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Abstract: Background/Aim: The association between fatty liver and H. pylori infection is controversial in the literature. This study aimed to investigate the association of ZJU index, a novel indicator of fatty liver, with the prevalence
of H. pylori infection in a Chinese population. Methods: The adults who underwent their health checkups at the First
Affiliated Hospital, College of Medicine, Zhejiang University between July 1, 2014 and December 31, 2014, were
enrolled in this study. H. pylori infection status was determined by 13C urea breath test, and the association of ZJU
index with the prevalence of H. pylori infection was analyzed. Results: Of 8308 participants enrolled, 3732 (44.92%)
were positive for for H. pylori infection. H. pylori-positive participants had higher ZJU index and more unfavorable
metabolic profile than H. pylori-negative controls. ZJU index was positively associated with the prevalence of H. pylori
infection. Both univariate and multivariate logistic analysis showed that ZJU index was significantly associated with
risk factors of H. pylori infection. Conclusions: H. pylori infection affects 44.92% of the study population, and ZJU
index was positively associated with the prevalence of the infection.
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Introduction
Helicobacter pylori (H. pylori) infection is one
of the most common chronic infections worldwide [1]. The infection significantly increases
the risk of gastropathy including chronic gastritis, peptic ulcer, gastric cancer, and gastric
mucosa-associated lymphoid tissue (MALT)
lympthoma [2]. H. pylori infection may also
cause extragastric diseases such as idiopathic
thrombocytopenic purpura, chronic bronchitis,
and neurological disorders [3]. The contribution
of H. pylori infection on obesity, insulin resistance, and cardiovascular diseases has also
been reported [4-6].
Fatty liver disease is the most common liver
disease in Western countries, affecting 20%30% of general adults [7]. The association of
H. pylori infection with fatty liver disease has
been paid much attention to during recent
decade. Cindoruk and colleagues firstly detected H. pylori DNA in the liver biopsy sample

from a nonalcoholic steatohepatitis patient [8].
Pirouz et al. reported that 45.5% (5/11) of paraffin-embedded liver specimens from patients
with nonalcoholic fatty liver disease (NAFLD)
were positive for H. pylori DNA [9]. Further studies observed that fatty liver patients had higher
rates of anti-H. pylori IgG compared with controls [10, 11], and H. pylori-positive individuals
had lower liver-to-spleen ratio, an indicator of
fatty liver, than H. pylori-negative controls [12].
The observations that H. pylori eradication significantly improved the metabolic profile, liver
function and fatty liver further support a significant association of H. pylori infection with fatty
liver disease [13, 14]. On the contrary, a recent
study reported that the prevalence of H. pylori
infection was not associated with fatty liver disease determined by hepatic steatosis index or
NAFLD liver fat score [15]. The inconsistency
may rise from relatively small sample size, differences in study population, methodologies for
detecting H. pylori infection and fatty liver.

ZJU index and H. pylori infection
ZJU index is a novel model developed recently
by our group for screening fatty liver in the
Chinese population [16]. The index is based on
body mass index, fasting plasma glucose, triglycerides and serum alanine aminotransferase-to-aspartate transaminase ratio, and is
proved to be an effective parameter for screening fatty liver with high sensitivity and specificity [16]. A recent study by Ji et al. also found
that ZJU index is a useful indicator for recognizing insulin resistance in the Chinese general
population [17]. Whether ZJU index, instead of
ultrasonography-diagnosed fatty liver, is associated with H. pylori infection is unclear.
In this study, we performed a cross-sectional
study to investigate the association of ZJU
index with the prevalence of H. pylori infection
in a Chinese population.
Materials and methods
Study population
This was a cross-sectional study population of
asymptomatic Chinese adults who underwent
their health examinations at the First Affiliated
Hospital, College of Medicine, Zhejiang University between July 1, 2014 and December 31,
2014. The analyses were limited to those who
had full records of anthropometric, biochemical data, and had results of H. pylori tests.
Those who took proton pump inhibitors, antidyslipidemia or antidiabetic drugs were excluded. Participants who had a history of H. pylori
eradication were also excluded from this study.
A total of 8308 participants (4928 men and
3380 women) with a mean (standard deviation) age of 47.0 (11.2) years were enrolled in
the final analysis.
All participants voluntarily consented to entry
into this study. The participants’ information
was anonymized at collection and analysis. The
study procedures were approved by the Ethics
Committee of the First Affiliated Hospital, College of Medicine, Zhejiang University.
Clinical examinations
The examination including anthropometric measurements and biochemical analyses were
conducted according to standard procedures
as previously described [4, 18]. All participants
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were instructed to fast overnight before the
clinical examinations. Height and body weight
were measured without shoes and with light
clothing. Body mass index was calculated by
dividing body weight in kilograms by the square of height in meters. Blood pressure was
measured using an automated sphygmomanometer.
Peripheral venous blood samples were collected for the analysis of serum glucose, uric
acid, liver enzymes including alanine aminotransferase (ALT), aspartate aminotransferase
(AST), and γ-glutamyltransferase, and serum
lipids including triglyceride, total cholesterol,
high-density lipoprotein (HDL) and low-density
lipoprotein (LDL) cholesterol. The levels of thyroid stimulating hormone, and platelet count
were also analyzed according to standard protocols. Regular intake of proton pump inhibitors, antidyslipidemia or antidiabetic drugs,
and the history of H. pylori eradication were
collected by self-reported questionnaire.
Detection of H. pylori infection
The H. pylori infection status was determined
based on the results of fasting 13C urea breath
test (13C-UBT). The test was carried out according to standard procedures described previously [4, 19]. In brief, a baseline breath sample
was collected by blowing through a straw in to
a 10-mL plastic container. A second breath
sample was collected 30 min after taking a
tablet containing 75 mg of 13C-urea (Beijing
Boran Pharmaceutical Co., Ltd., Beijing, China).
Both the baseline and 30-min breath samples were analyzed by an infrared heterodyne
radiometer (Beijing Huaheng Anbang Science
and Technology Co., Ltd, Beijing, China). If the
30-min value showed a greater than 4.0‰ difference over the baseline value, the test was
considered to be positive and the participant
was considered to be H. pylori infected.
Statistics analysis
Statistical analyses were performed with SPSS
version 13.0 (SPSS Inc., Chicago, IL). ZJU index
was calculated according to the formula: ZJU
index = body mass index (kg/m2) + fasting
blood sugar (mmol/L) + triglyceride (mmol/L) +
3 × ALT/AST ratio (+2, if female). Continuous
data for different groups were presented as
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Table 1. Comparison of clinical characteristics according to H. pylori infection status
H. pylori (+)
3732 (2252/1480)
46.9 (10.8)
24.14 (3.20)
127.4 (17.5)
77.9 (11.4)
20.0 (14.0-30.0)
21.0 (18.0-25.0)
23.0 (15.0-42.0)
1.30 (0.90-1.89)
4.86 (0.92)
1.13 (0.28)
2.59 (0.64)
4.78 (4.48-5.13)
338.5 (92.1)
1.68 (1.21-2.31)
203.0 (172.0-238.0)
34.7 (4.5)

Variables
n (male/female)
Age (yr)
Body mass index (kg/m2)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Alanine aminotransferase (U/L)
Aspartate aminotransferase (U/L)
γ-Glutamyltransferase (U/L)
Triglyceride (mmol/L)
Total cholesterol (mmol/L)
HDL cholesterol (mmol/L)
LDL cholesterol (mmol/L)
Fasting plasma glucose (mmol/L)
Serum uric acid level (μmol/L)
Thyroid stimulating hormone (mIU/L)
Platelet count (×109/L)
ZJU index

H. pylori (-)
4576 (2676/1900)
47.0 (11.6)
23.76 (3.19)
126.5 (17.7)
77.4 (11.5)
19.0 (13.0-28.0)
20.0 (17.0-25.0)
23.0 (15.0-39.0)
1.25 (0.86-1.92)
4.80 (0.93)
1.14 (0.29)
2.55 (0.63)
4.77 (4.47-5.11)
334.6 (89.6)
1.65 (1.17-2.33)
201.0 (170.0-235.0)
34.2 (4.5)

t value
2.959a
0.575
5.321
2.337
2.043
2.966b
1.620b
3.139b
2.058b
2.955
2.618
2.552
1.193b
1.976
1.098
1.810b
4.671

P value
0.088
0.565
<0.001
0.019
0.041
0.003
0.105
0.002
0.040
0.003
0.009
0.011
0.233
0.048
0.272
0.070
<0.001

Data are presented as mean (SD) or median (IQR). aχ2 value; bZ value. HDL, high-density lipoprotein; LDL, low-density lipoprotein.

Table 2. Association of ZJU index with prevalence of
H. pylori infection
ZJU index
quartiles
Quartile 1
Quartile 2
Quartile 3
Quartile 4

Total
2077
2077
2077
2077

H. pylori
(+)
872
886
981
993

PR%
41.98
42.66
47.23
47.81

χ2
P value
value
1.00 23.028 <0.001
1.02
1.13
1.14
PR

P<0.05 (2-tailed) was considered to be statistically significant.
Results
Prevalence of H. pylori infection in the
study population

Of 8308 participants enrolled in this
study, 3732 (44.92%) were positive for
PR%, prevalence rate; PR, prevalence ratio.
13
C-UBT and considered to be H. pyloriinfected. Compared with H. pylori-negative
participants, H. pylori-positive participants
Table 3. Association of ZJU index category with prevahad higher body mass index, systolic and
lence of H. pylori infection
2
diastolic blood pressure, serum alanine
ZJU index
H. pylori
χ
P
Total
PR% PR
aminotransferase and γ-glutamyltransfecategory
(+)
value value
rase levels. H. pylori-positive participants
<32.0
2698 1143 42.36 1.00 13.347 0.001
also had higher serum triglyceride, total
32.0-38.0 3964 1801 45.43 1.07
cholesterol, LDL cholesterol, and uric acid
>38.0
1646
788
47.87 1.13
levels, while lower serum LDL cholesterol
PR%, prevalence rate; PR, prevalence ratio.
levels than H. pylori-negative participants
(Table 1). These results showed that H.
mean and standard deviation or median and
pylori infection is associated with unfavorable
interquartile range. Student’s t-test, Mannmetabolic profile compared with H. pylori-negaWhitney U test, and Pearsons’s χ2 test were
tive individuals.
used for comparisons between the groups.
ZJU index and prevalence of H. pylori infection
Univariate and multivariate logistic regression
analyses were used to evaluate the odds ratio
A noticeable finding in Table 1 is that ZJU index,
(OR) and 95% confidence interval (CI) for H.
a novel model for screening fatty liver, was sigpylori infection using the related covariates.

22326

Int J Clin Exp Med 2016;9(11):22324-22330

ZJU index and H. pylori infection
Table 4. Univariate analysis for factors associated with H. pylori infection
Variables
χ2 value
Age (yr)
0.331
Gender (male)
2.959
Body mass index (kg/m2)
28.113
Systolic blood pressure (mmHg)
5.456
Diastolic blood pressure (mmHg)
4.171
Alanine aminotransferase (U/L)
2.377
Aspartate aminotransferase (U/L)
1.838
γ-Glutamyltransferase (U/L)
2.238
Triglyceride (mmol/L)
2.249
Total cholesterol (mmol/L)
8.711
HDL cholesterol (mmol/L)
6.845
LDL cholesterol (mmol/L)
6.500
Fasting plasma glucose (mmol/L)
0.170
Serum uric acid level (μmol/L)
3.903
Thyroid stimulating hormone (mIU/L) 4.269
Platelet count (×109/L)
4.269
ZJU index
21.693

OR (95% CI)
0.999 (0.995-1.003)
0.926 (0.848-1.011)
1.037 (1.023-1.052)
1.003 (1.000-1.005)
1.004 (1.000-1.008)
1.002 (1.000-1.004)
1.002 (0.999-1.005)
1.001 (1.000-1.002)
1.026 (0.992-1.060)
1.073 (1.024-1.124)
0.816 (0.701-0.950)
1.093 (1.021-1.170)
1.009 (0.996-1.055)
1.000 (1.000-1.001)
0.970 (0.942-0.998)
0.970 (0.942-0.998)
1.023 (1.013-1.033)

P value
0.565
0.085
<0.001
0.019
0.041
0.123
0.175
0.135
0.134
0.003
0.009
0.011
0.680
0.048
0.039
0.039
<0.001

OR, odds ratio; CI, confidence interval; HDL, high-density lipoprotein; LDL, low-density
lipoprotein.

Table 5. Multivariate analysis for factors associated with H. pylori
infection
Variables
χ2 value
OR (95% CI)
P value
Total cholesterol (mmol/L)
5.281 1.064 (1.009-1.122) 0.022
Thyroid stimulating hormone (mIU/L) 4.926 0.967 (0.939-0.996) 0.026
ZJU index
9.652 1.017 (1.006-1.028) 0.002
OR, odds ratio; CI, confidence interval.

nificantly higher among H. pylori-positive participants than H. pylori-negative controls. To
further analyze the association of ZJU index
with prevalence of H. pylori infection, we divided all the participants into quartiles according
to their ZJU index: ZJU index <32.2, 31.2-33.9,
33.9-37.1, >37.1 for quartile 1, 2, 3, and 4,
respectively. We found that ZJU index was
positively associated with the prevalence of H.
pylori infection. The prevalence was 41.98%
among the participants with ZJU index in quartile 1, and increased to 42.66%, 47.23%, and
47.81% in quartile 2, 3, and 4, respectively (P
for trend <000.1; Table 2). This finding suggests that individuals with higher ZJU index
were more likely to be H. pylori infected.
ZJU index could rule out fatty liver at a value of
<32.0 with a sensitivity of 92.2%, and could
detect fatty liver at a value of >38.0 with a
22327

specificity of 93.4%. To
analysis potential association of fatty liver with H.
pylori infection, we classified all the participants
into three groups according to their ZJU index
category: without fatty
liver (ZJU index <32.0),
uncertain (ZJU index between 32.0 and 38.0), and
with fatty liver (ZJU index
>38.0). As illustrated in
Table 3, the prevalence
of H. pylori infection was
significantly higher among
individuals with fatty liver
(ZJU index >38.0) than
those without fatty liver
(ZJU index <32.0). This
find-ing suggests a close
association between fatty liver and H. pylori infection among the study
population.
ZJU index and risk of H.
pylori infection

The factors associated with H. pylori infection were
analyzed by both univariate and multivariate binary logistic analysis. Our
univariate analysis found
that ten variables, including body mass index,
systolic and diastolic blood pressure, total cholesterol, HDL and LDL cholesterol, uric acid,
thyroid stimulating hormone, platelet count,
and ZJU idex were associated with risk factors
for H. pylori infection (Table 4). We further performed multivariate stepwise logistic analysis
by adjusting the variables that significantly
associated with H. pylori infection in Table 4.
We found that ZJU index (OR = 1.017; 95% CI:
1.006-1.028) remained to be statistically significantly associated with risk factors for H.
pylori infection (Table 5). This finding further
supported a significant association between
ZJU index and H. pylori infection.
Discussion
In this study, we provided evidence that ZJU
index, an indicator of fatty liver, is closely assoInt J Clin Exp Med 2016;9(11):22324-22330
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ciated with H. pylori infection in a Chinese
population. First, ZJU index was significantly
higher among H. pylori-positive individuals
than that among H. pylori-negative controls.
Second, ZJU index was linear and positively
related with prevalence of H. pylori infection.
Third, our univariate and multivariate logistic
analysis both found that ZJU index was significantly associated with risk factors for H. pylori
infection.
The extragastric consequences of H. pylori
infection has attracted a lot of attention [3,
20]. H. pylori infection may deteriorate metabolic profile, and thereby induce obesity and
obesity related metabolic diseases [21, 22].
Our results were in line with previous reports
that H. pylori-positive participants had unfavorable metabolic profile compared with H.
pylori-negative controls. Our results also showed that H. pylori-positive participants had
higher ZJU index than H. pylori-negative controls. ZJU index is a novel model developed
recently by our group for predicting fatty liver
disease [16]. ZJU index could rule out fatty liver
at a value of <32.0, and detect fatty liver at a
value of >38.0 with high sensitivity and specificity. Pathology results confirmed that this
model can be used for the detection of steatosis [16]. In this study, we found that for participants with fatty liver (ZJU index >38.0) had significantly higher prevalence of H. pylori infection than those without fatty liver (ZJU index
<32.0). This finding suggested a significant link
between fatty liver and H. pylori infection.
The mechanism by which H. pylori infection is
associated with fatty liver remains unclear. H.
pylori colonizes the stomach in childhood and
persists throughout life, and this persistent
infection elicits local and systemic chronic
inflammatory responses [23]. Recent study
found that H. pylori infection induced activation of NLRP3 inflammasome [24, 25], which
is an important trigger for obesity, insulin resistance, and fatty liver [26]. Fatty liver in turn
may impact the susceptibility of H. pylori infection. Morbidly obese individuals with fatty
liver had reduced polymorphonuclear bactericidal capacity [27], and decreased maturation
of monocytes into macrophages [28]. These
alterations may induce a more favorable immune environment for H. pylori infection. Further studies are needed to find out the the
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mechanistic explanation for the link between
fatty liver and H. pylori infection.
Our study had some limitations. First, the
cause-and-consequence relationship between
fatty liver and H. pylori infection could not be
answered by this cross-sectional study. Second, whether H. pylori eradication decreases
ZJU index and reduces the risk for fatty liver
remains uncertain. Further prospective studies
are needed to clarify these issues.
In conclusion, our results showed that H.
pylori infection affects 44.92% of the study
population, and ZJU index was positively associated with the prevalence of the infection. Our
results suggested a significant association of
fatty liver with H. pylori infection. Further clarifying the cause-and-consequence relationship
and underlying mechanism may have significant clinical importance for the disease prevention and management.
Acknowledgements
This work was supported by National Natural
Science Foundation of China (Nos. 81100278
and 81470838 to C.X., 81170378 and 81230012 to Y.L.), International Science and Technology Cooperation Projects of Zhejiang
Province (No. 2013C24010 to C.X.), and
Science Foundation of Health Bureau of
Zhejiang Province (Nos. 2015DTA020 to H.L,
and 2012RCA026 to C.X.). The funders did not
play any role in the study design, data collection and analysis, decisions regarding data
release or manuscript preparation.
Disclosure of conflict of interest
None.
Address correspondence to: Dr. Chengfu Xu, Department of Gastroenterology, The First Affiliated
Hospital, College of Medicine, Zhejiang University,
79 Qingchun Road, Hangzhou 310003, China. Tel:
0086-571-87236532; Fax: 0086-571-87236611;
E-mail: xiaofu@zju.edu.cn

References
[1]

Malfertheiner P, Megraud F, O’Morain CA,
Atherton J, Axon AT, Bazzoli F, Gensini GF, Gisbert JP, Graham DY, Rokkas T, El-Omar EM, Kuipers EJ; European Helicobacter Study Group.
Management of Helicobacter pylori infection-

Int J Clin Exp Med 2016;9(11):22324-22330

ZJU index and H. pylori infection

[2]
[3]

[4]

[5]

[6]

[7]
[8]

[9]

[10]

[11]

[12]

[13]

-the Maastricht IV/Florence Consensus Report. Gut 2012; 61: 646-664.
Polk DB and Peek RM Jr. Helicobacter pylori:
gastric cancer and beyond. Nat Rev Cancer
2010; 10: 403-414.
Franceschi F, Gasbarrini A, Polyzos SA and
Kountouras J. Extragastric Diseases and Helicobacter pylori. Helicobacter 2015; 20 Suppl
1: 40-46.
Xu C, Yan M, Sun Y, Joo J, Wan X, Yu C, Wang Q,
Shen C, Chen P, Li Y and Coleman WG Jr. Prevalence of Helicobacter pylori infection and its
relation with body mass index in a Chinese
population. Helicobacter 2014; 19: 437-442.
Polyzos SA, Kountouras J, Zavos C and Deretzi
G. The association between Helicobacter pylori
infection and insulin resistance: a systematic
review. Helicobacter 2011; 16: 79-88.
Nam SY, Ryu KH, Park BJ and Park S. Effects of
Helicobacter pylori infection and its eradication on lipid profiles and cardiovascular diseases. Helicobacter 2015; 20: 125-132.
Rinella ME. Nonalcoholic fatty liver disease: a
systematic review. JAMA 2015; 313: 22632273.
Cindoruk M, Cirak MY, Unal S, Karakan T, Erkan G, Engin D, Dumlu S and Turet S. Identification of Helicobacter species by 16S rDNA
PCR and sequence analysis in human liver
samples from patients with various etiologies
of benign liver diseases. Eur J Gastroenterol
Hepatol 2008; 20: 33-36.
Pirouz T, Zounubi L, Keivani H, Rakhshani N
and Hormazdi M. Detection of Helicobacter pylori in paraffin-embedded specimens from patients with chronic liver diseases, using the
amplification method. Dig Dis Sci 2009; 54:
1456-1459.
Polyzos SA, Kountouras J, Papatheodorou A,
Patsiaoura K, Katsiki E, Zafeiriadou E, Zavos C,
Anastasiadou K and Terpos E. Helicobacter pylori infection in patients with nonalcoholic fatty
liver disease. Metabolism 2013; 62: 121-126.
Sumida Y, Kanemasa K, Imai S, Mori K, Tanaka
S, Shimokobe H, Kitamura Y, Fukumoto K, Kakutani A, Ohno T, Taketani H, Seko Y, Ishiba H,
Hara T, Okajima A, Yamaguchi K, Moriguchi M,
Mitsuyoshi H, Yasui K, Minami M and Itoh Y.
Helicobacter pylori infection might have a potential role in hepatocyte ballooning in nonalcoholic fatty liver disease. J Gastroenterol
2015; 50: 996-1004.
Dogan Z, Filik L, Ergul B, Sarikaya M and Akbal
E. Association between Helicobacter pylori and
liver-to-spleen ratio: a randomized-controlled
single-blind study. Eur J Gastroenterol Hepatol
2013; 25: 107-110.
Abenavoli L, Milic N, Masarone M and Persico
M. Association between non-alcoholic fatty liv-

22329

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

er disease, insulin resistance and Helicobacter
pylori. Med Hypotheses 2013; 81: 913-915.
Salehi H, Minakari M, Yaghoutkar A, Tabesh E,
Salehi M and Mirbagher L. The effect of Helicobacter pylori eradication on liver enzymes in
patients referring with unexplained hypertransaminasemia. Adv Biomed Res 2014; 3:
131.
Baeg MK, Yoon SK, Ko SH, Noh YS, Lee IS and
Choi MG. Helicobacter pylori infection is not associated with nonalcoholic fatty liver disease.
World J Gastroenterol 2016; 22: 2592-2600.
Wang J, Xu C, Xun Y, Lu Z, Shi J, Yu C and Li Y.
ZJU index: a novel model for predicting nonalcoholic fatty liver disease in a Chinese population. Sci Rep 2015; 5: 16494.
Ji B, Qu H, Wang H, Wei H and Deng H. The ZJU
index: a useful indicator for recognizing insulin
resistance in the Chinese general population.
Acta Diabetol 2016; 53: 817-23.
Shen C, Wu X, Xu C, Yu C, Chen P and Li Y. Association of cholecystectomy with metabolic
syndrome in a Chinese population. PLoS One
2014; 9: e88189.
Shen Z, Qin Y, Liu Y, Lu Y, Munker S, Chen L, Yu
C, Chen P and Li Y. Helicobacter pylori infection
is associated with the presence of thyroid nodules in the euthyroid population. PLoS One
2013; 8: e80042.
Rabelo-Goncalves EM, Roesler BM and Zeitune JM. Extragastric manifestations of Helicobacter pylori infection: Possible role of bacterium in liver and pancreas diseases. World J
Hepatol 2015; 7: 2968-2979.
Lender N, Talley NJ, Enck P, Haag S, Zipfel S,
Morrison M and Holtmann GJ. Review article:
Associations between Helicobacter pylori and
obesity--an ecological study. Aliment Pharmacol Ther 2014; 40: 24-31.
Zhang Y, Du T, Chen X, Yu X, Tu L and Zhang C.
Association between Helicobacter pylori infection and overweight or obesity in a Chinese
population. J Infect Dev Ctries 2015; 9: 945953.
Walduck A, Andersen LP and Raghavan S. Inflammation, Immunity, and Vaccines for Helicobacter pylori Infection. Helicobacter 2015;
20 Suppl 1: 17-25.
Semper RP, Mejias-Luque R, Gross C, Anderl F,
Muller A, Vieth M, Busch DH, Prazeres da Costa C, Ruland J, Gross O and Gerhard M. Helicobacter pylori-induced IL-1beta secretion in innate immune cells is regulated by the NLRP3
inflammasome and requires the cag pathogenicity island. J Immunol 2014; 193: 35663576.
Ng GZ, Menheniott TR, Every AL, Stent A, Judd
LM, Chionh YT, Dhar P, Komen JC, Giraud AS,
Wang TC, McGuckin MA and Sutton P. The

Int J Clin Exp Med 2016;9(11):22324-22330

ZJU index and H. pylori infection
MUC1 mucin protects against Helicobacter pylori pathogenesis in mice by regulation of the
NLRP3 inflammasome. Gut 2016; 65: 10871099.
[26] Vandanmagsar B, Youm YH, Ravussin A, Galgani JE, Stadler K, Mynatt RL, Ravussin E, Stephens JM and Dixit VD. The NLRP3 inflammasome instigates obesity-induced inflammation
and insulin resistance. Nat Med 2011; 17:
179-188.

22330

[27] Palmblad J, Hallberg D and Engstedt L. Polymorphonuclear (PMN) function after small intestinal shunt operation for morbid obesity. Br
J Haematol 1980; 44: 101-108.
[28] Krishnan EC, Trost L, Aarons S and Jewell WR.
Study of function and maturation of monocytes in morbidly obese individuals. J Surg Res
1982; 33: 89-97.

Int J Clin Exp Med 2016;9(11):22324-22330

