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[Abstract] Objective To explore significance and impact of hypoxia inducible factor l«, metastasis associated with colon
cancer 1 and transcription factor FOXO4 in gastric carcinoma and clinical pathological characteristics and prognosis. Methods 110
samples diagnosed as gastric carcinoma and 46 samples diagnosed as pericarcinomatous tissue which was 5 cm far away from cancer
were collected in first affiliated hospital of Anhui medical university from December 2006 to May 2008. Immunohistochemical stai-
ning was performed in these samples to detect the expressions of HIF-1a, MACC1 and FOXO4. And the correlation between devel-
opment of gastric carcinoma and expressions of HIF-1a, MACC1 and FOXO4 was analyzed with the help of patients’ messages. Ka-
plan-Meier method and Cox regression were used to analyze patients’ 5 years survival rate and the factors. Results The expression
levels of HIF-1a(P<C0.001) and MACC1(P<C0.001) in gastric carcinoma tissues were significantly higher than pericarcinomatous
tissues, however the expression levels of FOXO4(P<C0.001) was significantly decreased in gastric carcinoma tissues. Statistical a-
nalysis revealed that the expressions of HIF-1¢ and MACCI1 were apparently increased with the lower degree of cell differentiation,
the greater degree of tumor infiltration,accompanied with lymph node metastasis and higher TNM scores, but lowered the expres-
sion of FOXO4 factor. There were significant correlations between expressions of the three factors in gastric carcinoma. The expres-
sions of HIF-1o¢, MACC1 and FOXO4 had an apparent influence on the patients’ 5 years survival rate. And they were independent
factors on the prognosis of gastric carcinoma. Conclusion HIF-1a, MACCland FOXO4 are abnormal expression in gastric cancer
tissue,and the clinical pathological features of gastric cancer and the prognosis of patients with gastric cancer are closely related.

[Key words ]
FOXO4

gastric carcinoma; hypoxia inducible factor la; metastasis associated with colon cancer 1; transcription factor

P 90 2 M R L DL 0 T A 2R GE T P R B L R AL S R TR A HE BOR 1 R R HIF-1a 1K 33k

ToESEMEZE . BT HEILUIHBORILE . KR E B
RO ARER A R, B E e 2 BT RS . hEEBREE
TR — KRR TE HR A B B e R R BB R R
Tl IR E] 7000 DL ik B R R0, 4 4 T R B 2
K T E0E AT AR AR S ™, X o oK ' g &
AR R M AT A EERN., RMAHEFHE T la
(hypoxia inducible factor 1 o, HIF-1a) &4} g T 3 W7 1% 48 5%
PR P A R e s R B AE 2 R R H A b i R SRk

x  EEETE.EKHRPHFIEE I H (30871207) 5 % 08 BHE T 45 B 1 5 35 4 Y8 B35 H (12070403086)
BINEE , Tel: 13615601088 ; E-mail : yongxiangli_1(@ hotmail. com,

FAf BRI AL N W E R R, &

AL i 98 240 0 174 4= 2% 44 AR AR VK e A L X AR T 24 4 Y
HORPES 45 98 B AH D JE H 1 (metastasis associated with
colon cancer 1,MACCL) & o & BT 45 g 9 s kL 1) — B Fr &k
F R T, R AFSESL MACCL 25 Z Fp iog it & 4
5RETS, FOXO4 J2&— Pl o 3 i B 5, H 3k K7 7l LA
T e F 3 RS AE AR SR AR R T G B AL S A Uk LA
55 20 40 X B K I 8 i 4 4P HIF-1a . MACCL il FOXO4
2236 7K . 558 HIF-1a. MACC1 #i1 FOXO4 75 8 8 i 2

E& B A% (1980 —),



FHREF 201553 A% 44 5% 9

K A5 B I AR B IE R TS R R .

1 #RE5FE

1.1 —f%R g 2006 4E 12 A & 2008 4F 5 A L #E
R 25— B8 B Be AT SR 35 R U Bk iy Bk 18 i A 0 4 4
FRA 110 B 95 M8 8 AR B 38 R 45 32 ATl e b g v 97 . v,
B 79 Bl 4 31 R 36~72 % F 56,4 & N TEHET
55 % 3% 61 B, KT 55 & 49 il s | 404k 26 ], o34k 51 4
434k 33 ) 5 320 2 RS R HR 2 22 4 BE E L2 31 4
B IR 57 6 PR B B 25 55 B 64 1], A Bl b B 45 7%
7% 46 i ; TNM 23041 1 ~ 11399 38 1], I ~ IV 9] 72 5], D3R4
B AL 5 em DL b, HEWBE A E W IEW B HIEN
P S AL GUbR AR 46 O3/ S BRAL . VIBRTF A S5 o 5 8 2 o i1 T
WEBIEREE 12 A H 1BV IESRME R B EREEFEI,
BEBEVI YR 5, BAENE A SEYBRFAR
Z H i 3 Bl v Ak i R S BE T I

1.2 i&#F  HIF-1a $TE (Pt A, Invitrogen 24 ) , MACC1
(B #Hi A s Origene 24 &), FOXO4 (% $i A, Origene /A &]),
HRP-IgG (£ i %, Invitrogen 24 7)) , SP 4t 38 4 44k 2 Ut {43
A& R LAY TRARARD ,DAB 8 6,77 (R # -+
Y TRARAFD .

1.3 fpeE 40536 0 HIF-1¢. MACCL Fl FOXO4 %
MRBAKTE  BmA U B E, TR DI 4
pm RG] R, See R A SP ik, DL PBS G2 i AR S — 4t
B B3 %o WL 3#E 47 HIF-1au MACCL il FOXO4 1) % 25 41 81 4k
Y, LI RAE IR SP R S U Bk T, HIF-le HH &
B R T B A A 20 TR X A0 A% 55 3 5k BH M S AT R
PR 0 0RL ; MACCL 28 (1 42 3R 5K F 400 i IX . b R ik F
A A% A, B SN T DA B €0 0 s FOXO4 R R 3%k
K F AN A R 0 T 55 2 L BH R BN T D A B 8 AR AR
UL YA R R RS R B VSR ) A VAT AR N I e el [ R
PER e AU e ok i 5 R . BEALIE R 5 D HLET AT
RGP TE ML 0 4r R AIEN 1 4F A il 2
Oy SRR AN 3 43 5 H B0 BH M S T BN F R 25 %002
143 A8 26 % ~50% Z Eic R 2 20 4E 51% ~75% Z [alid J 3
S RFI5%IEA 4 4k B RUKRT 2 i MM, W
[

1.4 Ziiteabs R SPSS 18. 0 B 44: #4740 BT Ab 38 L & A
2 R FA ) $0ER B 43 B0 F20R s HIF-1a . MACC1 #1 FOXO4 4 FH 1
55 B IS ORI A G MR Spearman 237, SR H AR
JG 5 4E N A AF R ] Kaplan-Meier J7 4 70 #7 . 2 W R 70 7 R
F Cox [IH43#7, Lh P<<0.05 HE S G283,

2 & ES

2.1 P42 B HIF-1o. MACC1 F1 FOXO4 % 14
B K K Bk & I, HIF-1a FH2E 3 (5, 22 7 40 0 5% 2% 40 i
¥ (B D, 110 65 i bs A< o i 3 HIF-1o PHAE 2 £ 85 4] 5 5
TRAL 46 {5l o5 21 0 SR MR U €8 8 4] 5 HIF-1a 78 J AL 40 fd b
Mk B TR S AL 2R A G ¥R X (P<0.0), M
P MACCI Yy 46 v 78 40 i 531X, 40 A% 55 25 15 (L 2) 5110 4l
B bR A B MACCT PR 32 £, 82 451 s % HR 41 46 ]9 55 41
SUN B MG 6 11 $i; MACCL 78 98 kL 40 g b (9 R 35 B B
TN 227 AH FiT2# R L (P<<0. 0D, 1fif fH 1 FOXO4
e (6, 4 b 7R I A% X 20 3 5 55 22k (IR 3) 5110 i) 5 5 b A vh
H B FOXO4 FHPEYL (0 37 il s X BRAL A6 i) 9 55 41 23 3 30 FH 1
et 36 4] ; FOXO4 7698 k48 it b (19 22 35 B BAL T8 5 41 4L,

1181

ZRA G FE L (P<0.0D),

A B BNRA BB AL SR AR
1 REARANZEHRN HIF-1« BEEMFRIE(X200)

A B IEHLRA B 5 AR A,
B 2 AL EE T MACCL BB RIE(X200)

A BRRHGRA B 5 HERA
3 BRALLFEERN FOXO4L EHFIE(X200)

2.2 HIF-1¢.MACCI FI FOXO4 P35 5 5 95 0% 1 2 500
A SEPEATBT AR Ak S0 A S R AN S TR R B R
TR K2R 5 TNM 434 6 4> J5 1, [ Spearman ¥ 43 #r
HIF-1¢ . MACCI1 #l FOXO4 335 5 Bz M e &, 01
1, G5 & B HIF-1o. MACCI Hl FOXO4 fy BH ¥ 2%
5 B A0 i AL R B R IR B O LS5 AR S TNM 43 1]
MR . 20 A 4> fb R AR, HIF-1a 5 MACCL By FH PR X
Fhi . T FOXO4 1y BA M 22 3k B AL i 38 28 it 35 i e 3
HIF-1a 5 MACCL B9 FH P 3 35 8 %5, FOXO4 19 BH % 3% ik B
fiKs HIF-1a 5 MACCI 1) PR 301 B 4 Wk 25 e B A T =
P M B, FOXO4 1 B 6 08 Bl %5 kO 45 5% 3 A BRIk & 3
TNM 4> 1 & HIF-1o 5 MACCT # Bl #: 2 # K L i FOXO4
14 B DN

2.3 By &P HIF-1«.MACCL Fl FOXO4 3 F [ 7 BA ¢ %
IRPIAE MR AT Sk 2 Ak 2 TR X B e A AT HIF-1a,
MACC1 F1 FOXO4 BAMESE 40 #r, & B 110 1 '8 8 bR A
HIF-1o f1 MACCL # 3 B0 1 FH # 45 & 79 #i, HIF-1o
MACC1 2 32 31 2y BH 1 25 5 22 i, B 9% 41 8 f HIF-1a I
MACCI 2 i) 2 3t 1IE 4 6, r, = 0. 481, P=10. 009; HIF-1q
A FOXO4 Y3 B H P25 5 16 1, HIF-1o #1 MACC1 #3%



1182 FRES 2015 F 3 A% 44 5% 9 M
=1 HIF-1a . MACC1 #1 FOXO4 (A Rz E B BRESHEAMNHEXES (%)

EREEBIE 2 n HIF-1a fHPEZR P MACCI HPEZR P FOXO4 PHHER P

T
5 79 78.5 0. 629 75.9 0.589 34.2 0. 848
1 31 74.2 71.0 32.3

A )
<50 61 75. 4 0.603 72.1 0.517 36. 1 0. 547
=50 49 79.6 77.6 30.

2 i 43 A6 R
[=¥ite 26 57.7 0.010 46.2 0. 000 76.9 0. 000
ok 51 78. 4 0.012 78. 4 0.010 25.5 0.002
%51k 33 90. 9 90. 9 12.1

i
R LR 22 54.5 0.002 45.5 0. 000 86. 4 0. 000
M2 31 71.0 0.001 71.0 0.021 38.7 0.011
0 )2 57 89.5 87.7 10.5

MBS
T BE R B 255 B 64 90. 6 0. 000 92.2 0. 000 20. 3 0. 000
HAEBE M S5 B 46 58.7 50. 0 52.2

TNM 4331
T~ 38 65. 8 0.037 55. 3 0.001 57.9 0. 000
M~ 1V 41 72 83.3 84.7 20. 8

PR 7 6], 41 2 HIF-1o Al FOXO4 Z i) 2% 3
J A K, = —0. 647, P<<0. 01; MACC1 1 FOXO4 #3=
P P25 B 17 4], MACCL Fl FOXO4 24 32 31y [ 14 45 5 6
B, E 4 A MACCL Ml FOXO4 3 3k 17 78 i M1 56 1,
r.=—0.513,P<0.01,

2.4 ARIFHEEEMNSEAEMAREMEZEREIE3H X 110
1) B AR A I R AT RS 5 AEBE T [ % 902 LA I
<12 4 H HIF-la FHPERIE R E EFERER 56. 5%, MACCI FH
PEFBERFEFE R 7. 3%, FOXOL HE RSB B HEERZE N
94.6%:<<24 A~ F HIF-la FHPE R BB FHEFEN 49. 4%,
MACCI BAM: 3k B H A fF Ry 48. 2%, FOXO4 FHM: £ ik &
HHEAER N 86. 5% 536 ] HIF-la FAMER KR HF EHERN

36.5% . MACCI PHM: ik 35 A f2 %R 39. 0%, FOXO4 FHH#:
FILBE RN 73.0% ;<48 A HIF-1o BIHEFR BB E 4
FE3 Ry 25. 9% MACCL B 23k &8 & 2L fF % 25. 6%,
FOXO4 BAMERIK B A LR N 67. 6% ;<60 A~ J HIF-1q FA
PTG B E RN 21, 2% , MACC] [HYEFR LB HEFEN
19.5% . FOXO4 [HY: 235 B H TR RN 56. 8% ; b B & ¥ 4T
Kaplan-Meier 2L £ 353 47 . SR ABUE 47 sREAN I 4 FTR .

A Cox [E1A 75 #: 47 HIF-1a. MACC1 Hl FOXO4 %t %
PRAS (8 B o S LR AR AF R M AR (3R 2) . i@ X
A A7 21T Kaplan-Meier 047 ) Cox 2 K R 47, & B HIF-
1o . MACCI il FOXO4 & 5 J# Wi il sz [H 2

A HIF-1a ¥ ;B:MACC1 JH F;C.FOXO4 K+,

B 4 BERAERERNEFIYE

3 i e

P 7 T TR o R 25 0 T R s s El T K o 1) 48
WAL KA M B SRR R R REBURE R R
B o R DI B X I TR A Y ke B O T AR S TR T
BT — A EAFAE . HIF-1o 2 MR 40 58 AR A B8 10
B E A, LW AU T HIF-lo 2355 18 P8 9 M, ik A

BB I R SR T T HIF-1a 9 M A 8 42 388 Jn Ho g e
R A HIF-1o ¥ 8 E A% N . 7T LA 4% VEGF,
i gg 22 251 245 A0 5 2 1 OR8N SE I T AR I R R K
Jon ik 98 af A E) T R 390 ol 38 40 AR A o A A T 200
R ATT 24 0 1 U | Y SR SR B RS R R RE DL A
B F A e 43004 15 T B il 5 %) B B K HIF-1o S B 2



FTHREF 20153 A% 44 %% 9

KA I 45 SR AT AE & B HIF-1o R M KR XS B E
B AR B R CTNM 43 W1 5 L & AR i B 45 5 B 22 [ A7 7 IE AH 56
. MACCl g REMTEMBAL T, K5 &R L %%
YUK, MACCT af DL #8 oMet 9 £ 35, 5 HGF/c
Met 342 385 54 I 20 Jif 3 % 12 2% (9 B 0 . 42 2F 5 0 400 M 11 9K
AL R AR, WP & B MACCL i 32 3K B 0% HL B2 5%
BB AR R AR S A AR AR R 4598 . 1 R I8
B CTNM 73 B B | £ B 5% 7% ik 2 45 19 48 A<, MACCL
FIRPAMER MK . FOXO4 Jg§ T FOXO ¥ 5t B 7 5, B H A
A E W HIF-1o 25 [ 235 30 ) 988 o 48 26 g 400 w6 ik 9 248 i
HERE 0 VE AR O O AR R A B 5T R T AR BF SR R B
FOXO4 75 B4 b 235 B AL Fom 55 A 24, T HLH 3R 5k 0K
5 BRI AR TNM 4030 O B 5 R B UM ek,
KE MG RAFIE &, HIF-1a . MACC1 $1 FOXO4 [ 325K T
S S R E TS L AT T e R v b B 4
B Yy AR 30T AR BE 9T B 1 & B HIF-1o. MACC1 01
FOXO4 11 23515 B0 B He 5% W B 98 B E 19 5 E A A7, A
HIF-1a.MACCI #1 FOXO4 P F 2 [ f7 45 5.5 4 06, JL [l 5%
Wi B i H 3 10 T 2 A7 K

S & ik

[1] Glehen O, Gilly FN, Arvieux C, et al. Peritoneal carcino-
matosis from gastric cancer:a multi-institutional study of
159 patients treated by cytoreductive surgery combined
with perioperative intraperitoneal chemotherapy[]]. Ann
Surg Oncol,2010,17(9) :2370-2377.

[2] Cavallaro U, Christofori G. Multitasking in tumor progres-

sion; signaling functions of cell adhesion molecules[ J]. Ann

NY Acad Sci,2004,1014(4) :58-66.

XUDEHR L P BT B R 1 SRR Y R AR

1 F 5% 3k (1], PR BR 2% . 2010,39(19) :2675-2677.

Corzo CA, Condamine T, Lu L, et al. HIF-1a regulates

function and differentiation of myeloid-derived suppressor

(3]

(4]

cells in the tumor microenvironment [ J ]. ] Exp Med,
2010,207(11) :2439-2453.
[5] Wang J,Ni Z,Duan Z,et al. Altered expression of hypoxi-
a-inducible factor-la (HIF-1a) and its regulatory genes in
gastric cancer tissues[ J]. PloS One,2014,9(6) :e99835.

(6] EX8, MUIEM, PRGN, 5. HIF-lo 78 BB A L PR

(7]

[8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

1183

BRHE T AR BE2,2012,29(52) : 20-22.
Shimokawa H, Uramoto H, Onitsuka T, et al. Overex-
pression of MACC1 mRNA in lung adenocarcinoma is as-
sociated with postoperative recurrencel J ]. ] Thorac Car-
diovasc Surg,2011,141(4) :895-898.

Shirahata A, Sakata M, Kitamura Y, et al. MACCI as a
marker for peritoneal-disseminated gastric carcinomal J].
Anticancer Res,2010,30(9) :3441-3444,

Xu MM, Mao GX, Liu J, et al. Low expression of the
FoxO4 gene may contribute to the phenomenon of EMT
in non-small cell lung cancer[J]. Asian Pac ] Cancer
Prev,2014,15(9):4013-4018.

Kim JW,Evans C,Weidemann A,et al. Loss of fibroblast
HIF-1q accelerates tumorigenesis[ ] ]. Cancer Res, 2012,
72(13):3187-3195.

Koh MY, Lemos R, Liu X, et al. The hypoxia-associated
factor switches cells from HIF-la-to HIF-2o-dependent
signaling promoting stem cell characteristics, aggressive
tumor growth and invasion[]]. Cancer Res, 2011, 71
(11).:4015-4027.

Isobe T, Aoyagi K, Koufuji K, et al. Clinicopathological
significance of hypoxia-inducible factor-1 alpha (HIF-1q)
expression in gastric cancer[ J]. Int J Clin Oncol,2013,18
(2):293-304.

Semenza GL. HIF-1 and tumor progression: pathophysiol-
ogy and therapeutics[ J]. Trends Mol Med, 2002,4 (8):
S62-S67.

Stein U, Walther W, Arlt F,et al. MACC1,a newly iden-
tified key regulator of HGF-MET signaling, predicts co-
lon cancer metastasis[J]. Nat Med,2009,15(1) :59-67.
Ma J,Ma J,Meng Q,et al. Prognostic value and clinical
pathology of MACC-1 and -MET expression in gastric
carcinomal J |. Pathol Oncol Res,2013,19(4):821-832.
Su L, Liu X, Chai N, et al. The transcription factor
FOXO4 is down-regulated and inhibits tumor prolifera-
tion and metastasis in gastric cancer[J]. BMC Cancer,

2014,14(1):378.

ISR H . 2014-10-10 &[] H 1 :2014-12-10)

(B35 1179 5O

[12] ZEHG 55 BRIA &4 A o2 BR L 45 /N0 M il EGEFR 5848
5 ERCC1 I BRCAL FikAH BT LT ]. A b8 By
A& ,2012,19(18) :1393-1396.

[13] Gandara DR, Grimminger P, Mack PC, et al. Association
of epidermal growth factor receptor activating mutations
with low ERCC1 gene expression in non-small cell lung
cancer[ J |. ] Thorac Oncol,2010,5(12):1933-1938.

[14] Kotoula V,Krikelis D, Karavasilis V,et al. Expression of
DNA repair and replication genes in non-small cell lung

cancer ( NSCLC): a role for thymidylate synthetase

[15]

(TYMS) []]. BMC Cancer, 2012, 12 (1) ; 342. doi: 10.
1186/1471-2407-12-342.

Giovannetti E,Lemos C,Tekle C,et al. Molecular mecha-
nisms underlying the synergistic interaction of erlotinib,
an epidermal growth factor receptor tyrosine kinase inhib-
itor, with the multitargeted antifolate pemetrexed in non-
small-cell lung cancer cells[ J]. Mol Pharmacol, 2008, 73
(4):1290-1300.

(Wi B #7:2014-10-03 &[] H 11 .2014-12-13)



