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Abstract

Gastric cancer (GC) is considered as most fourth common cancer in the world. Findings from animal,

experimental and epidemiologic studies indicate that diet plays an important role in the etiology of stomach
cancer. Among dietary factors, Zinc status has received great attention in recent years. The purpose of the
present study was to review the association of serum levels of Zinc, dietary intake of Zinc and GC risk.
A complete search was performed about the association of Zinc status and risk of GC was in databases
electronic through such as ISI web of science, PubMed, Scopus, IrMedx and SID. Our results of current
review suggest that dietary intake of Zinc and serum levels of Zinc are lower in GC patient. In other word,
high serum levels of Zinc may be protective in GC risk. However, it seems further studies in particular
epidemiological studies with large scale setting are required to reach a definite conclusion.
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INTRODUCTION

Gastric cancer (GC) is considered as most fourth
common cancer in the world.!*! Several factors can
increase risk of GC. Helicobacter pylori infection and
life-style behaviors are associated with risk of GC.
Findings from animal, experimental and epidemiologic
studies indicate that diet plays an important role
in the etiology of stomach cancer.?’ Among dietary
factors, Zinc status has received great attention in
recent years. Zinc is a trace element found in blood.
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Most of Zinc of body is in skin, hair and bones (~70%)
and the remainder mainly in muscle, kidneys and
liver.¥ Zinc as constituent or cofactor or enzymes
involved in deoxyribonucleic acid (DNA) repair,®
metallothionein synthesis, which is considered to
suppress free-radical production™ and also have an
important role in transcription factor function.” Zinc
has been known to be a protective agent of cancer;
Because it is an essential component of DNA-binding
proteins with Zinc finger'®1% contribute to DNA
transcriptions and repairs and copper-zinc superoxide
dismutase (SOD) that is considered as important free
radical scavenger.n11%

In humans, an association between Zinc deficiency
and risk of cancer has been reported in several
dietary studies.''*!%! Findings from animal studies™®
have indicated that dietary Zinc deficiency may
increases possibility of carcinogenic compounds
formation.'” Data from epidemiological studies
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in relation with Zinc level and risk of stomach
cancer have been quite limited. A significant
inverse relationship was reported between risk
of upper-digestive tract cancer and dietary Zinc
levels among women in a prospective study.[34
Zhang et al. performed a case-control study lower
Zinc intake was related with the increased risk of
esophagus and gastric cardia cancer.!'31%! However,
no association between serum Zinc levels and GC
risk was obtained in a nested case-control study.?"
In contrast, a significant elevation of serum copper/
Zinc SOD level was observed among GC patients
compared with the healthy controls in a case-control
study.?" Despite this documents, we conducted
current study to review the association of serum
levels of Zinc, dietary intake of Zinc and GC risk.

METHODS

A complete search was performed about the
association of Zinc status and risk of GC was in
databases electronic through such as ISI web of
science, Scopus and PubMed (to access of Latin
paper) and also in IrMedx and SID (to access of
Persian paper) [Figure 1]. Two authors (SK and AD)
independently searched papers published until
February 2013 using the following key words:
“Zinc,” “SOD,” “SOD,” “Zn,” “gastric,” “stomach,”
“tumor,” “cancer,” “carcinoma.” No restriction about
time of publication or language or study design
was made.

RESULTS

Dietary intake of Zinc and risk of GC

Findings from some studies that have examined the
association of Zinc intake and stomach cancer risk
are provided in below; also the characteristics of some
studies are shown in Table 1.

Grant conducted an ecological study that assessed the
relationship between cancer mortality rate and dietary
iron and Zinc. The results of the study indicated that
dietary Zinc was inversely correlated with bladder,
breast, colon, esophageal, gastric, rectal cancer,
Hodgkin’s lymphoma, laryngeal, nasopharyngeal, oral,
skin and vulvar cancers.??

The Iowa Women’s Health Study was designed to
assess risk factors and incidence of cancer in 41,836
postmenopausal women, aged 55-69 years from
January 1986 to December 2001. The relationships
were examined between dietary Zinc, dietary heme
iron and upper digestive tract cancer incidence.
Nutrient intake was calculated by multiplying the
frequency response by the nutrient content of the
specified portion sizes. Nutrient supplements were
separately computed from dietary intake. There
was a decreased risk in relation to greater intake of
Zinc (relative risk: 0.13, 0.03-0.63, P-trend < 0.01). One
of Towa study limitations was lack of consideration
more specific tumor sites and histological types due
to a small number of cases."

Databases used for search

PubMed Scopus

ISI web of science SID IrMedx

Total number of articles screened (n=101)

Potentially relevant articles (n=36)

Included in review (n=11)

Figure 1: Study design flowchart
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Table 1. Characteristics of selected studies investigating the correlation between Zinc status and risk of gastric cancer

Authors Study design Age range Country Gender n total OR or RR (95%Cl)
Dietary intake of Zinc and risk of
gastric cancer
Grant WB Ecological - us Men/female - 0.13
Lee DH Cohort 55-69 us Female 41836 0.13
Pelucchi C Case-control 22-80 Italy Men/female 777 1.92
Pakseresht M Case-control 40< Iran Men/female 590 0.47
Mayne ST Case-control 30-79 us Men/female 1294 Gastric cardia: 1.28
Non cardia: 1.22
Serum levels or concentration of
Zinc and risk of gastric cancer
Campos Fl Case-control 49-75 Colombia Men/female 443 0.03
Kabuto M Nested case-control Mean age=59-60 Japan Men/female 428 1.3
Zhang WH Case-control Mean age=49+6 China Men/female 205 -
JiJH Retrospective <60 to>70 South Korea Men/female 74 0.06
LinY Case-control 49-69 Japan Men/female 334 15.75

OR: Odds ratio; RR: Relative risk; Cl: Confidence interval

In an Italian case-control study, the association
was examined between dietary intake of selected
micronutrients and GC risk among 230 patients
with GC and 547 controls. Dietary intakes of
macro- and micro-nutrients were assessed by using of
a reproducible and valid food frequency questionnaire
(FFQ) that was considered a major strength of this
study. No significant relation obtained between
Zinc and stomach cancer (odds ratio [OR]: 1.92, 95%
confidence interval [CI]: 0.95-3.88, P: 0.16). There was
no information about Helicobacter Pylori infection.?®

Findings from a case-control study indicated an
inverse trend of borderline statistical significance
reported between Zinc consumption and risk of GC.
For determining dietary Zinc intake was used from
FFQ in this study.”

A population-based case-control study took place from
August 2005 to August 2007. The aim of this study
was to examine the relation of Dietary habits and GC
risk in north-west Iran. A validated quantitative FFQ
included 117 food items was used for assessing dietary
intake. Possibility of misclassification of subjects
in this study into an incorrect level or category of
Zinc was one of these study limitations. An Inverse
associations were observed for Zinc intake and risk of
GC (OR: 0.47, 95% CI: 0.32-0.70) and its subgroups
(cardia, OR: 0.64, 95% CI: 0.33-1.24, non-cardia,
OR: 0.46, 95% CI: 0.30-0.70).24

Another case-control study examined the relationship
of nutrient intakes and risk of subtypes of gastric
and esophageal cancer. This paper suggested the
association between Zinc intake between risk of
gastric cardia and non-cardia GC, separately. Totally,
352 with non-cardia gastric cancer, 255 patients
with gastric cardia-adenocarcinoma and 687 controls
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participated in this study. The investigators observed
no significant association between Zinc intake and
risk of gastric cardia (OR: 1.28, 95% CI: 0.95-1.72) or
non-cardia GC (OR: 1.22, 95% CI: 0.85-0.92-1.60).[2%

There were some limitations in mentioned studies.
A possible limitation inherent in case-control study
designs is the possibility that cases may have recalled
their dietary intakes and supplement-taking practices
differently after a cancer diagnosis. Furthermore,
there was no information in relation to Helicobacter
pylori infection that plays an important role in
increasing GC risk.

Serum levels or concentration of Zinc and risk of GC
Results from some studies that have assessed the
relationship between serum levels of Zinc and risk of
stomach cancer are provided in below:

A hospital-based case-control study was conducted
during the period from 2000 to 2002 in Colombia. The
aim of this study was to examine the associations of
GC risk and the Zinc levels in toenail clippings. The
information of dietary habits and Zinc concentrations
in toenail clippings were obtained from 156 GC
patients and 287 non-cancer patients controls.

An inverse association was obtained between toenail
Zinc concentrations and risk of stomach cancer
(P for trend = 0.039). When, this relationship was
assessed separately for current and former smokers and
non-smokers, only a significant inverse association was
observed in current-smokers (P for trend = 0.035).[26!

A nested case-control study was conducted in cohort
of bomb atomic survivors in Hiroshima and Nakazoki.
This study examined the relation of pre diagnostic
serum selenium and Zinc levels and subsequent risk
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of lung and stomach cancer. Serum samples were
collected in Hiroshima and Nagasaki from 1970 to
1972 for 208 persons who in 1973-1983 developed
GC and for controls matched for sex, age, city and
season of blood collection. No significant association
was observed between serum levels of Zinc and risk
of GC.2%

Zhang et al. carried out a case-control study in
45 patients of GC and 44 matched (age and sex)
patients of peptic ulcer, 52 matched patients of
gastritis, 64 matched healthy control. The serum
levels of Zinc were measured with flame atomic
absorption spectrophotometer. This study reported
that serum levels of Zinc were significantly lower
in stomach cancer patients than in health controls.
Furthermore, this study suggested that enough
Zinc intake can protect the destruction of H. pylori
to the gastric membrane individuals with H. pylori
infection. /2729

A retrospective study was performed to examine the
clinical correlation between the characteristics of GC
and serum selenium and Zinc levels among 74 GC
patients. Serum Zn level was measured by inductive
coupled plasma mass spectrometry technique.
The results of this study suggested that serum Zn
concentrations was lower in the early GC patients
group (33 cases, 78.7 + 29.6 mcg/dl) than the advanced
GC patients group (41 cases, 66.9 + 17.8 mcg/dl)

(P =0.064).13%

A case-control study was performed to evaluate the
relationship between serum levels of copper/Zinc
SOD and stomach cancer risk. There were 214 cases
with GC and 120 controls. Serum levels of Cu/Zn
SOD were assessed by enzyme-linked immunosorbent
assay. The results of this study indicated that serum
levels of Cu/Zn SOD were significantly elevated in GC
patients compared with apparently healthy controls
and higher Cu/Zn SOD levels can be related with an
increased GC risk.?"

Major limitation of studies was the lack of information
about Helicobacter pylori infection.

SUMMARY

Zinc is known as a key constituent or cofactor for more
than 300 mammalian proteins or enzymes that play an
important role in DNA repair.” Zinc is considered to
inhibit free-radical production™ and also involved in
transcription factor function, antioxidant defense and
DNA repair.®™ Thus, Zinc deficiencies may contribute
to DNA breaks and oxidative modifications to DNA
that may increase the cancer risk™

As regards, papers searching has been made of Persian
sources and Latin sources, it can be distorted the final
conclusion and this is a limitation for this study. It
seems further studies in particular epidemiological
studies with large scale setting are required to reach
a definite conclusion. Furthermore, meta-analysis
studies can be useful in achieving more accurate
results.
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