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Abstract

Tumor hypoxia is a characteristic in many
solid tumors. It has been demonstrated that
hypoxia in gastric cancer could promote tumor
microvessels angiogenesis, affect tumor cell
apoptosis, regulate cell cycle, decrease the
therapeutic efficacy of radiotherapy, surgery
and some forms of chemotherapy, and promote
tumor invasion and metastasis. Using oxygen
electrodes, radiological and nuclear medical
imaging techniques we could assess the tumor
oxygenation status. The use of hyperbaric
oxygen, carbogen and ARCON and hypoxic
cell radiosensitisers can improve the efficacy
of radiation and chemotherapy. Hypoxia
environment indicates several new methods to
treat gastric cancer, and the exogenous markers
of tumor hypoxia, HIF-1 inhibitor, and HIF-1
gene therapy will be the focus in the future.

Key Words: Hypoxia; Gastric cancer; Radiotherapy;
Chemotherapy

Guo H, Zhu JS. Hypoxia environment and gastric cancer.
Shijie Huaren Xiaohua Zazhi 2008; 16(21): 2381-2384

www. wjgnet.com

fiki L

IREE TR BRI AR —, B JBIK
R S REAR BRI B dn B A R AP I B e e
B Hrame B A Fadga., g mpess &
F- R e kb, A% B 98 XF AT 0997 20 BT
M, Jf BLAR 3 I 93 6943 & Ami 4L 5645, @Ak
MEEARN T M8 R HREUERER
For AR AR B I B a9 KBRS, KA
BN ZEA. carbogen ARCONA IR, 4
B B 0m IS HE A 5 O B AR AR & Y B 6 K
J7 97 3. B KB AT B IR ERIR S 3T A8 Y
P T — 2%, A2 TAR BRI AL A 6 R 5
FTRALET #0906 97 7 ik, 18 B RAK A Fe & 6 7
AT AR, BB, A3 B IR AR IR EARIT 2
4. HIF-13p% 7. HIF-15& R &5 FH R A
A )G W RIS

88 KE; BE; BU7; 7

e, KK REANESERE. BRENERT 2008
16(21): 2381-2384
http://www.wjgnet.com/1009-3079/16/2381.asp

03I
19554 Thomlinson ef a/ 1 X IR Ied vh A7 AE
JirgR ZH AR ARSI 5, B LR AU DU AR R AN TR
SEAE, BB 22 IR P52 BN 2 g 5 ik £ 7 7 A
SO, AR AR TR B AT MR 0 BT ARG
I7 BT 2%t . 19964FBrizel et a1 ¥k &1
N e I b e B 5 IR (R SRR B A 5 D)
AR DG, ARAA T | e 4t i A A= — R A AR
g TE i TR A R Y AN PN B v - SPS it
B R A AR R H g L A BRI
NIUAN T T (R AR B A i A AR e A e
MM g R L R MR R 2R
TEALEERS « IPARTT P AU T RECIR AR
140 FS e 4 BT TBUSS B A 25967 TR SR AN SRR, A
JIR BRI BN T IR, DRI P O (R AR R i
JA B A B9 A 3 B SR

B A S R 2 MR RS 5L
W) JE R IRT, G Jih g 4 23 g e AR K T 80l 4 35

LS

R AR & A
AR A
Bs Bt o
VRR SN B T
HT5 B F R b 3
Fukk, S BLAR LI
9 894 e A IE AL

4.

W@ 5 F A
Bk, #IE, b
HBRBRKFESR
% B A= E Ik,
L AL R R
I



2382 ISSN 1009-3079  CN 14-1260/R HRE BTG  2008F7P288 165 5215
mia £ BE Bl R BRI N fiE ) R B SUTTHARRY RZ A3 R d TR B LR K

IREE B AR
B AEZ — . BT
50 R BY I8 P
8 2R T BAK
TFIEF LR,

WA %S 5
AL B BACER
RBP4
EHLH . A
E BB RRF
#ATT KA 6
®, BT HGE
I7 B3k

, BA SR b TR MORAS . M2 8 T Fs%
A3 R EAR AR N I 1] g UM R 412U AL,
AF = 350 i T A A o e 4 i 1) A= 4 2 Dy e
RS, A 2R N S e
Z: 5 AR RE . Bt T i 8 I A I R S R 5
IAWHRA, 1202 42k AT RIS 5 14
“F(hypoxia inducible factor, HIF) 5 ZL41 Lk
SR BT B DA G i LR R T V2 4
e IR VR T T RO BT O 0, AR B X Ry
A IR BRR T B A T R IR T A, b 4
TRYT A D2 H T3 S B R I PR S 2
o BRI, AR SO B R AR AU GO AR A I 7
i BT RS AE TR

1 BEREMNEIRIEEES

3 et 240 L 100 A A 455 A G B A B 2 2
. IR AECIR A 2 H T 40 i P AU U R
VISP R, TR A R AR, P S g
FEVEART, HUARIMIRE AT S B A i A TR R, 2
I 9Re 200 B P 4 4 A B L 2 2R k4L fe g, DAL
FILHANSAS L. 3 AP 82 MRS
PRBEEARE )T B AL IR I S SR e IR R 2
AR AP A A R i 7 3 ol B s A 20 ol
Fofr: 3 P e AR Sk R A P R AR e T R
2 e P P P 0 I AR OR R 15(100-150
pm), DA T 4IRS SR A b T 8
B I S5 R RN T e i, B L2 (R T
A L5 A I 97 9 B 2> B L i 45 D DR 5 800
(e T LA Rl 40 i A, (X A
[F) () e 4 218 TR A () — g wp A A8 2 RIS AR E 1.
A 2R IR R 3 g AT 330 4R 43 H il 5
BRI 2L AR 20 T K S X 3 A, {H
S 1 8 0 A DX 35 R AR DX 3 T AR A i o —
AR 23 TR P — 20 o . R R A )
JR 58 B IE i 2348 5 s 940-60 mmHg, T
Jifggg 4800 5 22 h8-10 mmH g, 4740% 1) IR 48,
SRR TS mmHg, 27.5%M IR A 0 TG T-2.5
mmHg, FFUE A IR 4 23 FR AR I A8 ) e A
A A7 R LA 00 T v 1) BB TS 221,

2 BEEEWNESETSIEN

PR (IR AECDR 2 A 18 e A0 M AE R TR T 7 5 T
i AE o M O IR TUR B 4
P R R TR I RCR AN LR, WP SR
BT IRYT YT RO NGV A AR, &R
AR AR5 3 e P8 40 RS T 7 R AR P A2

IR A=A — e BoR A | i, X
L8 BAT S LR B B LRI DN AXURE T 2L |
HHMAET . A5 R IE I, A RE R B i,
TR RE F HHFEXTDN ARG i 5« IR HLAAE
hedy, WIS BI— & M 7545 ). ABLEARE) b
JEAN D, EURROE B IR R D) N R, TBOT IS
P AR 2 B R, DR AL AU R 6 TR
(R R %, Sundfor er a/t' A A J5 % iR
AT AR TS mmH g [0 87 D3 /s 2 )
W7 25 S I S bR WIS e LM R Aoy
FEAKT0.5 mmHgh, BI# & BOEH] & U 28,
X Jie e 4 A e AT AR A VE .

WAk, e s AL TR IR, IR R A2
RE A% 8ok 19 i 4 2Rt AU A8 2 e b RE 2T,
L Eh T b e 20 23 e i A 5 A S 3R AL, AR B R
J1 N BB IS A 2R 8 1) 580 IR IR W
iR AR I I 20 B KPS T R AR A
BEAOCHENT, HA T SR N HE AR ) A i A
AT 2 4 I

3 BEIPBEAEENEAR
D5 S A9 v 2 0 A W A6 T A AR v )
IR E. AR, BUR AR5 AR
A WA S TR TR DR 4 X R,
A PN SR AN N R 9 A M — T B A
IR 800 s B 7 0, BF SR R B AE S LG A
Jis 22 S0 TR I e 4 O3 A, 4800 e~ 34 4 140460
mmHg, 1ML AT AR, Herp =R 5k T
10 mmHg. 7ERA—BURE A, SRR B B 3t
A A SR R DA 00 SR P S g R <
HAE LB T 5 T 3R iR R M 4144,
TEAEX ™ A MRS AR I 5 2SR
ARACNTTRES S B S IR T AAAE 5 Ja PR A
AU AP0 S5 250052 — ks U0 1o 88 P 450
Fe B JEBIPEBOAR . 2R 251 d W K P 5
PRAGEP A FE IR M, A Bk e 22 ) 3 39 L
T oL A L N AR, O o I A O S (T
SN S AL MR A, Bk s 2R 8 BT e
T, ARSI R R P POE R, A
I P9 453 3K 5 5 TR R A 0 4 T R AE
i R S TE B eI RS SO A =R e
ZUP AT A IR A S B e L, (HA SRS
TIRGEAR b, BE T IE T O W2 A
$on MR IR S B A A SN RS A (4R A
FERER T RS YN, i 2L I

www.wjgnet.com



BE, T BEMNAESEE

2383

V) Sk JEAT 30 JiR s W AN 45 £ SN, TR I B
5 AT A0 i PR S 0.

FIFR B ZF. PCus P Te. "P145k5
0 R 2R 5 7 AT SPECTERPET W 52 4%
AR A W] OGS R AR AR 4 2R AT i R A
TR 520582 H AR I R PR RS
A ARAR AN PERAR. BeAb, AR A0 40 i A U5
PEFRGEYIHIF-1o. CA9. Glut-1%5 1 B i 48 i
AR AEUIIRE PR 20 A1 2 )« RGP 4IRS

4 HEBERRBIRTRIZSIS OIS

A7 UE 4 3 W] 18 8 i eg ) MR SDIR S R $om
WUE BFabrZ—, S WINATE R e s e v
Jo NS B I T R B R TR T Y AL, RN
Hs B80T R 51 S PR A, e v e e e ) a3t B
22, Jr LU RAE i I AU Il B A R
R, TI&WEA T carbogen(R414), )& 1950 g/L
M50 g/ S MBS T 5 AR, T T
W N carbogenfig i35 21 28 B4, fed ok i
BRI w0 KT
T, JBUT AT A carbogen AR RE B B 3 1 R
AL B T E U BT T AL, T
I HOAR 5 AL, i R CAE b 38T 78 2 e X
NCEN WS I S E Rl e 11129 1B 9 S
(accelerated radiotherapy combined with carbogen
and nicotinamide, ARCON) [¥] 77 ¥2: IEZE TR PR
TR Y,

LSS 8 BRI A Ay 2 o AT Ay B AR IR S A
TS BB A Il JU R T ik . SRR S AR
ASORT g 4 AT TR B RO ) 1 A2k
B G MEARAR, I H A8 iR 41 i ik 401X
55, DA AT TIEHE AL . HACK 2542
T LK PN 55400, G S 5 TR A 2R 2 i 5t K .
fibs BEARA SR TR RS E Y, FF ek 1 Ik
Mg, W T HAZ IS A AR, oA
S ML R ESRT BRI, AT AT LA o B B P A 4
AN N3G, A T B i A R GeRIAE A AT
A YIAENG IR 152 31— BRI, Bl
PEBAR ) B BB AR SO R .

—FfHT Y 0y 3 W Tirapazamine 78 B4R
AN 23 AR Sy 0 41 Wl 40 R, 6 MR AL A =
SN M AT R R D, ) T R 41 27
T 2 A A AR T SO B0 T AR B8
FRHTPE, PR mg L =5 8 e e TR IR T B BT
Jiivgga £ 22T, 12 240 n LS O VR 9T Bk 2 iR
7 25 IR I P, 3 AN [ doh SR ) o 4 .

www.wjgnet.com

%2 1 T35 AR 36 0 SI2 At mf A S8 Jon £ 6 J Ak
JTVRTT BT 3K, B i ROV 2 e AR R A7 2
ZANE T T A RE 16 R D AR 227 v, HAT
O 5 R IUAETTL/ IV 2 Sk 30050 /N 4l s v, 1%
25 P BE P e R 34 AR A Y

5417 VAT M DR B 55 1 25 W I 1) DR AR
PR A PR 1 3l DR AR B e S 3 R
R 385 R PR HEAE R, A8 R RN D,
C. novyi-NT2&—Fh AN B4, fbBe 3 Inig i
Mt 0, 25 (1) 22 22 LU A2 5 2 0 A i R AL A DX 3 )
JC, XA AT DU R AT i R v 2
SR, N R 2 R, 48 L
7.

HIF- 12 5 i I AU SO 455 v o0 82 110 2 S A
I, AL RIE T AR, I BB 5 R R A
KB, IF HZPI3K/Akt. MAPKA{E 54 Sl
PR IR, DRI —ASH a T L T O
HHOB A [ HIF- 18 S DR 787 1 e R BT JE ik, &
STHIF-1V ot Biiffs it F 945
W RN A SRR YT T A D
Zo PP P R LY 294002, wortmannin
PDI8059% I HIPI3K-AK T-mTOREXMAPK A5 5
B mptY . R A K N T ZREGFR)
A AR e AR B R B N HIF-1% X
RNAZshRNAFE RGP, B HHIF-1/8 740
HIFIYC-1. HIF-1 DNAZESIG PN HIF-1
B SR A AR A5 v B B e AR

5 4518

T e IR (AU 58 2 T80T 9T FREE
ST B B K 3R, B AR RS 2 R
SR RII26 b P s 1) T L A DR 35 IR AR AR K
ST bR A R AR A R P, S LI R TS,
RS0 FLRE S PRI AU 35 A, Ay s PR i g ¥ 97
AL T — LB VA YT Ty vk, AR A AR 1 YA
7RO R RE. PRI, B R A R A s 24
). HIF-1{5 55 i@l HIF- 13055 FIHIF-1

FERE YT S8 18 R A g 5T B Y
6 SENWK

1 Brizel DM, Scully SP, Harrelson JM, Layfield L],
Bean JM, Prosnitz LR, Dewhirst MW. Tumor
oxygenation predicts for the likelihood of distant
metastases in human soft tissue sarcoma. Cancer Res
1996; 56: 941-943

2 Laconi E. The evolving concept of tumor
microenvironments. Bioessays 2007; 29: 738-744

3 Le QT, Denko NC, Giaccia AJ. Hypoxic gene
expression and metastasis. Cancer Metastasis Rev

mi:A2E

HIF-15 & 289 X%
A+ Fw, At
B AR A HIF-1
P A R AT T
@, HIF-14H
R ERKRAS
J& WA 0 B



2384 ISSN 1009-3079 CN 14-1260/R HFRENBHZE  2008F78288H 2165 FH21H
W @ 157 R 2004; 23: 293-310 Oncol Biol Phys 2005; 61: 1493-1502
AL ABZH#HA, L 4 Brahimi-Horn MC, Chiche J, Pouysségur J. Hypoxia 22 Padhani A. PET imaging of tumour hypoxia. Cancer
ERW, £EL and cancer. | Mol Med 2007; 85: 1301-1307 Imaging 2006; 6: S117-5121
o, AR BEE 5 Chan DA, Giaccia AJ. Hypoxia, gene expression, 23  Hoskin PJ, Rojas AM, Phillips H, Saunders MI.
TFRAET #77 i%. and metastasis. Cancer Metastasis Rev 2007; 26: Acute and late morbidity in the treatment of
333-339 advanced bladder carcinoma with accelerated
6 Melillo G. Targeting hypoxia cell signaling for cancer radiotherapy, carbogen, and nicotinamide. Cancer
therapy. Cancer Metastasis Rev 2007; 26: 341-352 2005; 103: 2287-2297
7 Gort EH, Groot AJ, van der Wall E, van Diest PJ, 24  Bernier ], Denekamp ], Rojas A, Minatel E, Horiot
Vooijs MA. Hypoxic regulation of metastasis via JC, Hamers H, Antognoni P, Dahl O, Richaud P,
hypoxia-inducible factors. Curr Mol Med 2008; 8: Glabbeke MV, PieArart M. ARCON: accelerated
60-67 radiotherapy with carbogen and nicotinamide
8 Trédan O, Galmarini CM, Patel K, Tannock IF. Drug in head and neck squamous cell carcinomas.
resistance and the solid tumor microenvironment. | The experience of the Co-operative group of
Natl Cancer Inst 2007; 99: 1441-1454 radiotherapy of the european organization for
9 Liao D, Johnson RS. Hypoxia: a key regulator of research and treatment of cancer (EORTC).
angiogenesis in cancer. Cancer Metastasis Rev 2007; Radiother Oncol 2000; 55: 111-119
26: 281-290 25 Hoogsteen IJ, Marres HA, van der Kogel
10  Weidemann A, Johnson RS. Biology of HIF-lalpha. AJ, Kaanders JH. The hypoxic tumour
Cell Death Differ 2008; 15: 621-627 microenvironment, patient selection and hypoxia-
11  Rankin EB, Giaccia AJ. The role of hypoxia- modifying treatments. Clin Oncol (R Coll Radiol)
inducible factors in tumorigenesis. Cell Death Differ 2007; 19: 385-396
2008; 15: 678-685 26  McKeown SR, Cowen RL, Williams K]J. Bioreductive
12 Vaupel P, Harrison L. Tumor hypoxia: causative drugs: from concept to clinic. Clin Oncol (R Coll
factors, compensatory mechanisms, and cellular Radiol) 2007; 19: 427-442
response. Oncologist 2004; 9 Suppl 5: 4-9 27 Bache M, Kappler M, Said HM, Staab A,
13  Subarsky P, Hill RP. The hypoxic tumour Vordermark D. Detection and specific targeting
microenvironment and metastatic progression. Clin of hypoxic regions within solid tumors: current
Exp Metastasis 2003; 20: 237-250 preclinical and clinical strategies. Curr Med Chem
14 Vaupel P, Thews O, Hoeckel M. Treatment 2008; 15: 322-338
resistance of solid tumors: role of hypoxia and 28  Rischin D, Peters L, Fisher R, Macann A, Denham
anemia. Med Oncol 2001; 18: 243-259 J, Poulsen M, Jackson M, Kenny L, Penniment
15  Okunieff P, Fenton B, Chen Y. Past, present, and M, Corry J, Lamb D, McClure B. Tirapazamine,
future of oxygen in cancer research. Adv Exp Med Cisplatin, and Radiation versus Fluorouracil,
Biol 2005; 566: 213-222 Cisplatin, and Radiation in patients with locally
16  Sundfer K, Lyng H, Rofstad EK. Tumour hypoxia advanced head and neck cancer: a randomized
and vascular density as predictors of metastasis in phase II trial of the Trans-Tasman Radiation
squamous cell carcinoma of the uterine cervix. Br | Oncology Group (TROG 98.02). ] Clin Oncol 2005;
Cancer 1998; 78: 822-827 23:79-87
17  Knight K, Wade S, Balducci L. Prevalence and 29  Cheong I, Huang X, Bettegowda C, Diaz LA Jr,
outcomes of anemia in cancer: a systematic review Kinzler KW, Zhou S, Vogelstein B. A bacterial
of the literature. Am | Med 2004; 116 Suppl 7A: protein enhances the release and efficacy of
11S-26S liposomal cancer drugs. Science 2006; 314: 1308-1311
18 Bratasz A, Pandian RP, Deng Y, Petryakov S, 30  Cairns RA, Papandreou I, Sutphin PD, Denko NC.
Grecula JC, Gupta N, Kuppusamy P. In vivo Metabolic targeting of hypoxia and HIF1 in solid
imaging of changes in tumor oxygenation during tumors can enhance cytotoxic chemotherapy. Proc
growth and after treatment. Magn Reson Med 2007; Natl Acad Sci U S A 2007; 104: 9445-9450
57: 950-959 31 Maynard MA, Ohh M. The role of hypoxia-
19  Serganova I, Humm ], Ling C, Blasberg R. Tumor inducible factors in cancer. Cell Mol Life Sci 2007; 64:
hypoxia imaging. Clin Cancer Res 2006; 12: 2170-2180
5260-5264 32 Lu Y, Liang K, Li X, Fan Z. Responses of cancer cells
20  Hockel M, Vaupel P. Tumor hypoxia: definitions with wild-type or tyrosine kinase domain-mutated
and current clinical, biologic, and molecular epidermal growth factor receptor (EGFR) to EGFR-
aspects. | Natl Cancer Inst 2001; 93: 266-276 targeted therapy are linked to downregulation of
21  O'Donoghue JA, Zanzonico P, Pugachev A, Wen B, hypoxia-inducible factor-lalpha. Mol Cancer 2007; 6: 63
Smith-Jones P, Cai S, Burnazi E, Finn RD, Burgman 33  Hatake K, Tokudome N, Ito Y. Next generation
P, Ruan S, Lewis JS, Welch MJ, Ling CC, Humm molecular targeted agents for breast cancer: focus
JL. Assessment of regional tumor hypoxia using on EGFR and VEGEFR pathways. Breast Cancer 2007;
18F-fluoromisonidazole and 64Cu(II)-diacetyl- 14:132-149
bis(N4-methylthiosemicarbazone) positron 34 Melillo G. Inhibiting hypoxia-inducible factor 1 for
emission tomography: Comparative study featuring cancer therapy. Mol Cancer Res 2006; 4: 601-605
microPET imaging, Po2 probe measurement, 35 Patiar S, Harris AL. Role of hypoxia-inducible

autoradiography, and fluorescent microscopy in the
R3327-AT and FaDu rat tumor models. Int | Radiat

factor-lalpha as a cancer therapy target. Endocr
Relat Cancer 2006; 13 Suppl 1: S61-S75

mE FEZ BH XWX

www.wjgnet.com



