERRE 41100 pmol/L)
AR (100 wmol/L) , FIER A 2H (F7 SEFEIKE +
TAAREY) o AN HE B CCKS S I8 K f FH B R
2 ANOVA G 205 iE i R 563 R VB4 K
PIRCR 5 R 4 4125 A Geit=# L(P < 0.000 1),
- M o B S B 5 AL W) A 4l PR 2 ANOVA 42
T 7 BT 5 CCK8 S2 3 — B 45 9 (P <
0.000 1), BRXTHEZH Lt , — S Ak b 2H 41 A 3 7 B S
P ( A A 4 vs. R IR ZH CCKS8 52 36 4%
MHCCO7H F1 SMCC7721 B4F 3500 43 5 R - 55 3 K,
142.29%F1133.8 % ;55 4 K, 134.7 %1 131.0 %; 45 5
K ,133.5 %H1136.2 %, P <0.05), oA FEFT
Wk S DU R LA ) A0 R G A 45 SRR ST R R
Moo T AT H SR A A LR R,
A A 26 FE K + S Al AN A 0T DL
A 2% Bl 05 S 0 I S 200 B 2 B RN, 38 A
211 fity 338 % () 7 F (CCKS 52 56 45 3 . MHCCO7H Al
SMCC7721 Y& 58 % i 43 9 2R« 55 3 K, 55.7% vs
60.7% ; 55 4 K, 46.9% vs 58.1% ; 55 5 K, 46.4% vs
57.0%, 34 P < 0.05 ; V- 5 i 5L 40 25 5 : MHCCOTH
FSMCC7721¥) P <0.05; & 1),

T 0 B 5 1% S ST 98 A0 R 47 Bt A A 7Y
e, AT A X B, A7 SR FE K E 4 (100 wmol/
L) o S5 k3 Gt 2% 07k o A &R B, 18
A7 FEFEIRE W LA ] S5k S0 JE 2L %) 40 3 255
(P<0.05;%2),

22 HEREMEMREFSHEAMKMDEE
X BE 77 H9 22 i

H T BRSEAT SEFEIK E X R S e 40 B ik
I 45 A B RE T s e, FRATT T 5 43 i 3E a1 Ak
27 ) B 30 W 7 3k ST 3R 40 L AdR MHCCO7H
FISMCCT7721 1A Fh il S ALY AR Ji5 B A 1 FH A 58
FEWRAE S5 , B 4l fg P A AE matrigel 2 T PR T B0 52
By g k4 (100 wmol/L) 75 St 14 Bk 42040 it
TE AN A A /NG RE 7 HE X R 4 400 B s o k]
F EFEK E A (100 wmol/L) 5L BE A 40, W% A
T NERESSHE . TEMRE SRR IR A Al i, G



232 R (B 2R AR 384
800 9 <= 97H-Con 8007 7721-Con
=% 97H-Dex =& 7721-Dex 1)2)
J = 97H-Cocl 12) 1 == 7721-Cocl, 12
< 600 F= 97H-Dex+Cocl, = oy F= 7721-Dex+Cocl, 2
e 12) E 2
= 400 A Z 4001
= .S
= =
= = .
S 200 4 //=VI S 2001 :
0 ] L] 1 1 L] G L] L] L] ]
1 2 3 4 5 A 1 2 3 4 5 B
t/d t/d
15 1 15 7
1)
10 4 1) s 10 -
<5 - e Z 54 12) 1)2)
1)2)
0 - 0 -
o™ (2 0\1» N\ & (2 é"v \n
/\\2\/() (\‘A/Q Q& /()0 $><()0 "],\/ W/\/ \ /()0 X(-)Oc
o o § OF N N v o
f\‘e‘/ C " @\/0 D
9 r\’\

(A,C) MHCCI97H cell. (B, D) SMCC7721 cell. (A, B) Cells were exposed to culture medium alone (Con), Dex (100 pwmol/L.), CoCl,(100

}.Lmol/L) , or the combination of Dex and CoCL for 5 d. Treatment with Dex in the presence or absence of CoCl, resulted in significant reductions in

cell viability, whereas treatment with CoCl, increased cell proliferation significantly. (C, D) The colony formation assay was scored after 14 d. Statis-

tical analyses showing that treatment with Dex in the presence or absence of CoCl, inhibited cell growth. Statistical differences were determined using

a one—way ANOVA. These results are expressed as the mean + SD of three independent experiments. 1)P < 0.05 different with the corresponding con-

trol group;2)P < 0.05 different with the corresponding CoCl, group.
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Fig.1 Effect of dexmedetomidine (Dex) treatment in the presence or absence of CoCl; on cell growth of human
MHCCY97H and SMCC7721 cell lines
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(A, C) MHCC97H cell. (B, D) SMCC7721 cell. Cells were treated with the presence or absence of Dex (100 wmol/L) in hypoxia condition
(1% 02) for 48 h. (A, B) Treatment with Dex inhibited cell viability with a significant inhibition rate. (C, D) The colony formation assay was

scored after 14 d. Statistical analyses showing that treatment with Dex resulted in significant inhibition in cell proliferation. Data are expressed as the

mean + SD of three independent experiments. Statistical differences were determined using a Student ¢ test. 1) P < 0.05 between treatment group and

the corresponding control group.
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Fig.2 Effect of dexmedetomidine (Dex) treatment on cell growth of human MHCC97H and SMCC7721 cell lines under

hypoxia culture condition
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(A, C) MHCC97H cell. (B, D) SMCC7721 cell. Matrigel 3D culture was utilized as a well-established in vitro model for investigating VM

formation. (A, B) CoClI2 demonstrated the strongest ability to form VM compared to the other groups. Treatment with Dex in the presence or absence

of CoCl2 showing unable to form VM. (C, D) The Dex group showed more pipe-like structures than the control group when cells were exposed to

hypoxia. The arrowheads indicate vasculogenic—like networks (objective magnification, X 100).
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Fig.3 Effect of different treatments on vasculogenic mimicry (VM) formation in Matrigel of MHCC97H and SMCC7721

cell lines
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(A, C) MHCC97H cell. (B, D) SMCC7721 cell. (A, B) Cells were exposed to culture medium alone (Con), Dex (100 wmol/L) , CoCl,
(100 pwmol/L.) , or the combination of Dex and CoCl2 for 72 h. (C, D) Cells were treated with the presence or absence of Dex (100 wmol/L) in
hypoxia condition (1% 0O,) for 48 h. Expression levels of «2A , HIF-1a and VEGF were assayed by western blot analysis and quantified using the
Image] program. B—tublin was used as a loading control. The image is representative of three independent experiments yielding similar results. These
results are expressed as the mean + SD of three independent experiments. A one—way ANOVA was used to analyzed difference among 4 groups.
Student't test was used to compared difference between 2 groups. 1) P < 0.05 different with the corresponding control group; 2) P < 0.05 different
with the corresponding CoCl. group.
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Fig.4 Expression profile of HIF-1a protein in MHCC97H and SMCC7721 cell lines with different treatments
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