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Expression pattern of monocarboxylate transporter 1,4 in U251 glioma cells

during oxygen-glucose deprivation and their significance
Chen Yuqin,Hou Jiaojiao,Wei Xiaoyu,Yang Mei
(]nstitﬁte of Neuroscience ; Teachig and Research Section of Anatomy, College of Basic Medicine
Chongging Medical University)
[ Abstract Objective : To examine expression patterns of monocarboxylate transporter 1,4 and lactate transporting in U251 malignant
glioma cells with oxygen—glucose deprivation(OGD) so as to explore the possible the role of MCT 1,4 proliferating, aggressiveness in
human glioma cells. Methods ;U251 cells were randomly divided into two groups,namely, control group and OGD group. The cultures
were incubated for certain periods(1,3,6 hours) with éxygen—glucose deprivation. Cell survival rate was tested by MTT assay, cell
morphology was observed by HE staining. The lactic acid concentration was measured by lactate assay kit. The expression patterns of
MCT1,4 were detected by immunofluorescence and Western blot. Results . Compared with those of control group,cell viability de-
creased(the OD values of control group and OGD 1 hour,3 hours,6 hours were 0.584 + 0.031,0.537 + 0.046,0.441 + 0.079,
0.200 + 0.011 respectively) and lactate content increased in OGD group with oxygen—glucose deprivation time (the lactate content of
control,OGD 1 h,3 h,6 h were 0.150 +0.029,0.707 £ 0.022,1.167 = 0.024,1.325 + 0.023 respectively) ,and lactic acid content de—
creased by adding 4-CIN, the inhibitor of MCTs(the lactate content of Control, 150 wmol/L,425 pmol/L were 0.249 +0.012,0.222 +
0.016,0.167 £ 0.117). The MCT1,4 expression increased in the OGD group than in control group and continuously increased with the

extension of oxygen-glucose deprivation time. Conclusion : MCT1,4 increases and cell viability decreases in U251 glioma cells with
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4/ T8 DMEM (dulbecco modified eagle medium) 3537
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Trypsin/EDTA 1 5 35 E HyClone 22 &) ; 4 EBAM L th &
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2RI A MCT1 MCT4 J Bl Santa Cruz 23] ; B 5EH/N
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W EL R LSD—t 3, K 567K i @=0.05,

2.1 MTT #m) m R 3 s 4 &k A

MTT i 45 ZH 40 L AU BEAE TG RE ) . 45 3R W | 4 HL S
EHIZE AL HE S X IEZH . OGD 1 h 41 .0GD 3 h 41.0GD 6 h 4
B A B4 514 0.584 +0.031,0.537 +0.046.0.441 +0.079,
0.200 + 0.011,4 41 Hbi& 22 Wi 45 3k « F=37.370, P=0.000 ;
% OGD 1 h #H4h, A4 St AR L R E R A ST F R
X (OGD 1.,3.6 h 5% LA g, FLXFRE S5 SR 43 51°R 1p=
8.752, P=0.264 ;1,=6.170 , P=0.005 ; 1,=5.386 , P=0.000) , #& /R 7
SRR BRI, AR A A TR AR A U, TTBE R R
W 25t ] E G, A4 AL 2 (R bR, 2 S A gLt
(OGD 3 h 415 OGD 1 h 4 He#% ,1,=3.467 ,P=0.043;0GD
6 h 21 50GD 3 h 4 %, 1,=2.508,, P=0.000) (& 1),
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g z
b
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L} i J Al A
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55 3 B ZH b &% ,a: P<0.01 ;b P=0.000;
WL ] F 4R , ¢ : P<0.05 3d : P=0.000

1 MTT bRz R A SHREHR U251 HREMNTEE
RiEtER
Fig.1 Survival and proliferation of U251 cells in the control and
OGD group detected by MTT colorimetric method

2.2 HE #é&#nmies s T
HE Yo 05 WA 45 4L AL S LS I BOE . 76 SURERIRE
P, A B K, AR R A SRR N i B S A i

S AN R] 0 A P 2~ B | B W BE A P s > A M
e MR R (K 2),

. “‘t. -

A. XTHRZH B.OGD 1 h#4

D.OGD6 h#
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2 U251 B R ER sk E AT iE = HE RBER(20x )
Fig.2 HE staining for U251 cells at different oxygen—glucose
deprivation time point( 20 x )
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0OGD 3 h 41 .0GD 6 h £H ZLR V& B {E 43 5] & 0.150 +0.029,
0.707 + 0.022 .1.167 + 0.024 .1.325 + 0.023,, 4 41 LbH#T7 247
Brgt ok . F=2 278.071,P=0.000;0GD 1.3.6 h £ 5% 40 Lt
B HX I 45 R4y BN 1,=114.652 , P=0.000 ; £,=87.359 , P=
0.000;2,=118.952, P=0.000; 7145 41 FLAR 45 9 4 . OGD 3 h
205 OGD 1 h 4 4% ,1,=63.471,P=0.000;0GD 6 h 415 0GD
3 h ZH A, 1,=78.650, P=0.000( [ 3 A) R FH MCTs #ill3] 4-
CIN AbFEU251 4HMJ5 , 4550 o 5% HRALAR L , 4H i 15 7%
Wi LR 2 BRI (W R4 L 150 wmol/L ZH (425 wmol/L ZH i
7L R o BE 1 43 B A 0.249 £0.012,0.222 +0.016,0.167
0.117),3 #4077 &0 Fr4s B 4 F=36.358,P=0.000, 150 wmol/L
4] 425 pmol /L 41 5 Xf B He A, HXH L ¢, P AH 53 50 K
7.830,0.000;11.681,0.000, 24945 £ L5 14 45 3R Oy 425
wmol/L 2155 150 wmol/L 41 He4% ,1,=8.746, P=0.000( ¥ 3B) .,
2.4 MCTI #= MCT4 #4 48 16, %.9% 3¢ .

FaREWECEE I R , A 4R 4 MCT1 Fl MCT4 19 3%
ik, EULSE RO AR 4 4L AR 2T G RN MCT1(F=
46.256,, P=0.000) F1 MCT4( F=247.400, P=0.000) k1454 , i
LG B il Bl 48U R G FE 4G, MCTL Al MCT4 Rk i — 25 4
o, Hs B HA G223 L (0GD 3 h 4155 OGD 1 h 41 fYMCT1
A B H# ,1,=214.580,P=0.000;0GD 6 h 415 OGD 3 h 41}
MCT1 A {8 H#8,6,=118.75,P=0001;0GD 3 h 415 OGD 1 h 41
IIMCT4 A {1682 ,1,=97.236,P=0.038;0GD 6 h 15 OGD 3 h
ZH 1% MCT4 A {5 %2, 1,=65.721,P=0.000) (& 4, & 5. % 1),
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Fig.3 Concentration of LD in different treatment groups
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Fig.4 Expression of MCT1 in control and OGD groups (800 x )

Hoechst T MERGE
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Fig.5 Expression of MCT4 in control and OGD groups (800 x )

£1 U251 JHRAFFAERIZFE MCT1 #1 MCT4 FHRZEE
Tab.1 Mean density of MCT1 and MCT4 positive cells in control
and OGD groups

MCT1 MCT4

4151 %
1 399.330 + 170.849

75(']"‘!(‘\?[[ 73 1 525.600 +300.604
2 620.330 + 446.108* 1 851.330 + 153.575*
2 159.670 + 116.543™

OGD 1 h#{{ 3
OGD3h 4l 3
0OGD 6 h 4 3

3 708.330 + 57.696™
5651.330 £ 451.000* 4 499.670 + 162.863*

Pl 46256 247.400

Pl 0.000 0.000

T ca, SXHIEAIHI L , P<0.05; b S0 R 4505 1] 5 =22 |] ERASE , P<0.05

2.5 MCTI #= MCT4 84 % 9% ¥ itk

G g 25 AL R | £ 4L h 4] WL MCT1 il MCT4 f93R
ik, 4 AT 2250 BT a5 R MCT1(F=223.522, P=0.000) Fil
MCT4(F=1.984,P=0.000) ik 14 58 , 1717 EL G2 5 (L SR AT [H]
[IZEL: ,MCT1 Fll MCT4 ikt —3em  Hos i HA St #
B X (MCT1:0GD 3 h 415 OGD 1 h 4 b #¢,1,=56.231, P=
0.003;0GD 6 h 415 OGD 3 h 4 Hb %% ,1,=68.745,P=0.001;
MCT4:0GD 3 h 415 OGD 1 h 4 [t %8 ,1,=17.857,P=0.004;
0OGD 6 h 415 0GD 3 h 41 b4 ,1,=11.117,P=0.000) (& 6,
%2)
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BE6 U251 RAFMERE R MCT1.MCT4 BB ERIX
Fig.6 Expression of MCT1 and MCT4 protein in control and OGD groups

£2 U251 HRAMEMRZE MCT1 71 MCT4 BE AT
Tab.2 Comparative analysis of MCT1 and MCT4 protein level in
control and OGD groups

A - B - MCT1 MCT4

popiti:l 3 0.523 + 0.061 " 0.339£0.010
OGD1h 4 3 1.716 £ 0.126% 0.457 + 0.010®
OGD3h#H 3 2.050 + 0.059* 0.576 + 0.039%
OGD 6h 21 3 2417 £0.114% 0.789 + 0.000*
Fif 223.522 1948
P 0.000 0.000

i ra, 53T AL, P<0.05 ;b EMERIZFHHAE S22 6 i, P<0.05
3 3 it
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HIE IR LI o 324 R 1k, HER B 14 FIMCT IR
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B SR B e 1 ~ T4 ) v 41 ek e SRR E I
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RE FRE#E, A, R MCTs #%15] 4-CIN 40
I U251 diff)E , FLER 5 B B B R AIK , #2878 MCT 4
ST U251 4IRS, 1B, ARBFSTA R TR
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