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[Abstract] Objective:To investigate the protein and mRNA expression of monocarboxylate transporters 1 (MCT1),CD147 and
CD44 in non-small cell lung cancer(NSCLC) ,and significance of their clinical pathology. Methods: Fifty-six specimens of the NSCLC
and peritumoral tissues and twenty-one control specimens of pulmonary benign diseases were studied. The mRNA and protein
expressions of MCT1,CD147 and CD44 in specimens were analyzed by real-time quantitative reverse transcriptase polymerase chain
reaction (real-time quantitative RT-PCR) and immunohistochemistry. Results; (DThe positive expression rates of MCT1,CD147 and
CD44 were significantly higher in NSCLC tissues than those in the peritumoral and control tissues (P < 0.05); @ The MCTI
expression in the cell membrane was correlated with both CD147 and CD44 expressions (P < 0.05); ) The expressions of MCTI,
CD147 and CD44 in NSCLC were not correlated with age,gender,lesion dimension and TNM stage , but significantly correlated with
histological types of tumor and lymph node metastasis (P < 0.05). And the mRNA and protein expressions of MCT1 and CD44 in
NSCLC was correlated significantly with tumor differentiation degree (P < 0.05). Conclusion: MCT1,CD147 and CD44 may
participate in the occurrence and development of NSCLC,and may be act as the diagnose and prognosis index of NSCLC.
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Figure 1 The expressions of MCT1,CD147 and CD44 in NSCLC and peritumoral tissues(THC, x 400)
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Figure 2 Agarose gel eletrophoretogram of the total RNA in
NSCLC and peritumoral tissues
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Table 1 Relationship between expressions of MCT1,CD147 and CD44 and clinical pathology characteristics in NSCLC

tissues (n)
6 B S8 MCT1 (4R MCT1 (40f3% )
FEPE  BAYE X MH PAH FEPE B X MH P{H
4 fitifea 2 2 50 27 23 8.001 0.005 28 22 0.008 0.929
RPERAEMZHZ. 21 3 18 12 9
HBAL fii Ll 50 27 23 31.002 0.000 28 22 32.831 0.000
Jt o2l 2R 50 1 49 1 49
el L 35 17 18 1.267 0.260 17 18 1.384 0.239
5’8 15 4 11 10 5
(L) < 60 29 11 18 0.469 0.493 16 13 0.038 0.845
=60 21 10 11 11 10
MR R s f 30 17 13 5.203 0.023 14 16 1.624 0.203
g 20 4 16 13 7
M E % (em) <3 22 10 12 1.182 0.554 11 11 0.170 0.918
3~5 16 5 11 9 7
>5 12 6 6 6 6
L ZUSHY g yes 16 13 3 16.283 0.000 9 7 3.997 0.046
i 31 5 26 18 13
AR H % 27 15 12 5.490 0.019 18 9 0.467 0.495
= 15 2 13 9 7
WS el 25 15 10 5.170 0.023 15 10 5170  0.023
g 16 3 13 3 13
TNM 4331 I 23 11 12 0.898 0.638 13 10 0.523 0.770
I 10 3 7 6
m+V 17 7 10 8 9
CD147 CDh44
it e BE ¢l Pl Wl B xf P
{4 JiifigZH 2t 39 11 15.567 0.000 40 10 27.554 0.000
R PR AR fili 2 21 6 15 2 19
TR it 4 4 39 11 60.934 0.000 40 10 59.694 0.000
Jet 5 2H 21 0 50 1 49
el E: 28 7 0.022 0.882 8 27 0.149 0.700
'8 11 4 2 13
(%) < 60 22 7 0.007 0.934 6 23 0.000 1.000
=60 17 4 4 17
Mz KA 5 H 22 8 0.041 0.839 8 22 1.172 0.279
Jc 16 4 2 18
JiffRE E A% (cm) <3 17 5 1.776 0.412 1 21 4.920 0.085
3~5 14 2 5 11
>5 8 4 2 10
LAY e 15 1 9.711 0.002 7 9 4.235 0.040
i 13 18 5 26
SACERRE h% 23 4 0.278 0.598 11 16 3.943 0.047
= 11 4 1 14
N H 20 4 5.836 0.016 14 10 10.206 0.001
¥ 5 8 30 1
TNM 433 I 18 5 0.550 0.759 5 18 0.100 0.951
I 7 3 2 8
m+1v 14 3 3 14

TNM Z3-3HR FIREFIGES | 1<T<5, 1M n > 40 B SR FHRIE ¥ #0365 T<1 5 n < 40 B3R Fisher BEIALRE:
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CD147 B-actin Tm {EAH ] HH— R, 4B (0. MCT1; (5 CD44; 15 (4. CD147; # (5 . B-actin,,
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Figure 3 Amplification curve (A) and dissolution curve (B) of MCT1,CD147,CD44 and B-actin in NSCLC and peritumoral tissues

MCT1 CD147 CD44  B-actin
M 1r 2 1 2 1 2 1 2

300 bp
200 bp

100 bp

1: NSCLC #141;2. 08554141,
El 4 NSCLC AlgEsz2H 2R MCT1 ,CD147 .CD44 . B-actin
Figure 4 Agarose gel eletrophoretogram of real-time RT-PCR
products of MCT1,CD147,CD44 and P-actin in
NSCLC and peritumoral tissues
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BEM, s R P s AR, ik
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TR pH (EALERFAN MG, 7R R e 7L
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RIADH MCT1 {E 0] RAEAPRE A0, MCT1 195
KL SEAIE | CD147 515, A feE AR
TE IR AN 1, o8 L R T e £ o 65 I A A
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i FIAERR 0 M N A5G 9 ARIE , H MCT1-CD147 B4

PRREAE R IR AT CD147 783k i 9 200 i Ji
FARBRI RS B IEEHS LT A RSB,
FER ORI R FUIRIE | 55 4 i R RSP
FEUERA (] CD147 HLRREDS i 2410 il oldd 240 A iy
1RFEFEERLL) 5T I, it siRNA F YL RBIE A AL
MR B SR AN R SiHa th CD147 B33k, fEME
10 e 240 PR %) 14 G RE T R84 BUJRE RE Tl B
FREN AR CD147 BYFIK R T MCT1 3%
KR CD44 AR —Fh R 1 , 2 5 0 T 1Y)
KRR AR i G e ks 1 A A g
T s o SV S Pk iR o, CDA44 8 R BRI 9 20
Ji L 3R B ) A A R SR R 25 RS R T . LR
FEWEIE IR L CDA4 Fih T iR s, Rk
FEIRWGFZI MCT 6 M98 4 I 5 1% 7 57 B DT
BT LW 5, AW 5 8 2o A pie 4 A RN S
925 i PCR ¥:1E T NSCLC W44, s
2H 23Rl R M % AR 4 21 1K) MCT1.,CD147 .CD44
mRNA FIE IR, 504 3 24 I AHOCHE , 45
/R 7E NSCLC 4141 MCT1.CD147 .CD44 [ 3%
R AT IR T i, FL S M AR e RN |
TNM 43 ITE5C (P > 0.05) , {55 g 41 2L AU Ak
ELEE RS B FEM L (P < 0.05), [AIAF MCT1.CD44
mRNA FIH R E 780 5 Mg n o e B 24
K, B AR R IR H R R bl sy, WP 4 SRR S
Wil 25 e 240 A A PR A B R, FL bR A A i iz
Ha , SR I I R A0 e BE B A QIR 2 MCT 1%
T S MR DAHER 200 B P DR oAb e A b 5o iy 14
I FLERA =9, PAFRANAE A AR AEA pH BFR
FE o TEE B WRIR A M | LR AN O 5590 55 g o
CD147 .CD44 1E R —Fh 5 0 Mg 12 28 01 % VAR ¢
(IR F, 2 5 I 0 6 B 5= | O B 5 M i i
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Table 2 Relationship between expressions of MCT1,CD147,CD44 mRNA and clinical pathology characteristics in NSCLC

tissues
b 4 n Sl o

y ol gute PE P giite Pl g hhe gt PlE

H2 t=20.02  0.000 1=27.46  0.000 =2.139  0.038
fiifEgH 4 56  6.67 +2.49 5.57 + 1.52 3.10 + 0.99
RMRAENZHZ. 20 6.85 + 1.85 6.12 + 1.23 451 +1.90

B t=-2.189 0.033 =-3.3665 0.001 t=3.290  0.002
fitifis2H 2 56 6.67 +2.49 5.57 + 1.52 3.10 + 0.99
Vg ad kAN 56 734 +1.77 6.57 £ 2.20 3.56 + 2.64

P51 t=0.209  0.654 t=0475  0.637 t=0.435  0.714
5 39 6.58 +2.17 5.63 = 1.43 3.20 £ 2.12
5’8 17 6.87 £2.02 5.41 + 1.76 2.88 +2.02

FR () =0.796  0.430 t=-0.253  0.801 =0.642  0.432
<60 31 691 +2.52 5.52 + 1.66 3.06 £ 1.42
=60 25 637 +2.48 5.63 + 1.36 3.14 £ 1.77

W2 R S 1=-0.546 0.587 1=-0.627  0.533 =0.420  0.534
H 32 651 +277 5.46 + 1.34 235+ 2.02
¥ 24 6.88 +2.11 572+ 1.75 4.10 + 2.03

JifffE A% (cm) F=1.579 0.854 F=0.160  0.853 F=0.816 0.411
<3 17 6.19 £ 1.65 5.39 + 1.69 4.11 £2.02
3~5 22 6.90 + 1.65 5.66 + 1.39 247 £2.12
>5 17 7.18 +2.49 5.64 +1.57 2.90 + 1.54

LAY t=2.214  0.031 t=2.242  0.021 =2.126  0.027
[ 24 621 +2.33 5.12 + 1.06 2.67 £2.10
i) 30 7.06 +1.76 5.96 + 1.32 3.47 £2.14

AR 1=2.450  0.017 =-0.429  0.517 1=2.546  0.021
H~fiksr 1k 30 5.66 +2.11 554+ 1.23 3.13 £ 2.04
=54 16  8.56 +2.02 5.62 + 1.96 3.04 + 1.13

e t=2.075 0.043 1=2.166  0.036 t=5.125  0.020
H 21 5.80 %221 5.11 + 0.36 3.34 + 1.03
g 35 7.18 +2.48 5.84 + 1.43 2.95 + 1.63

TNM 4333 F=3.552 0.127 F=0384  0.683 F=3221 0213
I 24 7.18 +1.65 539 + 1.62 422 £1.22
I 14 525+224 5.84 + 1.48 1.78 £ 2.55
m~v 18 7.09 £2.12 5.59 + 1.46 2.63 = 1.69

%3 MDTI1 5 CD147 EAKAHEXM
Table 3 The relationship between MCT1 expression and CD147 expression in NSCLC tissues (n)
n MCT1 (4 AEE) MCT1 (412 )
FEME BA M X ME P{H FHM: A xME P
CD147 BA 39 25 14 7.284 0.007 20 19 1.601 0.206
944 11 2 9 8 3
At 50 27 23 r=0.382 28 22 r=-0.179

ERIRE, TEAIR A = ERIEEABEME FIRAPEMALZ,CD147 5 CD44 FIk A I, 36
PE(P<0.05), H=F1EHMBER AR —2, A B MCT1 7EPE 4 B AR R AT REJ T ARAOR 15— 4R
R A TEAIMEAR I, CD147 J CD44 LIHSRHK  HWIATY, @i MCT1 ,CD147 .CD44 i3, I 241
Ui 5 2 A4~ MCT1 # I8 A AR SRIUEE AL IER  OREAS IS N S S PR, A R T Iokeiad 448 e 1 34 5 0 o
AL FLRIEROE . TEAPIE T RIS MCT1 4k, BT8R A2 22 E R T S TS A R
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Table 4 The relationship between MCT1 expression and CD44 expression in NSCLC tissues (n)
MCT1(4nEE) MCT1 (4012 )
R [ NaL:! PiA PR [ X 1H PAd
CDh44 FHE 40 18 22 6.522 0.011 24 16 1.299 0.254
B 10 9 1 4 6
&1t 50 27 23 r=0.361 28 22 r=-0.161

Zi L Frid ,NSCLC 4141 MCT1,CD147,CD44
AT fEVE A NSCLC U N2 5 H A5 BP0 [H]
B AT ARSI NSCLC PR AR B ATl 15 i) o 22
I .
(55 30k]

[1] Andrew PH,David M,Mtthias AH. The SLC16 gene fam-
ily-from monocarboxylate transporters(MCTs) to aromati-
camino acid transporters and beyond [J]. Pflugers Arch,
2004,447(5) :619-628

[2] Isidoro A,Casado E,Redondo A, et al. Breast carcinomas
fulfill the Warburg and provide metabolic marker of cancer
prognosis [J]. Carcinogenesis,2005,26 (12):2095-2104

[3] Céline P,Rui MR,Sara R,et al. Expression of monocar-
boxylate transporters 1,2,and 4 in human tumours and
their association with CD147 and CD44 [J]. Biomedi
Biotechnol ,2010,2010.427694

[4] Fischer K,Hoffmann P,Voelkl S, et al. Inhibitory effect of
tumor cell derived lactic acid on human T cells[J]. Blood,
2007,109(9) :3812-3819

[5] Sonveaux P,Vegran F,Schroeder T,et al. Targeting lac-
tate-fueled respiration selectively kills hypoxic tumor
cells in mice[J]. J Clin Invest,2008,118 (12):3930 -
3942

[6] Slomiany MG, Grass GD,Robertson AD,et al. Hyaluro-
nan,CD44,and emmprin regulate efflux and membrane
localization of m onocarboxylate transporters in human
breast carcinoma cells[J]. Cancer Res,2009, 69 (4):
1293-1301

[7] Lacono KT,Brown AL,Greene MI,et al. CD147 im-
munoglobulin superfamily receptor function and role in
pathology[J]. Exp Mol Pathol,2007,83(3):283-295

[8] Baba M,Inoue M,Itoh K. Blocking CD147 induces cell
death in cancer cells through imoairment of glycolytic en-

ergy metabolism [J]. Biochem Biophys Res Commun,
2008,374(1):111-116

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Huet E,Vallée B,Szul D, et al. Extracellular matrix metal-
loproteinase inducer/CD147 promotes myofibroblast dif-
ferentiation by inducing-smooth muscle actin expression
and collagen gel contraction; Implications in tissue remod-
eling[J]. FASEB J,2008,22(2).1144-1154
F2F 2 HAKR], EAERE, 55, MicroRNA T SiHa t
CD147 HYZRIK P i A e s M p AR [ ). F st
BRI K R AR, 2011,31(2) 193198
Gallagher SM, Castorino JJ,Wang D, et al. Monocarboxy-
late transporter 4 regulates maturation and trafficking of
CD147 to the plasma membrane in the metastatic breast
cancer cell line MDA-MB-231 [J]. Cancer Res,2007,67
(9):4182-4189
Deora AA,Philp N,Hu J,et al. Mechanisms regulating
tissue-specific polarity of monocarboxylate transporters
and their chaperone CD147 in kidney and retinal epithe-
lia[J]. Proc Natl Acad Sci USA,2008,102 (45):16245-
16250
Cichy J,Kulig P,Pure E, et al. Regulation of the release
and function of tumor cell-derived soluble CD44 [J].
Biochim Biophys Acta,2005,1745(1):59-64
Lim SD,Young AN,Paner GP,et al. Prognostic role of
CD44 cell adhesion molecule expression in primary and
metastic renal cell carcinoma;a clinicopathologic study of
125 cases[J]. Virchows Arch,2008,452(1):49-55
Kosunen A,Pirinen R,Ropponen K, et al. CD44 expres-
sion and its relationship with MMP-9, clinicopathological
factors and survival in oral squamous cell carcinomal]].
Oral Oncol,2007,43(1):51-59
Fliers E, Alkemade A, Wiersinga WM, et al. Hypothalamic
thyroid hormone feedback in health and disease [J]. Prog
Brain Res,2006,153:189-207
Lacono KT,Brown AL,Greene MI,et al. CD147 im-
munoglobulin superfamily receptor function and role in
pathology[ J]. Exp Mol Pathol,2007,83(3) :283-295
(WFsBEH#] 2012-03-29



