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Effects of Dextromethorax on Glioma Cell Activity under Hypoxia

CHEN Dong, ZENG Zhaoyang*
(Department of Anesthesiology, Chonggang General Hospital, Chongqing 400080, China)

Abstract The aim of the study was to investigate the effects of dexmedetomidine on proliferation, apoptosis,
migration and invasion of U87 glioma cell under hypoxic and normoxic conditions. Cobalt chloride (CoCl,, 400 pmol/L)
was used to simulate hypoxia conditions. The study observed the proliferating effect of dexmedetomidine at different
concentrations (0, 5, 10, 20, 40, 80 pmol/L) during different time (24, 48,72 h) on U87 glioma cells under normoxia
and hypoxia by CCK-8, and flow cytometry was used to detect cell apoptosis and cell cycle changes. Migration and
invasion abilities were detected by Transwell. Western blot was used to detect the changes of each proteins. Results
showed that hypoxia treatment inhibited the proliferative and anti-apoptotic effects of dexmedetomidine on U87, but
promoted the migration and invasion of dexmedetomidine on U87. After hypoxia treatment, the phosphorylation level
of AKT was decreased. The phosphorylation level of ERK1/2 was increased, and the cyclins and apoptotic proteins
were also partially changed. In addition, dexmedetomidine promoted the expression of MMP7 and MMP9 under hy-
poxia. In conclusion, hypoxia inhibits the pro-proliferation and anti-apoptotic effects of dexmedetomidine on glioma
cells, but assists dexmedetomidine in promoting cell migration and invasion.

Keywords hypoxia; dexmedetomidine; glioma; cell proliferation; cell apoptosis; cell migration
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BRI

— RIVREIR, PRAEIRIT T SR TR VIR FHTBULT
B 9B A o 2H 23 AR 2R I AR A, DA o H AR 1)
AR T, X NT ARG R TN R PR 228
PEAE A R e AR SR A R T AR ) i 25 5 16
Wikt, HRFE . RS2 R Y, K2
VIR BRI 1) 250 T ARG A rp B R S X g 110
EVPEEREAT A HAA B . AR,
ith o 2 52 — M AERT SR EUR 2597, RERIEIL CX434)
S 44 B 7] (1) 28 B 10 TR, 99 55 I 5 B 2 PR JRE X £
I7 25 S I (O RBURR Y M I, At g — U AT
K, WA FIZ RS DR R T 2254 58 15
] 12 o B R (1) 3G FE A B, DRI, 0 R
i 225 it e Ik A [R] AL, 3 T 5 00 A [R] £ A6 4 2 2
SR A28 e i (1) I A

Fi FEFEIK FE (dexmedetomidine, 4535, Dex), —
PN 02§ F IR 524K (a2-adrenoreceptor, 02-AR)
WAL, CAapBoRB 2 N T FREE . 81U
PUEE SR AT IR AP 255 T T . A RANAA 5H
b BRI 245 5 IR BRI )V FH 300 EL AT i 1) i 43 0 £
FHER TS ORGP ] 32 SR AR a2- AR
BEL W7 1% 52 A B 0 4 VTR 26 R 5 EH . 02-ARSZ
— R Gl GEEEMBIZA, B [EAC4E N Cyclic
AMP(cAMP)I7KF. 47 EF a2-ARE A &R,
Bom sz, T KRERE ST, W xR T
kB(nuclear transcription factor-kB, NF-kB) 7 1%, I
b G S NI ALR . BF LRI, A7 STk TR
SOV B0 e ) 2, ARk g it e R 485 iz e £ P
VNSRS (AL P ARSI SR B, A5 3]
LA a2-AR/ERKA5 5 (231 iR 41 L U874 U251
IG5 TR, A, SRR E A IS
T R T 200 PR TR 8 A s 3 T AR AR A %o U )
Bk WEFURE, A E TR 4H B AN 32 I 1)
I, ARIRPE (47 3 (10~40 pwmol/L)GE 5 7 NS b 3
RTER TR AN USTRI U251 35 . iR AR 2%
BT AH A5 IR IR F] 50 pmol/LI , iZfe k4
Wi AR BhIED G USTAI U251 I3 AE . iR AR
Z%. WEIHE RIN, 75 LL0~40 pmol/LIR FEA71ERT, PI3K/
AKTIE R R IK T o AR EE A SR AL,
ERK 12 B BRA KV 2 THE I, H 2 200 Rk ik
F50 pmol/Li , AR AKF HHIL T REN ., 515
R, R LA, G0 705 W8 2 6
A 75 T KT al (hypoxia-inducible factor al, HIF-a.1)F/l

I N A K K F (vascular endothelial growth
factor, VEGF)[1) 751, {H2BEE 4 LM E IR LA &
J&, IR E R RIA K TR B2 TR B 52 I
Jo I8 A A P AT ) — SR AR

T s AR B BAT G A, v B A R 1)
IR R P AR AR A EE A . R AR AE D R 4 A AL
) — MR B SR AT, LE MR B R AR R R KA AR
AT ARSI, Rk Nk RS, a8 AR
Z W TR I A 20 T IR SR AE & Bl 2k A R A
H, RE B4 AW TR I HIF-al MR if VEGF & H
FEASRIVR JE A5 SR A0 PR 5 10 3 1 KA AR T, (A Bk
SR AN SR AR I 1 AR AR I FH 1A 58 06F 1 5 g 1 4 P A5
A, AT B AR RAERANFM T, HE
XIS G T TS AT A AR 28 () 5 A Hx
(GRER L= AR P b I S o N < R 8

1 MRERE
1.1 EE#HH

Cyclin D1. Cyclin Al. CDK2¥JJ H £ E Ge-
neTex/A#); Cyclin D1, p-AKT. AKT. cleaved-Cas-
pase3. Bax. BelJJl H 3 ECSTA F]; fa4- g H
% [E GIBCO/A#]; HIF-1o. VEGF-A. MMP7¥JIH
2 [E ProteintechA &]; ERK1/2. p-ERK1/2. MMPIJI4
H 3% [E Bimake A 7] ; CCK-8I4 F 3% [E Biosharp /A ] ;
B-actin)& H H [E Servibio A 7]
1.2 75
1.2.1 @mfedddc  USTIE [ A [ERL = e g i 241
Feo dRAE IR TGO S 10%0624 195 ) DEME
REgrFLERE | HE T 37 °C. 5% COLIEF-MH R RS 7%
400 pmol/LI¥ICoCL¥NIN 22 35 725 Hh 75 S A BIS 1 B4
R A K 2 80% 35 FE I LAL:3 ELBIAEAR .
1.2.2 CCK-8Rzmpe® 7/  FGUSTHIMIE AL, 41
Havt3, B3 0004 /ALAEF T 96 LR, B ZHA N
400 pmol/L[#) CoCl,, ¥ BAEFEZ N0, 5. 10,
20. 40. 80 umol/L, MEFEIA R AN 100 uL/fL. T
24, 48, 72 hifyif [a] S BEFL A 10 pLi CCK-8i
7, 37 °CH?E 2 hi F bR TE 450 nmAbil 2 W
FEDME . VA G ARG FREFE T aH, UG
FHARTHRA, A S =CLae A DIE— B ADE)/
(O R DIE—7 T 4LDME)
123 ‘afR B dm FH50 umol/L 4 SE7E 5 4A,
B CoCLI% F BB & 1F T AL I A 48 h, TH 140,
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B FHPBSYEVA 27K, 100 uL PBS E £:4H iy, 25421
N300 uLI e /K 2B [ 52, 4 °CRRAT I 3 JE it 2Nk
o PAPBSE N2 (A4, PLHLCoCl Xt B4, DL
FALHE RN IR A2, 453 FICoCLFL AL B Ay S 24 o
124 @iz F50 pmol/LIAT EIRELE
A B A SR N A EEAN 48 h, BREEE (LA, B
O JEPBS H B A 4H M T 250, FEHIPBSH &5 B %
A, PLECOCIL NN FRZH 1, LR AT 35 M2 N ) R
H2, UPBSTE AT HA.
1.2.5 Western blot RFASFR I (140 i F BERE TH AL, 25
O JE 37 3, ¥ RIPAZMFER . PMSFRIPLIE R /K iR
$100: 111 Ee A i B #2240, 7E0K 1 2#20 min.
TR AN 2L, B AR 0L BA13 300 r/min
250030 min, B_EiE, BCARRE 545 5 (1R IE
TN VARTR B A EFEZE PR (5%), TRAIFFAE 100 °C
& B EARME S min, 77T —20 °CUkH. 18 H HTH Bt
PR AR B Tk BRI, RN E 4 L SDS
JB2, %30 png/fL EFE, FZE80 V, /3B 100 V. ]
Bk 4y T8 ke, 250 mA%: ZEPVDEE |, 5%
RE2E 9337 °CHEF 12 h, #%1:1 000/ ELGIEC B —t, K
R 4 oCIb . FRTCELH 2671, YRk e i
AR 9T, I E 30 min, ¥k, ECLIK R K.
1.2.6 Transwellfafiei£A4%me  BUSTIHAL, 4UfwTt
5 K 4 i F DEMEJE it 55 77 ST 1 1034 /mL, 714
AN/NE FEINA 200 pLAHHEER (23101 ). 2= A4
IINEEE PBS, XTREZH 1IN CoCLi% SAR , X R4
2HIANA 3£ 50 pmol/L, 52 LA 50 pmol/LI A7 36 A
CoClLALARFE , HREFRMIR A1 5 LL600 pL/ALINN/NE
NE. ITBEEN24 h, B /NE, HPBSTRG/NE,
FAMRES 5 2 =4, 4% 2% 3¢ F S = 3618 32 30 min,
PRk FH 4 i R Y = R 44 430 min, PBSYE#E H
T BAEETEERME TR, BN NE
BEALIATE3 A FLET o
1.2.7 Transwellmfefz 2wz KA bit3L,
FH BE 7 1% 77 3 B B 2 x 105N /mL, FK 3 J5 i A
fibRFFRIE DA LALLEIR A e 8l T/hE 1%, 37°C 1 h
SRR B . RSN E B EIIN200 L4 A
B Ex101) . SHAMANGEEPBS, MHZATMA
CoClLi75 F o4, X REZH2 NN A47 9250 pmol/L, SE562H
PL50 pmol/LI A7 SE FICoCLILALFE, ¥ Bs 2 IR 21 5
PL600 pL/FLINAN/NE N = . LR A48 h, 2R )5
HUH /e, FIPBSYEG:, HFRASE L B4, 4%%

% HE [ 7€ 30 min, Vel 5 & el =R G
30 min, PBSYEF 5 H AR T4, K/ hE B T IR E Bl
BN, BN E LR BT
1.3 ZiitZ o

F Image JXI Western blot 2% iy #E 4T 2K & 4 #T
FEXF Transwell 25 AT A i 114 . 14 H GraphPad
Prism 64T G it 53 M. 2H 1R 22 53 43 ik FH ef 3
AT M 3BT R Dlxks KRR .

2 &
2.1 AEZEFNESMETEKES IR HUSTRYIEE,
BRE IR ER Sy BRET T IZ1ER

CCK-84EFL R, 7£0. 54 104 20, 40, 80 pmol/LI¥]
FFRAEFET, R 71 R e g . FIREE Sk
RAFEFE, FATIEATE S0 pmol/L7E A7 AE FH
5 ORI e BE B e 0 R BRAIR . RIS 2 £E80 pmol/L
MASEERTN, g5 71598 Bt {H2 CoCl,
5 T S P SIS 6 4 A B 0 AR T B A S0 HEZH Y
LR 4] (P<0.05). AHXTT- PBSAER 12X F1 4,
S H 2H 40 I () G RS A W R BT (P>0.05),
AR PIBK/AKTIE B HEAT 750k, &5 R &I, X G
A P A AT RES HE i AK THIBE R 1L 7K T (P<0.05),
{HRAEBR AR T 104G SR AL 5 AK TR IR AL 7K1
B#A%(P<0.05). AHXTELPBSZE (4, B S hab 3 5
AKT B FR A 7K T 2 BRI Y (P<0.05) . IX T0BH B
RTEH AT, A AL 10T PI3K/AK Tl #% (1)
A AR Tt 1 I 6 200 P ) 3, {H 2 sk SR SR A B A AE B
53 BELIT 1 PI3K/AK T I 1) 355 A4 AT BT 1 45 55 1)
eI FEAE (BT
2.2 AFRFERREBMAMUSTHSHH NG, B, &t
SRR E5ZIER

TATIEIAE B A AMBEERAT T, % REN
50 umol/L)AbFE48 hi¥TUS74H Ak 4741 i Ji #4047, 45
SR, A A TS e o e 4 M v 7 SR, BHL -2
JL S HAEE NG, 1, $0ii1) 241 P 5 B4 & 3 (P<<0.05) o
A SEARHE 58 40 A i S HTE N G, i k4 it
HIEFR (P<0.05). SREE KT T B4 £ A EE AL
il ML A SHAREN G, M40 i i G TN S
(P<0.05). AT LI R AE 240 Mo 8 # a 1 K-F
(AZ AL, FRATDRE 40 B HIAH OC i AT IR R A
iE, &R EI/R, Cyclin A1 CDK27E A4 £ AL 5 b
T, fESRE KA N A SRR 5 T R (P<0.05). 1E
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zf‘z(C 2l o ex 2l o
[\ [\
SIS N S F L

p-AKT ” P-AKT S - 50-62 kDa

AKT
Actin
24 h
(D) '
k% 1 % %
2.0 s 1.5 [ | 1.5 ’ ok |
51.0 —_ 5 5
205 ERE
= 0.5 s =
o) o) o)
& 2 ) &
o & W A S & S A ™ & O
NENCUE &S S NSRS
X s ‘g< X s g(
0% N XQ@ 000 N XQ@ 0% N ,\XQG
& 5 Ny

A+ B: CCK-8FM 78 7EAS [F] A #RER B FAS [R] Ab BRI K, A7 278 5 R AU S A R AR EEUS 741 AR 4 ¥ 15 L, C D: Western blotf /R 7E24 48, 72 h,
AKTHIBETR A K- HBE 3 CoC L S B 4 3] . n=3, *P<0.05, **P<0.01, ***P<0.005,

A,B: CCK-8 was used to determine the proliferation of U87 cells promoted by Dex under the conditions of normoxia and hypoxia at different treatment

concentrations and for different treatment duration; C,D: Western blot showed phosphorylation of AKT was partially inhibited by CoCl-induced
hypoxia at 24, 48 and 72 h. n=3, ¥*P<0.05, **P<0.01, ***P<0.005.

Bl BEMBREENGTHERFUSTIEERE R IURAKTHER LK P TN
Fig.1 Dex promoted U87 proliferation and AKT phosphorylation under both hypoxic and hypoxic conditions

A F AT KA FE S Cyclin DIMICyclin E1f) 2.3 A EINHIE FRIEMRUSTRVAT, RRELIE
FILIKF T FE(P<0.05). FAEWPBSIE AT AHA BB PREHZIER

(K2). FAVHAE BT ERAE T, 2250 pmol/Lifk B
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(A)
S S 7
o_: 4 .E
& &7
s S 3 @B US7+PBS
— N - N o
2 _7 21 @0 U87+CoCl,
24 2
§ 2 §~ ] @ U87+Dex
“ g3 GEE U87+Dex+CoCl,
%—: 2 *3k
] ; 100+ e
o — N O o
0 40 60 80 100 120 140 0 20 40 60 80 100 120 140
U87+PBS U87+C0Cl2 ©
o _ o SN
vy v 1 v
o 7 < 7
E= = =
o 3 =3 k=]
4 N 2
e 3 = o =
257 £ 83 S
ER= 5 g7
Z =7 Z ~ 7
27 g3
= =
o LN AN o
0 40 60 80 100 120 140 0 20 40 60 80 100 120 140
U87+Dex U87+Dex+CoCl,
*
(B) —
£ £ )
4 S1.5 % g 1.
Q° & ok &
O Ry 2 20.8
= 2 Z1.0 =
f\;& «XQO «XQ@ «XOO z e 806 T
S o & S E 3
0 \3 0 Q §0‘5 2 0.
o =]
e . B 202
Cyclin A1 | [ . == 0w i, L,
= =] A &F & = \n & &
™M & Q> O
— RN ARSI &GP
Cyclin E1 - 50 kDa oY S NS &
& &
Cyclin D1 E 35 kDa g ol *
Y g15 | (T — £15 x|
& = g
CDK2 | w— ”” 30 kDa 31.0 29
. ) T b
Actin | sm— - o o | /> Dy g 0.5 205
£ E
z 0 2
=) o S o 5 S i &
= @) & N
%“XQ /\XC'° CQXQ c}§ '\X& XQDC ’ %\XQQ \)é&
v S O
&
N )

Ar FEHERIRAEM T, 50 pmol/Lil R AT S A ERAN 148 b5 743 2RI 40 A AT R B: 5 H SRR SR AE T, 50 wmol/Lif FEE )4 5 Ak B i
48 hJ, Cyclin Al. Cyclin E1. Cyclin DIRICDK2fIEE F/K T84k . PBSAZE (A4, n=3, *P<0.05, *¥P<0.01, ***P<0.003, ****P<0.001.

A: cell cycle images obtained by Dex-treated cells at 50 umol/L for 48 h under normal and hypoxia conditions; B: protein levels of Cyclin A1, Cyclin
El, Cyclin D1 and CDK2 were changed 48 h after treatment with Dex at 50 pmol/L under normal and hypoxia conditions. PBS was the blank group,
n=3, *P<0.05, **P<0.01, ***P<0.005, ****P<0.001.

B2 BEMSHE G TEENUSTENKE UL EAHEANTK

Fig.2 Changes of U87 cycle and cyclin induced by Dex under normal and hypoxia conditions

4 2 A0 F48 WG FIANIHEAT IR I T2 04, PBSHE A BRECKRAET, A 56 B I8 T4 FH Ik 55 (P<0.05).
NEHEH. G R TR, N AL FEUST I T PATRE I JE T4 9% & FIBax.  Bcelflcleaved-Caspase3
(P<0.05), 50 umol/LA7 SEAMH|USTHIIH T-(P<0.05), {H R LN, 4R BoR, B AL B 5 Bax M cleaved-
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<] <] <. <]
v 29 “ =273 v 23 vy 23
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O 1 O] O O]
=% ] A~ ] o ~ ]
= = = =,
= =t =t =t
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10°

107

105 107 105 107

1.5-
@B U87+PBS
-8 mm U87+CoCl,
i 1.04 BB U87+Dex
° U87+CoCl,+Dex
-8
= 0.5
2
=
04
IO
0&0
&
N

A AR A0 ponol/LIR 175 56 46 AN ERA AT T o0t i LI T2 (K520 B: Western blothi: il 7 58 78 ARG SF A 1AL 315 8 T AR ¢
EHMFIEE . n=3, *P<0.05, **P<0.01, ***P<0.005, PBS{F N H4.
A: flow cytometry was used to detect the effect of Dex at concentration of 50 pmol/L on apoptosis under normal and hypoxia conditions; B: West-

ern blot was used to detect the expression of apoptosis-related proteins of Dex under both normal and hypoxia conditions. n=3, *P<0.05, **P<0.01,

*#%P<(0.005. PBS was used as the blank group.

B3 HEEMBEXHTAENUSTAMATENTHNURATHXEANXE
Fig.3 Changes of apoptosis rate and apoptosis related proteins of U87 cells induced by Dex under

normal and hypoxia conditions

Caspase3 R IE T H, BelRIEE(K (P<0.05), 413k 4t
HJ5 Baxfll cleaved-Caspase3 & ik £ 1%, BelKiA T+ =
(P<0.05). AHELATSEACTRA, , A5 EAEBRE S T AT i
Bax#flcleaved-Caspase3721A 1, Bel#iA K (P<0.05).
PBSTE A 4. IR Ul IR SR A FAFAE B 20 BT 1
A TN R TR AU 7 LA T F (E13).
24 AERRHRFIEMRUSTIIR, RELER
#TIZ1EA

Transwell SE 56 18 138 AT B 22 /N %= R ZFE8
et g2 2, v] DL ILET Y 4R AR ) 2k A
MU RE TR FRANEE R oR, IR 4HpUsT{E
595 LAS0 umol/Lifk FEALFE24 him, iR it 71 EFHP<0.05),
{HRAEGRAESRAT T, FIGHMIETE S RA— B2, fEB
AR AT RS RE g AR E(P<0.05). FIERIf
e 340 BT A% 32 B2 I ERK /28 4% (1) B PR A4 S
TR, FRATTOH ERI R RN A SR AL TR o 8 4
24 b 40 UERK1 28 KFHIASAGBEAT T A6l . &5
ORI, AEAHEL TR EORM T, SRR T G SeAb

JEERK1/2B5ER A0 7K ¥4 w5 56 I 55 (P<0.05).  [RIAEIH,
PA TEHPBSIE 2 4 (El4).
2.5 AERHUSTRE, REALEMNEIZIER
TEARZERE 17T, FATATR 45 RERS e
FEAR B A AL S P R A SR P A a3t 1 I 9T 4
Ji1 USTAZZ2RE SR TH (P<0.05). 4755 (50 pumol/L) &b B
U874} 48 hj , USTAMI 1AL F% BE /182 T+ (P<0.05),
AR A 36 1 SR A B — D SR T A R B RE D
(P<0.05), Jf HIRATM S 212 28 M0 X B & @ 2
£ F1 ¥ 7(metallomatrix protease 7, MMP7) 14 )& 2%
J0i 2K 11 1 9(metallomatrix protease 9, MMP9) 15 1&
THRI(P<0.05), BtAbh, TATHF KW, ££50 pmol/LFH)
A R E AL AR R AN A 48 b, SRR SEAE Rk
RIS, BREH S E A HIF-1a. VEGF# ikt &
LT (P<0.05)(&5).

3 1ig
i 5 988 LA FG % 98 11 12 2 1k R e 1 K SR Ay
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(A) US7+PBS U87+CoCl,

53

U87+CoCl,+Dex

s
o) 0
o
2

pERKI/2 | 4 - ...

ERKI? | ——— 202

AC‘in _ 42 kDa

The ratio of p-ERK1/2 to ERK1/2

A B: Transwel Vi 52 % EAEE &M T, 435(50 pmol/L)AFELH 124 b5 4T R 5L, n=3; C: Wetern blothé ] %412 /8] ERK 1/2F1p-ERK 1/2

HIASAE IS, #P<0.05, ***P<0.005, ****P<0.001 .

A,B: transwell assay cell migration at 50 pmol/L of Dex under normoxic and anoxic conditions for 24 h, n=3; C: Wetern blot was used to detect the
changes of ERK1/2 and p-ERK1/2 in each group. *P<0.05, ***P<0.005, ****P<(0.001.

El4 BEMREFM TAEIUSTHMTIREE NN T LURERKI2ZEREL

Fig.4 Changes of U87 cell migration ability and ERK1/2 protein induced by Dex under normoxic and anoxic conditions

MRAPZE R GU I — e, H AT R I AR BR
HRE TR R AR U AR AR . fE TR RE
R BEER BURA T RGOSR, SORE RN
2068 JH TR A0 B AR AR A RO o A SR A B PRI
A FH AR fi 4 P 1Y B 7 4 PR, 8 2 IS J2 i 8
RISMRFF AR RE b ERIE LA A D, A3k
AR R A G S IER AR AR, A SR 5
Te 240 ML FF) A ) = S P R DT B (1 U A2 75 S A
IR

J SR B A R R, TR R P T A
JRANBEIRIE, A4S 56 A BT kg A7 AE Bl AEULE, BT
2 J R8s B A PHUAREAIE B, Sk SR AN T ERR . SR
B ZHTIIRT TCIER, A SRR X TR RS RA

TRAPE I, (R IX MR E IR mT AR A T e it
JEANA, (R AT R . X — WA Rk A 3%
TERFI RS2 2 T — e BRE . FRATTHIHE FKG S
XA Z AT 0 B A7 5 4 3 e 57 90 4 PR B AR o,
PR T IR A M R USTHEAT IR R . IRATTHIWT 5t 45
FEIR, TEBRERAE T, A7 35500 15 i I8 440 1 1 1 i
VEF 2 2 B 2 ), A TR A4 2 A ER 4, USTIH
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A,B: transwell assay results of cell invasion under normal and hypoxic conditions with 50 pmol/L Dexmedetomidine for 48 h, n=5; C: Westren blot
analysis of the expression changes of HIF-1, VEGF, MMP7 and MMP9 after treatment with dextromet (50 pmol/L) for 48 h, n=3. *P<0.05, **P<0.01,

*EP<0.005, ****P<0.001.
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Fig. 5 Changes of invasion ability and protein changes of U87 cells induced by Dex under normoxic and anoxic conditions
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