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Introduction

 Cancer is a major public health problem worldwide 
presently. Transition from normal to pre-cancer and cancer 
cells is a result of multi-step accumulation of genetic 

steps of the process has been proposed to be one important 
aspect of tumorigenesis by causing apoptotic/necrotic cell 

by endogenous defense systems, among which heme 
HO-1

 HO-1

HO-1
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Abstract

 Background: Several studies have previously focused on associations between the (GT)n repeat polymorphism 
of the heme oxygenase-1 (HO-1) gene promoter region and risk of cancers, but results are complex. We conducted 

repeat polymorphism and cancer susceptibility. Materials and Methods: Published literature was retrieved 
from the PubMed/MEDLINE, EMBASE and ISI Web of Science databases before November 2013. For all 

or random-effects models according to heterogeneity. Subgroup analysis was conducted according to ethnicity 
and histopathology. Results:
results showed there was no association between HO-1 (GT)n repeat polymorphism and the cancer risk both at 

cell carcinoma in persons carrying the LL genotype and the LL+LS genotype as compared with those carrying 

Conclusions: The LL 
genotype and L-allele carrying genotypes (LL+LS) of HO-1 (GT)n repeat polymorphism are potential genetic 

validations. 
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response protecting cells or tissues against injuries in 

HO-1

pancreatic cancer, prostate tumors, human renal cell 

role of HO-1 with both tumor-promoting and anti-tumor 
properties in solid neoplasms has been reported.
 The HO-1

HO-1 is dependent 

n repeats being associated with lower transcription of the 
HO-1
has been reported to be associated with oral squamous 
cell carcinoma, lung, melanoma and gastric cancer, 
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as lung adenocarcinoma, postmenopausal breast cancer, 

HO-1 gene promoter is associated with a higher cancer 

risk of lung squamous cell carcinoma and sporadic 

polymorphism in the HO-1

 Thus, we carried out this meta-analysis to integrate 

potential association between HO-1
polymorphism and cancer risk.

Materials and Methods

 

Literature and search strategy
 An electronic literature search was performed with 

HO-1
microsatellite polymorphisms and cancer. The searching 
strategy was performed using three groups of key 

HO-1

‘‘cancer or carcinoma or tumor or neoplasm or malignancy 

Inclusion criteria

on the association between HO-1

Data extraction

cases and controls, cancer types, and allele and genotype 

cases and controls. The literature search, selection and data 

Statistical analysis

HO-1

were carried out for HO-1

across all the eligible studies was estimated by two 
2 metric, 

p 2 
2

2 2

2

p p

P

Results 

Eligible studies
 A schematic representation of the literature search 
and selection procedures is presented in Figure 1. A total 

relationship between HO-1

control group. Thus, 12 eligible studies matching the 

them, there were 2 literatures employing the same subjects 

Figure 1. Flow Chart of Inclusion/Exclusion of the 
Individual Studies
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publication, we attempted to obtain this information by 

two cancers concomitantly, we treated it as two studies 

 (GT)n repeat length polymorphism

n repeat length polymorphism of the HO-1 gene promoter, 
so the uniformity of cutpoints was taken into consideration 

characteristics and genotype distribution of the HO-1
n repeat polymorphism of the included studies are showed 
in Table 2. 

Meta-analysis results

there was no association between HO-1

 vs  vs 
 vs 

different histological types of cancer also showed no 

Table 1. Cutpoints for (GT)n Repeat Length 
Polymorphism of HO-1 Gene in the Included Studies
First  Year Cutpoint Categories ofthe Alleles

Table 2. Characteristics and Genotype Distribution of the (GT)n Repeat Polymorphism of the Included Studies 
of the HO-1 Gene and Susceptibility to Cancer

                                                               Ca         Co            Ca Co Ca Co Ca Co Ca Co

Figure 2. Forest Plots Describing the Association 
between the HO-1 (GT)n Repeat Length Polymorphism 
and Risk of Cancer
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risk of squamous cell carcinoma in persons carrying the 

risk of adenocarcinoma and other types of tumor within 
the genotype comparisons. 

Publication bias

literature. The comparisons of the allelic and genotypic 

bias among the studies included in our meta-analysis, with 

Discussion

The current meta-analysis was based on ten studies 

association between the HO-1
polymorphism and risk of cancer. As a whole, we did not 

HO-1
repeat polymorphism and cancer risk both at the allelic 

genotype of HO-1

comparing the odds ratio for squamous cell carcinoma in 

The risk for squamous cell carcinoma in persons with 

Table 3. 
Risk and Heterogeneity Test

vs vs
Pa Pb 2 Pa Pb 2

Cancer histological type      

vs vs
Pa Pb 2 Pa Pb 2

    Cancer histological type      

aP bP

Table 4. Tests for Publication Bias

P                t             P

vs
vs
vs

vs

Figure 3. Begg’s Funnel Plots to Examine Publication 
Bias for Reported Comparisons of the HO-1 
Polymorphism and Risk of Cancer. a  vs 
b)  vs c)  vs d) 

 vs 
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HO-1 has been reported to play a crucial role in 

target gene of transcription factor, like nuclear factor 

HO-1 pathway 

resistance in colorectal cancer, while inhibition of 

HO-1 on human 

Up to now, two potentially functional polymorphisms in 
the promoter region of HO-1

HO-1

with increased HO-1

of gene transcription controlling mechanism for HO-1.

repeat polymorphism has emerged as a potent genetic 

on tumor characteristics and clinical outcome show 

this large meta-analysis, the results suggest that the HO-1 

high-risk population suffering from cancer, which was 

promoter regions of HO-1 were not associated with an 
increased risk of sporadic colorectal cancer. This can 

HO-1 gene promoter may contribute 
to the genetic susceptibility of squamous cell carcinoma. 

due to the limitations of the meta-analysis. Firstly, the 

we related to the HO-1 genetic polymorphisms and cancer 

it is possible that some of them were community-based, 

still subtle bias from the 2-repeat difference. Additionally, 

result in statistical biases in the current meta-analysis.

HO-1 

allelic or genotypic frequencies. Further research with 

between HO-1

Acknowledgements 
This work was supported by grants from the 

References

Biofactors, 27

cancer cells to anticancer treatment. Clin Cancer Res, 11, 

HO-1
of oral squamous cell carcinoma occurring on male areca 
chewers. Br J Cancer, 91

Asian Pac J Cancer Prev, 15

J Biol Chem, 285

Biochem Soc Symp, 61

Control Clin Trials, 7

Acta Biochim Pol, 52

in meta-analysis detected by a simple, graphical test. BMJ, 
315

disease. Free Radic Biol Med, 37

in lymphoblastoid cell lines. Blood, 102



Ling Zhang et al

4622

HO-1
breast cancer. Cancer Epidemiol Biomarkers Prev, 16, 

HO-1
the risk of esophageal squamous cell carcinoma on Chinese 
males. Neoplasma, 57

Int J 
Cancer, 131

Antioxid Redox Signal, 9, 

Hum Genet, 116

promoter and its application in association studies with 
Hum Genet, 100

gene polymorphisms with nasopharyngeal carcinoma 
susceptibility in a Chinese population. Asian Pac J Cancer 
Prev, 14

and breast cancer risk. Carcinogenesis, 30

Cancer Lett, 243

promoter polymorphism is associated with risk of gastric 
Ann 

Surg Oncol, 14

Chinese population. Asian Pac J Cancer Prev, 15

of second messenger gases. Annu Rev Pharmacol Toxicol, 
37

J Natl Cancer 
Inst, 22

Am J Epidemiol, 170

of malignant mesothelioma. Lung, 190

and its metabolites affect pancreatic tumor growth in vivo. 
Mol Cancer, 8

associated with risk for melanoma. Int J Cancer, 119

Br 
J Cancer, 97

Cancer 
Lett, 269

2 diabetes in a Chinese population. Am J Epidemiol, 170, 

JAMA, 283

prognostic marker of gastrointestinal stromal tumour. 
Histopathology, 54

in pancreatic cancer. J Surg Oncol, 104

and disease. Ann Hum Genet, 19

associated with susceptibility to emphysema. Am J Hum 
Genet, 66


