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Although it 1s gradually clarified that dietary, drinking
and smoking habits attribute to the onset of gastric cancer,
little is known whether the prognosis of gastric cancer is also
associated with these factors. In order tc examine this
hypothesis, a prognostic analysis was conducted by using data
from Aichi Cancer Center Research Institute and Hospital.
Tk

From January 1988 to December 1994, information of 877
gastric cancer patients (578 male, 299 femaie) regarding
habitual smoking and drinking, food consumption, histological
gracde and clinical stage of tumor, as well as follow-up results
was collected. Survival statuses of all patients were followed
up till December 1998. The survival function was estimated by
the Kaplan-Meier method. Proportional hazard analysis was used
to test the effect of each lifestvle item on gastric cancer
death.

R

After controlling age, gender, histological grade and stage
of disease, hazard ratios were calculated. The ratios of
consuming raw vegetables {(0.74, 95% CI: 0.56-0.98), tofu {0.65,
95% CI: 0.42-0.99) and chicken meat (0.61, 925% CI: 0.392-0.95)
for more than 3 times/week were significantly decreased.
However, the risk ratio were 2.53 {(95% CI=1.22-5.29) for
habitual smokers, an inverse dose-response relationship was
also found between ever smoking and gastric cancer patients’
survival. Therefore, IT was suggested from this study that
frequent intake of raw vegetables and tofuwere favorable, while
habitual smoking was a risk prognostic facter for gastric
cancer.

BE
Because dietary, drinking and smoking habits were well
known as cancer risks, it was reasonable to postulate that these

factors alsc ccoculd affect the progression of cancer. Over the



past two decades, studies on cancer prognosis and These
1ifestyle factors had been conducted, put mainly focused on
cancer of breast (10-26), laryngeal {(27), lung {28}, oral
(26,29), as well as malignant epithelial tumors in the upper
digestive tract (30). These results convinced that freguent
intake of vegetable and fruit were favorable, while habitual
smokingandhigh—fatdietwasakwumfulprognosticfactor,which
was consistent with most eticlogical investigations. But few
analyses concerned the lifestyle determinant on the pPrognosis
of gastric cancer. Perhaps there were unexpected‘difficulties
or a technical limitation in performing this kind of studies
on gastric cancer.

First might he the inability to characterlize
antineoplastic treatmentxdith,any’greater'detail than surgeryy
radiation therapy, chemotherapy, Or combined therapy. Bul it
seemed very unlikely that a lack of these variables biased the
main results, because practical choice of tTreatment was
overwhelmingly based on clinical stage of tumor. To avoild
statistical over adjustment, it was a proper cholce togﬂﬂ:oﬁly
rumor stage, rather than two strongly related variables
simultaneously into CoX regression model . Morsover, radical
gastrectomy remained the only chance of cure for early staged
gastric cancer, different adjuvant chemotherapy had not been
presenting prognostic penefits by controlled clinical trials
(31).Duetothesamereason,f@Nofourcasesreceived adjuvant
chemotherapy after radical gastrectomy. For later stage,
high-dose g_fluorouracil {(5-FU) was still a key regimen that
serving as the basls of third generation,chemotherapy, but the
effect still confines to palliation; the long-term survival
resultremainedunsatisfactory(32). In terms of radiotherapy,
which was not a routine choice for gastric adenocarcinoma in
ACCH, no cases received this treatment, so 1t would not bias
our calculations.

Second might be a lack of later information on lifestyle.
Alllifestyleinformationwascollectedbeforecancerdiagnoses

in order to keep recall bias lower, so it was not known if or



how the dietary nabits would have been changed afterwards.
Although most of our cases were more than 50, their dietary
habitscﬁxlnottendtx;bechanged,jj:wasreasonabletxzpostulate
that part of cases would stop smoking or limit their tobacco
consumption,after‘the diagnosis of gastric cancer. Thus, 1t was
possible that +he amount of tobacco smoked had been estimated
inprecisely. This might cause an underestimated risk. Under
thisconsideration,v%amustpnﬁ;aniﬁdispensablepremiseleour
study: dietary’habitS'prior‘to the diagnosis of gastric cancer,
to avold conceptual misleading.

CasesinourstudynmstlycamefromChubudistrictofJapan.
Their overall survival was comparable ro those in other area
of Japan (33), however obviously better than reports from
Furopean or American studies (34). Some researches suggested
that relatively younger aged patients, the wunique early
diagnostic:systenlandiﬂide conduction of N2, N3 tumor resection
caused this survival difference (35) . The high regection rate
would lead to longer life span of the case series. This might
cause a bias, considering that no habitual smoking or frequent
intake of raw vegetables might contribute tc decreased death
rate from other chronic diseases. 50, to avoid affecting the
main results, events from non-cancer deaths was excluded from
this study.

After taking into account the relevant role of clinical
and pathological factors, one of the major findings of this
study was that, nabitual smoking had prognostic significance
ongastriccancerpatient’ssurvival.Anattempttoexplainthis
observed difference might involve the effect of cigarette
smoking on immune gsystem. Cigarette smoking was believed to
correlate with unhealthy nutritional intake (36), causing
immunosuppression and impairment of patient’s ability to
destroy cancer cells. Long-term tobacco exposure studies also
indicatedtjuﬂ:immunosuppressivev%nﬂxidevelop (37) : decreased
lymphocyte proliferaticn in response to the mitogens (PHA or
LPS) (38), and T cell anergy (39) suggested compromise of cell

function; antibody production4could also be suppressed,caused



a fall of IgA, 1dG, IgM and lysozyme concentrations (40} .

2 cohort study from Japan indicated that a dose-response
relationship existed between cigarette smoking and mortality
rateofpamcreaticcancer(41).Buttheassociationwithgastric
cancer was not revealed in a prognostic study conducted in the
United States (26).

In this study, frequent intake of raw vegetables was
suggested with improved survival of gastric cancerl, by both
survival function test and proportional hazard analysis. It
could,not.becdenied.that frequent intake of vegetables or fruit
ig correlated with high socialeconomical status, which was a
favorable prognostic factor for gastric cancer (7). However,
there is no tremendous rich-poor gap in Japan, the majority of
Japanese are well-known middle-class. We believed this would
not confuse our main results.

It has beerxproved.that:micronutrients with biocactivity are
abundant in raw vegetables including carotenoids, vitamin C,
dietary fiber, vitamin E and selenium. Experimental sysTems
containing these micrenutrients appeared to be able to reduce
DNA damage and mutagenesis (42} . Besides of the direct
anti-cancer effects, these micronutrients also reinforced the
immunological function, e.d-. carotenoids had been sheown to
influence inmmune responsivenass through enhancement of T and
B lymphocyte proliferation and improvement of cellular
communication (43} . Increased immunoccmpetence would decrease
the likelihood of complications and death due to infectious
agents.

Most interesting finding in this study was the effect of
frequentintakeoftofuon&kmxeasajHRforgastriccancerdeath.
Etiological researches suggested that frequent consumption of
soy products might contribute to the relatively low rates of
breast, colon, and prostate cancers in China and Japan (44).
Besides this, Japanese (2} and Korean (45} study also showed
decreased risk of tofu for gastric cancer. One biologically
plausible explanation was that soybean products provided a

unigue dietary source of isoflavone including genistein.



Isoflavone exhibited a number of anti-metastasis activities,
including a specific inhibition of DNA topoiliscmerases (46-47)
and protein tyrosine kinases {48-49}, regulation of cell cycle
progression (50), inhibition of cell proliferation (51-52),
antiangiogenic activity (53) and inducement of apoptosis

{54-55). Recent vivo mice test revealed that dietary

supplementation of soybean protein isclate reduced pulmonary

metastasis of B16BL6 cells and inhibited the growth of Lumors
that develcoped in lung {(56).

From our resulits, difficult to interpret was the protective
effect by meat, especially chicken meat. This might be
tentatively considered as a surrogate of a good nutritional
status. With the same reascn, a protective effect of meat had
also been found in esophageal cancer (57) and laryngeal cancer
(27) .

In conclusion, the present study suggested that dietary,
drinking and smoking habits prior to the diagnosis played an
important role in the prognesis of gastric cancer; frequent
consumption of raw vegetable or tofu before diagnosis was a
favorable, while habitual smoking was a harmful prognostic
factor for gastric cancer. Apotential way of improving gastric
cancer survival might be achieved by a proper modification of
lifestyle.

ZE IR

1. Tajima K, Tominaga S. Dietary habits and gastro-
intestinal cancers: a comparative case-control study of
stomach and large intestinal cancers in Nagoya, Japan.
Jpn.dJd. Cancer Res 76,706-716,1985.

9. Inoue M, Taijima K, Hirose K, Kurolshi T, Gao CM.
Life-style and subsite of gastric cancer - joint effect
of smoking and drinking habits. Int. J. Cancer
56,494-499, 12%4.

3. Huang XE, Tajima K, Hamajima N, Inoue M, Takezaki T, et al.

Effect

of lifestyle in the risk of subsite-specific gastric cancer

in



thoseiﬂith.andXNithout family history. J Epidemiol 9,40-45,
1988.

4. Kodera Y, Yamamura Y, Torii A, Uesaka K, Hirai T, et al.
A
comparison betweel the UICC stage classification and
the 12 edition of the Japanese general rules for gastric

cancer
study. Scand J Gastroentercl 31,476-480, 1896.

5. Papatestas A, Mulvihill M, Jozi C, Tocannovich J, Lesnik J,
et al. Parity and prognosis in breast cancer. Cancer 45,
191-194. 1980.

6. Koch M, McPherson TA, Egedahl RD. Effect of sex and
reproductive history on the survival of patients with
colorectal cancer. J Chron Dis 35, 60-72, 198Z.

7. Fontana V, Decensi A, 0rengo MA, Parodi S, Torrisi R,
et al. socioeconomic status and survival of gastric
cancer patients. Fur J Cancer 34,537-542, 1693,

g. Japanese Research Society for Gagstric Cancer {ed):

“ Japanese Classification of Castric Carcinoma.” Tokyo:
Kanehara Shuppan, 1995,

g. SAS Institute Inc. SAS/STAT Users Guide, Version 5,
volume 2,Cary, NC: gAS Institute Inc., 1071-1126. 1990

10. Saxe GA, Rock ¢L, Wicha M5, gcnottenfeld D. Diet and
rick for breast cancer recurrence and survival. Breast
cancer Res Treatl 53,241-253, 1999,

11. Hebert JR, Hurley TG, Ma Y. The effect of dietary
exposures On recurrence and mortality in early stage
breast cancer. Rreast Cancer Res Treat 51,17-28, 1998.

12. Nakachi K, Suemasu K, Suga K, Takeo T, Imail K, et al.
influenceofdrinkinggreenteaonkmeastcancernwlignancy
among Japanesezpatients. Jpn J Cancer Res 89,254-261, 1998

13. Meng L, Magkarinec G, Wilkens L. Ethnic differences and
factors related TO breast cancer survival in Hawall.
Int J Epidemiol 26, 1151-1158,1997.

14, Jain M, Miller ABR. Tumor characteristics and survival

of breast cancer patients in relation to premorbid diet



15.

16.

17.

18,

192,

20,

21.

22.

23.

24.

25.

26.

and body size. Breast Cancer Res Treat 42,43-55,1997.
stpll BA. Diet and exercise regimens to ilmprove breast
carcincma prognosis. Cancer 78,2465-2470,1996.

Jain M, Miller AB, To T. Premorbid diet and the prognosis
of women with breast cancer. J Natl Cancer Inst
86,1390-1397,19%4.

Ingram D. Diet and subsequent survival in women with
breast cancer.Br J Cancer 69,592-595,1994.

Holm LE, Nordevang E, Hjalmar ML, Lidbrink E, Callmer
E, et al. Treatment failure and dietary habits in
women with breast cancer. J Natl Cancer Inst 85,32-6,1293.
Kyogoku 3, Hirohata T, Nomura ¥, Shigematsu T, Takeshita
5, et al. Diet and prognosis of breast cancer.

Nutr Cancer 17,271-277,1882.

Sopotsinskaia EB, Balitskii KpP, Tarutinov VI, Zhukova
VM, Semenchuk DD, et al. Experience with the use of a low-
calorie diet in breast cancer patlents to prevent
metastasis. Vopr Onkcl 38,592-599,1992.

Holm LE, Callmer E, Hjalmar ML, Lidbrink E, Nilsson B,
et al. Dietary habits and prognostic factors in

breast cancer. J Natl Cancer Inst 81,1218-1223,1989.
Verreault R, Brissen J, Deschenes L, Naud F, Meyer I,
et al. Dietary fat in relation to prognostic indicators
in breast cancer. J Natl Cancer Inst 80,819-825,1988.
Newman SC, Miller AB, Howe GR. A study of the effect

of weight and dietary fal on breast cancer survival time.
Am J Epidemiol 123,767-774,1986.

Daniell HW, Tam E, Filice A. Large axillary metastases
in obese women and smckers with breast cancer-An
influence by host factors on early tumer behavior. Breast
Cancer Res Treat 25,193-201,12983.

Daniell HW. Increased lymph node metastases at
mastectomy for breast cancer associated with host
obesity, cigarettes smoking, age and large tumor size.
Cancer 62,429-435,19288.

Yu GP, Ostreoff JS, Zhang 7F, Tang J, Schantz SP.



27.

28.

29

30.

31.

32.

33.

34,

35.

36.

Smoking history and cancer patient survival: a hospital
cancerregistrystudy.CancerDetectPrev21,497—509,1997.
Crosignani P, Russo A, Tagliabue G, RBerrinoc F. Tobacco
and diet as determinants of survival in male laryngeal
cancer patients. Int J Cancer 65,308-313,1996.

Goodman MT, Kolonel LN, Wilkens LR, Yoshizawa CN, Le
Marchand L, Hankin JH. Dietary factors in lung cancer
prognosis. Eur J Cancer 28, 495-501,1992.
Boyle P, Macfarlane GJ, Blot WJ, Chiesa F, Lefebvre JL, Azul
AM, et al. Eruopean School of Oncology Advisory report to
the Eurcpean Commission for the Europe Against Cancer
Programme: Oral carcinogenesis in Europe. Eur J Cancer 31B,
75-85,1995.

Freng A, Daae LN, Engeland A, Norum KR, Sander J, et al.
Malignant epithelial tumours in the upper digestive tract:
a dietary and socic-medical case-control and survival
study. Bur J Clin Nutr 52,271-278,1998.

Fuches €8, Mayer RJ. Gastric carcinoma. N Engl J Med

333, 32-41,1995.

Wils J. Treatment of gastric cancer. Curr Opin Oncol
10,357-61,1998.

Fujii K, Isczaki H, Okajima K, Nomura E, Niki M, et al.
Clinical evaluation of lymph node metastasis in Gastric
Cancer defined by the fifth edition of the TRM
classification in comparison with the Japanese system.Br
J Surg 86,685-689,1999.

Songun I, van de Velde CJ. Can surgical treatment
results in gastric cancer ke improved? onccologist
1(1&2),36-40,1996,

Sano T. Differences between Japan and the west

in treatment strategy for gastrcintestinal cancer-
Gastric cancer-. Jpn J Cancer Chemother 25,1118-1122,15998.
Dallongeville J. Marecaux N, Fruchart JC, Amcuyel P.
Cigarette smocking is associatd with unhealthy patrterns
of nutrient intake:a meta-analysis. J Nutr;
128,1450~-1457,19986.



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48,

49,

Sopori ML, Kozak W. Immunomodulatory effects of

cigarette smoke. J Neuroimmuncl 83,148-156,1998.

Johnson JD, Houchens DP, Kluwe WM, Craig DK, Fisher GL.

Effects of mainstream and environmental tobacco smoke

on the immune system in animals and humans: a review.

Crit Rev Toxicel 20,369-395,1990,

Geng Y, Savage SM, Razanai-Boroujerdi S, Sopori ML.

Effects of nicotine cn the immune response. II. Chronic

nicotine treatment induces T cell anergy. J Immuncl

156,2384-2390,19%6.

Moszczynski P, Moszczynski P Jr, Slowinski 8. Indicators

of humoral immunity and acute phase reaction in clgarette

smokers. Pol Arch Med Wewn 83, 194-19%,1580.

Akiba &, Hirayama T. Cigarette smcking and cancer
mortality risk in Japanese men and women resullts Lorm
reanalysis of the six-prefecture cohort study data.
Fnviron Health Perspect B7,19-26,19820.

Schorah CJ., Micronutrients. vitamins, and cancer risk.
Vitam Horm 57,1-23,1899.

Bendich A. Carctenoids and the immune response. J Nutr
119,112-115,1989.

Messina MJ, Persky V, Setchell KD, Barnes 5. Soy intake
and cancer risk: a review of the in vitro and in vivo
data. Nutr Cancer 21,113-131,12%94. _

Ahn YO. Diet and stomach cancer in Korea. Int J Cancer
Suppl 10,7-9,1997.

Peterson G. Evalutation of the bilochemical targets of
genistein in tumor cells. J Nutr 125,784s-789s,1995.

Feller SM, Wong TW. Identification and characterization of
a cytosclic protein tyrosine kinase of Hela cells.
Biochemistry 31,3044-3051,1892.

Qkura A, Arakawa H, Oka H, Yoshinai T, Monden,Y. Effects
of genistein on topoiscmerase activity and on the growth
of [Val 12] ha-ras-transformed NIH 3T3 cells. Bicchem
Biophys Res Commun 157,183-189,1988,

Markovits J, Linassier C, Fosse P, Couprie J, Plerre J, et



50.

51,

hZ.

53.

54,

bHh.

56.

57.

al. Inhibitory effects of the tyrosine kinase inhibitor
genistein on mammalian DNA topoisomerase L. Cancer Res
49,5111-5117,18892.

Kroemer G, Petit P, Zamzami N, Vayssiere JL,

Mignotte B. The biochemistry of programmed cell

death. FASEB J 9,1277-1287,1995.

Rarnes S, Peterson TG. Biochemical Largets of

the isoflavone genistein in tumor cell lines. Proc Soc
Exp Biol Med 208, 103-108,1995.

Peterson G, Rarnes S. Isoflavones inhibit the

growth of human prostate cancer cell lines without
inhibiting epidermal growth factor receptor
autophosphorylation. Prostate 22, 335-345,18923.

Fotsis T, Pepper M, Adlercreutz H, Fleischamann G, Hase T,
Montesano R, et al. Genistein, a dietary-derived inhibitor
Oof invitro angiogenesis. Proc Natl Acad Sci USA 90, 2690-
2694,1953.

Matsukawa Y, Marui N, Sakai T, Satomi Y, Yoshida M, et al.
Genistein arrests cell cycle progressicn at G,-M. Cancer
Res 53, 1328-31,1997.

Hoffman B, Liebermann DA. Molecular controls of
apoptosis: differentiation/growth arrest promary
response genes, proto-oncegenes, and tumcr suppressor
genes as positive and negative modulators. Oncogene 9,
1807-1812,19%24.

Yan L, Yee JA, McGuire MH, Graef GL. Effect of

dietary supplementation of soybeans on experimental
netastasis of melanoma cells in mice. Nutr Cancer
29,1-6,1997.

Tuyns AJ, Ribeoli E, Doornbos G, Pequignot G.

Diet and esophageal cancer in Calvados (France) . Nutr
Cancer 9,81-92,1987.



