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Abstract  

Background: Adipose tissue is an endocrine organ that  
secretes various bioactive adipocytokines, such as adiponectin.  

Adiponectin has anti-inflammatory, anti-diabetic and anti-
atherosclerotic properties. Therefore, it may act as a protector  

against multiple metabolic disorders, including diabetes  
mellitus, dyslipidemia, and hypertension. In addition, it may  
have a relationship with some gastrointestinal disorders, such  
as gastro-esophageal reflux disease, gastritis and peptic ulcer  

disease.  

Aim of Study:  Aim of the work: The main contribution of  
this work is to determine the relation between plasma adi-
ponectin level and peptic ulcer disease which was diagnosed  

previously by endoscopy.  

Subjects and Methods:  This study was carried out on 60  
patients and 20 healthy control individuals, who were subjected  

to full history taking, thorough clinical examination and Body  
Mass Index (BMI) measurement. Laboratory investigations  

were carried out including Fasting Blood Glucose (FBG),  

Complete Blood Count (CBC), liver function tests, renal  

function tests, helicobacter pylori antigen in stool, serum  
triglyceride, serum cholesterol and serum adiponectin level.  

Upper GIT endoscopy was used for screening the individuals  
to diagnose gastritis or ulcer.  

Results:  A negative correlation was established between  
endoscopically diagnosed patients with Peptic Ulcer Disease  
(PUD) and gastritis and plasma adiponectin level.  

Conclusion: Patients with peptic ulcer disease and gastritis  

had low plasma adiponectin level.  

Key Words:  Adiponectin – Endoscopy – Gastritis – Peptic  

ulcer.  

Introduction  

PEPTIC  Ulcer Disease (PUD) is one of the most  
common gastrointestinal diseases that affect ap-
proximately 4.5 million people annually. 10%- 
20% of patients with PUD will experience compli-
cations. In Egypt, the incidence of PUD is approx- 
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imately 8.1 % per year, 6% men and 2.1 % women.  
The Egyptian annual mortality rate is 4-6 people  

per 100,000 cases [1,2] . PUD is a multifactorial  
disease based on etiology and risk factors. Ulcers  

occur with hyper-secretion of hydrochloric acid  

and pepsin that cause an imbalance between gastric  

luminal factors and degradation in the defensive  
function of the gastric mucosal barrier.  

When acid and pepsin invade a weakened area  

of the mucosal barrier, histamine is released which  

will stimulate parietal cells to secrete more acid.  

Erosion occurs to form the ulcer with the continu-
ation of this vicious cycle [3] . Ulcer bleeding,  
perforation, pyloric obstruction and gastric malig-
nancy are the most common complications of PUD.  

Bleeding PUD represents about 60% of the causes  

of upper Gastrointestinal (GI) bleeding. It is the  
second common cause of upper GI bleeding in  
Egypt. The mortality rate due to ulcer hemorrhage  

is approximately 5% [4] .  

Adiponectin is one of the bioactive proteins,  

which are secreted by the adipose tissue. Production  
and secretion of adipocytokines are regulated main-
ly by the nutritional condition and lifestyle factors  

such as physical inactivity. Adiponectin is adipocyte  

specific cDNA encoding a 244-amino-acid protein,  

that is homologous to collagen VIII and X and  
complement factor C1q. Adiponectin is the most  
abundant gene product in adipose tissue and ac-
counts for 0.01% of total plasma protein [5] . Re-
cently, it was demonstrated that adiponectin inhib-
ited TNF-a  induced expression of endothelial  
adhesion molecules. Experimental studies demon-
strated that adiponectin expression is negatively  

regulated by pro-inflammatory cytokines including  

IL-6 and TNF-a , whereas adiponectin modulates  
the action and production of TNF- a  in various  
tissues [6] .  
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Accordingly, several studies shown that hypoad-
iponectinemia is associated with increased IL-6  

[7] . Adiponectin is inversely correlated to body fat  

percentage, central fat distribution, fasting plasma  

insulin, abnormal oral glucose tolerance as it plays  
a role in fatty acid catabolism [8] . Hypoadi-
ponectinemia was noticed with certain diseases,  

including diabetes mellitus, hyperlipidemia, hyper-
tension, atherosclerosis, and coronary heart disease  
[9] . The role of adiponectin in PUD according to  
its protective and anti-inflammatory properties up  

to our knowledge is not clear. Hence, the aim of  
this work is to determine the relation between  
plasma adiponectin level and PUI diagnosed by  
endoscopy.  

Subjects and Methods  

This cross sectional study was carried out on  

60 patients and 20 healthy persons from Gastroen-
terology and Hepatology Unit (inpatient and out-
patient), Internal Medicine Department, Tanta  
University Hospital from June 2017 to May 2018.  
The study was approved by the Faculty Ethical  
Committee; informed consent of the patient was  
obtained.  

The study population was classified into three  

groups:  

• Group 1:  Includes 30 patients endoscopically  
diagnosed with gastritis.  

• Group 2:  Includes 30 patients endoscopically  
diagnosed with peptic ulcer.  

• Group 3: (control group): Includes 20 apparently  
healthy persons who were endoscopically diag-
nosed free of neither gastritis nor peptic ulcer.  

Inclusion criteria:  

Patients of different ages and sex presented  

with endoscopically diagnosed peptic ulcer or  

gastritis were enrolled in this study.  

Exclusion criteria:  
Patients with diabetes mellitus, dyslipidemia,  

hypertension, ischemic heart disease, patients using  

NSAID for last 3 month and patients with body  
mass index more than 30.  

All subjects were subjected to the following:  

History taking: Regarding age, sex and special  

habits (smoking and alcohol).  

Thorough clinical examination: Including, vital  

signs, chest, cardiac and abdominal examination,  
Body Mass Index (BMI) was measured by the  
equation (weight by kg)/(height/m 2) [10] .  

Laboratory investigations: Morning samples  
were collected from antecubital vein after an over-
night fast under complete aseptic technique: Fasting  

Blood Glucose (FBG), Complete Blood Count  
(CBC), liver function tests: Total and direct bi-
lirubin, SGOT, SGPT, serum albumin, prothrombin  
time and activity, renal function tests (blood urea  

and serum creatinine), helicobacter pylori antigen  
in stool, serum triglyceride and cholesterol and  
serum adiponectin level.  

Pelvi-abdominal ultrasonography:  Was used  
to detect any pelvi-abdominal organ disease. Upper  

GIT endoscopy: Upper gastrointestinal endoscopy  
screening was done to diagnose gastric mucosal  

defects such as gastritis or ulcer (gastric and duo-
denal).  

Statistical analysis of the data:  
Data entry and statistical analyses were per-

formed using SPSS [statistical package of social  

sciences) Version 20 (Armonk, NY: IBM Corp).  
Data were expressed in mean and standard devia-
tion. Categorical data were expressed in numbers  
and percentage. The quantitative data were exam-
ined by Kolmogorov Smirnov test for normality  

of data. Chi square test was used to compare cate-
gorical data. Independent sample t-test (student t-
test) was used for continuous normally distributed  
data. Analysis of Variance (ANOVA) test was used  
for multivariate continuous normally distributed  
data. Statistical significance was considered when  

probability (p) value was less than 0.05.  

Results  

There was no statistically significant difference  

between the three studied groups regarding gender,  
age, smoker, ex-smoker or nonsmokers. All partic-
ipants involved in the study were nonalcoholic.  
There was no statistically significant difference  

between the studied groups as regard age, BMI,  

SBP or DBP (Tables 1,2).  

No statistically significant difference was de-
tected between the studied groups as regard patient's  

complaint (abdominal pain, dyspepsia, vomiting)  
with a statistically significant difference between  

group 1 and group 2 as regard upper GIT bleeding  

(Table 3).  

There was a statistically significant difference  

between the three groups as regard hemoglobin  

level, serum cholesterol level and the international  

normalized ratio with no statistically significant  
difference as regard serum creatinine, fasting blood  

sugar, or triglyceride level. There was a statistically  

significant difference between the peptic ulcer and  
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Peptic ulcer  
(N=30)  p Table (5): Comparison between the three studied groups  

Gastritis  
(N=30)  

Control  
(N=20)  

Peptic ulcer  
(N=30)  p  

Gastritis  
(N=30)  

Control  
(N=20)  

p 
 

Gastritis  
(N=30)  

Control  
(N=20)  H.pylori  

Peptic ulcer  
(N=30)  

No.  %  No.  %  No.  %  

0.894  18  
2  

28  
2  

26  
4  

93.3  
6.7  

86.7  
13.3  

90.0  
10.0  

Negative  
Positive  

control group as regard Hb and serum cholesterol  

level and between gastritis group and control group  

(Table 4).  

There was no statistically significant difference  

between the groups as regard H. pylori infection  
(Table 5).  

In peptic ulcer group, the adiponectin level was  
low in 83.3%, normal in 16.7% the mean was 2.99  
±2.63. In the control group, the adiponectin was  

low in 30%, normal in 70% and the mean was 8.43  
±7.41. There was a statistically significant differ-
ence between gastritis group and control group  
also, between peptic ulcer and control group. Lower  

levels of adiponectin were detected in gastritis and  
peptic ulcer groups compared to control group  

(Table 6).  

There was a significant negative correlation  

between serum cholesterol level and adiponectin  

level in group 1 (p=0.037) Fig. (1).  

Our results revealed a negative correlation  
between peptic ulcer and gastritis and plasma  
adiponectin level as in gastritis and peptic ulcer  

groups, the adiponectin level was low in 76.7%,  

normal in 23.3% and the mean was 3.0±2.40.9 Fig.  
(2).  

Table (1): Comparison between the studied groups as regard  

gender and smoking.  

Table (3): Comparison between the three studied groups  
according to patient's complaint.  

p 
 Complaint  

Gastritis  
(N=30)  

Control  
(N=20)  

Peptic ulcer  
(N=30)  

No.  %  No.  %  No.  %  

5  
8  
8  
4  
5  

16.6  
26.6  
26.6  
13.3  
16.6  

10  
7  
6  
3  
4  

33.3  
23.3  
20.0  
10.0  
13.3  

6  
0  
5  
4  
5  

20.0  
0.0  
25.0  
20.0  
25.0  

1.000  
0.010*  
0.292  
0.630  
1.000  

Abdominal pain  
Bleeding  
Dyspepsia  
Pallor  
Vomiting  

*: Statistically significant at p<0.05.  

Table (4): Comparison between the three studied groups  
according to laboratory investigations.  

Control  
(N=20)  

Gastritis  
(N=30)  p 

 

Peptic ulcer  
(N=30)  Laboratory  

investigation  
M  SD  M SD M SD  

• Hb (g/dl)  9.10±1.75  8.52±2.33  13.09± 1.82  0.029*  

• TG (mg/dl)  

• Cholesterol  
(mg/dl)  

• INR  

0.072  170.5±45.33  

191.5±49.39  

149.1 ±33.97  

154.7±39.59  

176.8±43.78  

192.9±38.10  0.005*  

0.041*  1.17±0.27  1.11 ±0.23  1.02±0.04  

p 1=0.991, p2=0.011 *, p3=0.008*  

0.252  1.50±1.46  1.48±1.84  0.96±0.26  

94.27±23.29  90.43 ± 15.03  87.55± 18.03  0.468  

• S. creatinine  
(mg/dl)  

• FBS (mg/dl)  

p 1=0.500, p2=0.208, p3=0.022*  

p1=0.401, p2=0.012*, p3=0.079  

p  : Value for comparing between the three groups.  
p 1 : Value for comparing between group 1 and group 2.  

p2: Value for comparing between group 1 and group 3.  
: Value for comparing between group 2 and group 3.  
: Statistically significant at p<0.05.  

p3 
* 

 

No.  %  No.  %  No.  %  

Gender:  
Male  14  46.7  17  56.7  8  40.0  0.492  
Female  16  53.3  13  43.3  12  60.0  

Smoking:  
Non-smoker  23  76.7  21  70.0  18  90.0  0.476  
Smoker  5  16.7  8  26.7  2  10.0  
Ex-smoker  2  6.7  1  3.3  0  0.0  

χ
2

: Chi-square test.  
* : Statistically significant at p<0.05.  

Table (2): Comparison between the studied groups as regard  

age, BMI, SBP and DBP.  

M  SD  M  SD  M  SD  

Age (years)  51.93  13.21  50.80  16.14  42.0  16.63  0.062  
BMI (kg/m2)  26.33  2.19  25.17  2.34  25.25  1.48  0.070  
SBP (mmHg)  119.0  17.29  118.7  17.76  111.0  10.21  0.173  
DBP (mmHg)  79.67  8.50  76.67  10.93  74.50  6.86  0.141  

ANOVA test.  
*: Statistically significant at p<0.05.  

according to H. pylori.  

χ
2

: Chi-square test. *: Statistically significant at p<0.05.  

Table (6): Comparison between the three studied groups  
according to adiponectin.  

23  
7  
0  

76.7  
23.3  
0.0  

25  
5  
0  

83.3  
16.7  
0.0  

6  
14  
0  

30.0  
70.0  
0.0  

Control  
(N=20)  

Gastritis  
(N=30)  p 

 

Peptic ulcer  
(N=30)  Adiponectin  

(μg/ml)  
%  No. % No.  % No.  

Low  
Normal  
High  
Mean ±  SD  3.0±2.40  2.99±2.63  8.43±7.41  <0.001*  

<0.001*  

p 1=0.837, p2<0.001 *, p3<0.001 *  

χ
2

: Chi-square test. ANOVA test.  
p : Value for comparing between the three groups.  
p1: Value for comparing between group 1 and group 2.  

p2: Value for comparing between group 1 and group 3.  

p3: Value for comparing between group 2 and group 3.  

* : Statistically significant at p<0.05.  
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Adiponectin (pg/ml)  

Fig. (1): Diagram showed a significant negative correlation  
between serum cholesterol level and adiponectin  
(pg/ml) level in group 1.  
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Fig. (2): The diagram showed that the adiponectin level  

distribution was lower in both gastritis and peptic  

ulcer groups compared to control group.  

Discussion  

In this study, females represent 51.25% of the  

participants while males represent 48.75% with no  
significant difference between both sexes regarding  
serum adiponectin level. Scherer et al., [11]  ex-
plained that, the effect of sex difference on adi-
ponectin level was established during neonatal  
imprinting of adipocyte or brain function by an-
drogens independent from adult sex hormone reg-
ulation. Bottner et al., [12]  have proposed that the  
sex difference is established at puberty; adiponectin  

levels decrease in boys with increasing testosterone  

levels and are unchanged in girls. Laughlin et al.,  
[13]  demonstrated that endogenous sex hormones  
did not explain the higher circulating adiponectin  
levels in women than men.  

In our work, the range of age was between 21- 
80 years for gastritis group, 21-85 years for peptic  

ulcer group and 18-68 years for the control group  

with no significant difference between serum adi-
ponectin level and age in gastritis and peptic ulcer  

patients. In contrary to our results, Obata et al.,  

[14]  found that serum adiponectin level has a pos-
itive correlation with age in both sex. The levels  
are increased in elderly (<60 years) and signifi-
cantly lower in young healthy subjects (<40 years).  

Cnop et al., [15]  also reported higher adiponectin  
levels at older ages in healthy men and women  

between the ages of 32-75 years irrespective to  

sex difference.  

Cohen et al., revealed that serum adiponectin  

level increased about 1µg/ml for every 10 years  
of age in healthy subjects but the pathogenesis of  

this correlation was unclear. In the present study,  
there was no significant difference between the  

three groups as regard BMI. On contrary to our  

results: Cohen S et al., [16]  demonstrated that with  
larger numbers of women with higher values of  
BMI showed a decrease in adiponectin. Combs et  

al., [17]  as well showed that adiponectin was lower  
among overweight and obese women compared to  

average weight women. In our study, most of the  

participants had nearly normal systolic and diastolic  

blood pressure. On the other hand, Baden M et al.,  

[18]  documented that there was a negative relation  
between BP and adiponectin level in healthy people.  

Adamczak et al., [19] as well reported that plasma  
adiponectin levels were significantly lower in  
essential hypertensive patients compared with  

normotensive subjects. Iwashima et al., [20]  also  
reported that hypoadiponectinaemia is a risk factor  

and predictor for hypertension.  

All study participants were not consuming  

alcohol. Sierksma, et al., [21]  concluded that con-
sumption of at least one alcoholic beverage daily  

was associated with 7-15% higher adiponectin  

levels. Steven, et al., [22]  showed that higher adi-
ponectin level could be detected in women con-
suming alcohol than in men, the majority of par-
ticipants in the study are non-smokers 77.5% with  
no significant difference in the adiponectin level  

in smoker group in comparison with nonsmoker  
ones. In agreement with our results, Jaw-Shiun, et  

al., [23]  reported that adiponectin levels did not  

vary by smoking status. In contrary to that, Kotani  

K, et al., [24]  found lower adiponectin level in  
current smokers relative to non-smokers and smok-
ing cessation could increase adiponectin level.  

We found that, no significant difference in  
adiponectin level between H. pylori negative and  

positive patients. Ando et al., [25]  showed that,  
there was no statistically significant difference in  
adiponectin level between H. pylori positive and  

negative patients. Torisu et al., [26]  documented  
that the circulating adiponectin level was lower in  
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atrophic gastritis-positive patients than in atrophic  

gastritis-negative patients with no significant dif-
ference between H. pylori-negative and H. pylori-
positive subjects.  

Our work showed that hemoglobin level is not  

affected by the hpoadiponectinemia of the gastritis  

and peptic ulcer groups. Kohno K, et al., [27]  found  
that high adiponectin level was associated with  
decreased levels of three erythroid-related variables  

(hemoglobin levels, hematocrit levels, and RBC  
counts). Yokota T, et al., [28]  revealed that that  
adiponectin negatively regulates the growth of  

hematopoietic cells and high adiponectin levels  
significantly related to incidence of anemia in  

Japanese men. In our study, hypoadiponectinemia  

was not associated with change of triglyceride  

level but it was associated with increased choles-
terol level. Qiao L [29]  reported that Adiponectin  
affects lipid (VLDL-TG) metabolism but with  
unknown mechanism. Chandran et al., [30]  revealed  
that adiponectin reduces plasma TG by increasing  

VLDL-TG catabolism in skeletal muscle and pro-
motes HDL formation. Also, serum FFAs were  

found to be reduced in adiponectin-overexpressing  

mice.  

In our study, as all our participants had normal  
renal functions with no significant correlation  
between renal function and adiponectin level.  
Iwashima et al., [31]  performed a prospective study  
on 150 CKD patients and found an association  
between high level of adiponectin and worse degree  

of CKD. In addition, Ignacy et al., [32]  found that  
plasma adiponectin concentrations were three times  
higher in End Stage Renal Disease (ESRD) patient  
[33]  proved that adiponectin levels declined signif-
icantly after renal transplant of fifty-seven non-
diabetic kidney patients.  

No correlation between blood glucose level  

and adiponectin level detected in our study. Cnop  
et al., [15]  concluded that adiponectin was related  

to insulin resistance, independent of central adi-
posity it is explained by sex hormones in men, but  
not in women. Weyer et al., [34]  reported that  
hypoadiponectinemia has a close association with  
insulin resistance and hyperinsulinemia. Jiang Y,  
et al., [35]  documented that the baseline adiponectin  
levels were inversely related to the risk of predia-
betes despite gender and ethnic differences. Sirbu,  

et al., [36]  proved that adiponectin mRNA in VAT  
was significantly higher in obese insulin-sensitive  

patients than in the rest of the obese patients and  

negatively correlated with HOMA-IR and uric acid  
after adjustment for gender, TG/HDL ratio and  

uric acid.  

In the current study, there was negative corre-
lation between the adiponectin level and peptic  

ulcer and gastritis. It was found that peptic ulcer  

and gastritis were associated with low level of  

adiponectin. Yamamoto, et al., [37]  proved that a  
low serum adiponectin level was associated with  
an increased prevalence of endoscopic erosive  

gastritis in Japanese subjects. This was explained  
by the following physical inactivity, increased  
intra-abdominal pressure and impaired gastric  
emptying. Alkhalidy, et al., [38]  proved that adi-
ponectin had an important role in gastritis especially  

when there is H. pylori infection. Its level had  

negative correlation with BMI and lipid profile.  

Kato, et al., [39]  documented that hypoadiponec-
tinaemia was associated with an increased risk of  

erosive esophagitis in men and might have an  
influence on the pathogenesis of GERD. Nigro, et  

al., [40]  as well found that fat accumulation results  

in an altered expression of several hormones,  
growth factors, and adipokines. Adiponectin might  

act as a protective endocrine factor against estab-
lishment and/or progression of several obesity  

related diseases. Also, it represented a useful ther-
apeutic approach against obesity and obesity-related  

diseases. Laurila A, et al., [41]  documented that  
high cholesterol level and high cholesterol diet  

were associated with increased incidence of gas-
tritis. The study was done on mice which were fed  

by high cholesterol diet and find a higher incidence  
of gastritis in high cholesterol fed mice than in  

normally fed mice.  

Kim H, Jeon H, et al., [42]  found that cholesterol,  
LDL-C and HDL-C were all decreased in DU  
patients with many etiological and contributing  

factors as dietetic, microbial and genetic that may  

affect the cholesterol level. H. pylori may be re-
sponsible for lipid profile alternation by inflamma-
tory cytokines such as inerlukin-1, interlukin-6, or  
tumor necrotic factor, secreted by the chronic  

inflammatory condition induced by it. As a result,  

Lin C, Lia W [43]  was found that statins prescribed  

for patients of gastritis, significantly reduces the  
risk of PUD as it is acting as anti-inflammatory  
reducing levels of C-reactive protein. Up to our  
knowledge, there are limited published data reveals  

the relation between adiponectin level and peptic  

ulcer.  

Conclusion:  
Our study revealed that a low serum adiponectin  

level is significantly associated with increased risk  
of endoscopic peptic ulcer and gastritis, after  
expressing other factors including age, sex, BMI,  
blood pressure, smoking, alcohol, lipid profile  
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(cholesterol and triglycerides), FBS and endoscopic  

findings of peptic ulcer and gastritis.  

Recommendations:  
We recommend conducting large-scale studies  

and multicenter ones to evaluate the relation be-
tween adiponectin level and peptic ulcer. Following  
studies should be done on using adiponectin in the  

treatment of peptic ulcer and gastritis.  
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