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Abstract

Background: Helicobacter pylori infection is an important cause of gastritis in childhood, its role in the pathogenesis of peptic ulcer disease
in adults and children being generally known. In some cases, there are therapeutic management issues, because they do not heal or they
often relapse, although treatment regimens are applied as recommended. Our aim was to analyze the relationship between endoscopic
appearance and histological changes of the gastric mucosa in children with gastritis associated with H. pylori infection, in which persistent
infection after treatment was found. Materials and Methods: It was a prospective study on 1332 children assessed in our Service (Ist Pediatric
Clinic, Tirgu Mures, Romania), between January 2008 and January 2013, for gastritis with various etiologies. There were 609 cases of gastritisassociated with H. pylori infection. Results: The average age of patients was 13.21 years; the higher incidence was noted in 13–18-year-old
group, female gender and rural areas provenience; a number of 544 patients diagnosed with gastritis with H. pylori were reassessed
subsequently; after treatment, gastritis has healed and the infection was eradicated in 88.23% cases after a month, while in 64 patients
infection persisted. After a second regimen, endoscopic–histological modifications persisted in 31 (5.69%) cases; 1.28% cases remained
positive for longer. Conclusions: H. pylori infection was associated with high age group, as well as with endoscopic modifications; also, the
presence of H. pylori was correlated with histopathologic diagnostic. We try to emphasize the importance of assessing bacterial resistance
to antibiotics, studying of bacterial genome and genetic susceptibility of human subjects.
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 Background
Gastritis are inflammatory processes of the gastric
mucosa, confirmed by histological arguments [1] and
clinically manifested by postprandial epigastric prolonged
plenitude, decrease of appetite, disinclination for food,
nausea, gastroesophageal reflux, dyspepsia, distended
abdomen, eructations, postprandial epigastric pyrosis,
hunger or nocturnal pains, relieving of pains after antiacid drugs, and different non-specific (extra-digestive)
symptoms [1, 2].
Gram-negative bacillus, Helicobacter pylori (H. pylori) is
responsible for one of the most common human infections,
an important cause of gastritis in childhood and the most
common etiology of gastritis [3, 4].
Epidemiology of H. pylori infection has changed in
recent years: there are low rates of incidence in North
and West European countries (<10% in children and
adolescents), but infection remains common in some
areas (Eastern Europe, Mexico, immigrants from South
ISSN (print) 1220–0522

America, Africa, many Asian countries and in aborigines
of North America) [5, 6].
It is well documented nowadays that H. pylori represents
a trigger for gastritis and peptic ulcer disease, while the
long-term infection associates a high risk for malignancies
in adulthood (lymphoma or gastric adenocarcinoma) [7–9].
The microorganism has a number of virulence factors,
which help it to affix itself to the gastric mucosa and to
generate the disease into the host organism: multiple
unipolar flagella, microaerophilic survival ability, enzyme
equipment (urease, vacuolated cytotoxin, catalase, lipopolysaccharidasis, cytotoxin-associated antigen – CagA)
[2, 10–16].
Besides history and clinical changes mentioned above,
the diagnosis of gastritis with H. pylori require laboratory
investigations; it involves histological identification of
bacteria in biopsy taken fragments together with other
non-invasive methods.
Superior digestive endoscopy is the elected procedure
for the diagnosis. There is a new endoscopic classification
ISSN (on-line) 2066–8279
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used for gastritis, including erosive and non-erosive forms
in addition with topography (antral, gastric body gastritis
or pangastric localization); the endoscopic aspect in
H. pylori gastritis is characterized by a micronodular antral
mucosa (>50% of cases) or paving stone appearance
(98–100% of cases); gastritis classification uses the
Sydney (endoscopic, histologic, etiologic) criteria [17].
The classic treatment for H. pylori infections means
a double antibiotic therapy: Amoxicillin 20–30 mg/kg/day
+ Clarithromycin 15 mg/kg/day or Amoxicillin +
Metronidazole 15–20 mg/kg/day or Clarithromycin +
Metronidazole for two weeks, associated with proton
pump inhibitors (PPI) for four weeks [1, 17–21].
For some patients, we could perform immunoenzymatic
technique HpSA (H. pylori antigens detection in human
feces) [20].
In some cases of peptic diseases, despite a correct
treatment, H. pylori infection do not cure or relapse, the
presence of bacteria in the stomach being reconfirmed at
post-therapy assessment.
Aim
The purpose of our work was to find correlations
between H. pylori infection, endoscopic appearance at
esogastroduodenoscopy (EGD) and histology in cases of
gastritis with H. pylori in children. We also proposed to
analyze the cases, which, despite a properly conducted
treatment for eradication of microorganism, failed to
heal, as well as endoscopic and histological appearance
in this particular cases.
 Materials and Methods
It was a prospective study including an initial number
of 1332 children aged between 2 and 18 years, admitted in
the Department of Pediatric Gastroenterology, University
of Medicine and Pharmacy of Tîrgu Mureş, Romania,
with different types of gastritis between January 2008
and January 2013.
The study was conducted based on case report forms,
the clinical examination, the endoscopic appearance and
histology of biopsy taken gastric mucosa fragments.
The effectiveness of therapy was evaluated by clinical
and endoscopic methods after one months of treatment
(when there is clinical and histological healing in treated
cases); in cases with persistent infection after the first
treatment regimen, we continued with a second scheme,
followed by a revaluation at two months, respectively.
We had 611 (45.87%) cases of gastritis with H. pylori,
diagnosed by clinical findings together with serology,
EGD, rapid urease test and results of histological
examinations of biopsy fragments; the tissue fragments
were processed through standard histological methods:
formalin fixation, sampling, paraffin inclusion, sectioning,
Hematoxylin–Eosin and Giemsa staining.
The final diagnosis was confirmed endoscopically,
bacteriologically and histopathologically. For some
patients, we could perform immunoenzymatic technique
HpSA.
From the other 721 cases diagnosed with other types
of gastritis, a number of 625 patients were considered as
control group for comparisons between children with
and without H. pylori infection.

The recommended treatment in cases of gastritis
included hygienic-dietary regime (excluding not tolerated
food) and medication (antacids, antisecretory, gastroprotective and Sucralfate) and also an anti-infectious
treatment.
The post-therapy evaluation was possible for a number
of 544 cases, the rest of patients either followed the
prescribed treatment incorrectly, interrupted medication
on their own decision, without a medical indication, or
were not present for medical at follow-up one and/or
two months – so evidence of 67 cases was lost).
The inclusion criteria for study were:
▪ recurrent abdominal pains, epigastric pains, sometimes
rhythmic with eating, periombilical pains, nausea, vomiting
and heartburn, loss of appetite with weight loss;
▪ acute or chronic gastritis diagnosed on clinical,
endoscopic and histological criteria, in children with
H. pylori infection suspected by endoscopic appearance
and documented by diagnostic tests;
▪ cases diagnosed with gastritis associated with
H. pylori infection, which followed the recommended
treatment;
▪ patients with H. pylori gastritis which followed the
treatment and presented for one and two month follow-up.
The exclusion criteria in our study were:
▪ gastrointestinal symptoms that were not gastritisspecific: documented parasitosis or urinary tract infections,
functional abdominal pain, abdominal epilepsy;
▪ acute or chronic gastritis with other etiology,
diagnosed on clinical, endoscopic and histologic criteria
(with the absence of H. pylori infection);
▪ patients who refused digestive endoscopy;
▪ cases with endoscopic appearance highly suggestive
for H. pylori, but in which infection was not confirmed
by diagnostic tests (or testing was not performed for
technical reasons);
▪ patients which followed incorrectly the prescribed
treatment or interrupted medication on their own;
▪ cases of gastritis with H. pylori which started the
specific recommended treatment after the diagnosis but
who did not present for follow-up.
All patients underwent endoscopy at presentation
and at subsequent checks. EGD was performed with
Olympus fiberscope, after 8–12 fasting hours, under local
anesthesia with 2% Xylocaine and proper premedication
[22]. An informed consent in compliance with the principles
of the Helsinki Declaration was obtained from parents
or legal tutors of each child. The study was approved by
the local Ethics Committee of the University of Medicine
and Pharmacy of Tîrgu Mureş.
 Results
Distribution by age groups: the average age of patients
in the study group was 13.21 years, with a higher incidence
in 13–18 years group (Table 1).
When comparing the age distribution between group
of children with H. pylori gastritis and patients with
other types of gastritis, we found that in patients with
H. pylori-associated gastritis (confirmed by H. pylori
detection in bioptic fragments), the high age was predominant,
with a statistical significant difference (p=0.0002), as
appears in Figure 1.
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Table 1 – Demographic characteristics of the study
group
Age groups [years] – n (%)
40 (7.35%)
2–6
177 (32.53%)
7–12
327 (60.11%)
13–18
13.21 (2–18)
Median age (range)
Gender – n (%)
427 (78.49%)
Female
117 (21.5%)
Male
Area of origin – n (%)
361 (66.36%)
Rural
183 (33.63%)
Urban
Total – n=544
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Histological changes were represented by (Figure 4):
H. pylori acute gastritis in 32 cases, H. pylori chronic
gastritis in 430 cases (from which chronic gastritis with
marked activity and H. pylori in 338 cases, foveolar
regenerative hyperplasia in 16 cases, atrophic gastritis –
three cases and intestinal metaplasia – in four cases) and any
detectable histological changes, normal mucosa appearance,
or not enough material in 82 samples. We mention that
in these cases the diagnosis of H. pylori gastritis was based
on clinical aspect, positive rapid urease test, positive serology,
fecal antigen detection, knowing that the gastrointestinal
mucosa may be affected in plots and biopsy material can
be taken from healthy tissue, without possibility of thus
excluding the H. pylori infection.

Figure 1 – Distribution by age groups in cohort of
children with and without H. pylori-associated gastritis.

Basic characteristics of the cohort are presented in
Table 1; briefly, the females were predominant (78.49%),
as well as patients from rural area (66.36%).
The main reasons for which parents brought the
child to the doctor were the following (with different
subjective complaints at the first presentation): abdominal
pain in 408 cases (75%, of which epigastric pains in 341
cases, 83.57% abdominal painful symptoms, periumbilical
pain in 11 cases – 2.69%, and diffuse pain in 56 cases,
13.72% abdominal painful symptoms); nausea, vomiting in
100 (18.38%) cases, loss of appetite in 19 (3.49%) cases,
weight loss in three (0.55%) cases, other events (bitter taste,
heartburn, constipation, rash) in 14 (2.57%) cases.
The initial (at the first presentation) diagnostic EGD
(interpreted according to the Sydney criteria) showed
antral changes in 100% of the 544 cases, as follows:
granular, follicular mucosa in 177 cases, paving stone
appearance or mosaic aspect in 278 cases; congestion in
78 cases, denudation, erosion, bleeding in eight cases,
gastric ulceration in three cases, changes in the esophagus
in 122 cases, changes in the gastric corpus or of the entire
stomach (pangastritis) in 192 cases, while changes of
duodenum were found in 78 cases.
From these, we found lesions at two levels in 201
cases, injuries at three levels in 51 cases, and in 15 cases –
injuries in the esophagus as well as at gastric, antral and
duodenal level.
Figures 2 and 3 illustrate the endoscopic aspect of
granular mucosa, and paving stone appearance, respectively,
the latter being typical of H. pylori gastritis.
Chi-square test showed a very significant association
between presence of H. pylori infection and endoscopic
“paving stone” or “mosaic” appearance, considered as
characteristic for gastritis with H. pylori, as mentioned
above [19], with p<0.0001 regarding changes at antral
level, and p=0.006 regarding changes at gastric level.

Figure 2 – Aspect of granular mucosa, nodular gastritis
(endoscopic appearance).

Figure 3 – Paving stone endoscopic appearance and
bleeding (H. pylori gastritis).

Figure 4 – Histological changes in children with
H. pylori-associated gastritis.

Figures 5–7 show the histological images of gastric
mucosa: normal appearance, varying degrees of inflammation
and H. pylori colonization.
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Figure 5 – (5.A.) Normal antral gastric mucosa (HE staining, ob. 10×); (5.B.) Antral mucosa with lymphoid aggregates
(HE staining, ob. 2×); (5.C.) Antral mucosa with heavy inflammation diffusely extended in lamina propria (HE staining,
ob. 2×); (5.D.) Antral mucosa with numerous inflammatory cells represented by neutrophils, lymphocytes and plasma
cells (HE staining, ob. 4×).

Figure 6 – (6.A.) Neutrophils infiltrates between epithelial cells (HE staining, ob. 10×); (6.B.) Body type gastric mucosa with
less inflammation superficially distributed (HE staining, ob. 2×); (6.C.) Inflammatory cells appears only between foveole
(HE staining, ob. 4×); (6.D.) Neutrophils are also present along lymphocytes and plasma cells (HE staining, ob. 10×).
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Figure 7 – (7.A.) Modified Giemsa staining showing very rare H. pylori in the mucus covering epithelial cells, ob.
40×; (7.B.) Modified Giemsa staining showing numerous organisms in the mucus covering epithelial cells, ob. 40×.

Statistically, it was no relation found between gender
and histopatological diagnostic, but a very significant
association between age groups and histopathological
diagnostic (p=0.0002), as well as between H. pylori
infection and chronic gastritis with H. pylori and marked
activity at histopathological examination (p<0.0001).
Looking for a relation between histopathological
diagnostic and endoscopic appearance, we found a
statistical significant relation related to gastric corpus
changes (p=0.05), as well as related to antral changes
(p=0.0001).

In the cases of recurrence, a second regimen of
treatment was prescribed, consisting of Amoxicillin
20–30 mg/kg/day and Clarithromycin 15 mg/kg/day or
Clarithromycin and Metronidazole (in doses mentioned
above) for another 14 days, associated with PPI for four
weeks.

Evolution
In the group of patients diagnosed with H. pylori
gastritis, 544 cases could be reassessed; after proper
anti-infective treatment associated with proton pump
inhibitors (PPI), clinical–histological healing of the disease
after a month was found in 480 (88.23%) cases; a number
of 64 (11.76%) patients remained positive.
At one month (after the first scheme of treatment),
64 cases were detected with H. pylori infection. Control
EGD has shown (Figure 8): antral changes in 100% of
the 64 cases (congestion – seven cases, granular, follicular
mucosa in 11 cases, mosaic or paving stone appearance
– 45 cases, gastric ulceration – one case), changes only
in the esophagus in 12 cases, changes in the corpus or
full stomach in 17 cases, and changes of duodenum 15
cases each. Of these, in 31 cases lesions were detected
in two or more levels.
The first control, histopathological examination revealed:
changes of chronic gastritis with H. pylori in 59 cases
(from this, 31 cases were chronic gastritis with intense
activity), and without any microscopically detectable
changes, but with endoscopic changes suggestive for
H. pylori infection or positive diagnostic tests in eight
cases (rapid urease test, HpSA).

Figure 8 – H. pylori gastritis, one month after diagnosis
(endoscopic appearance).

At two months, meaning after the end of a second
course of treatment, a number of 31 cases remained
positive, presenting the subsequent changes at EGD:
antral changes in all cases (simple congestion – three
cases, granular, follicular mucosa – 17 cases, mosaic or
paving stone aspect – 11 cases), in the esophagus only
in four cases, changes in the corpus or full stomach in
15 cases, and changes of duodenum in nine cases.
Of these, in 20 cases lesions in two levels (13 cases)
or three levels (seven cases) were detected.
Comparing healing rate at one and two month, we found
a statistical significant difference, p<0.0001 (difference
between percents 36.67%, 95%, CI=25.1:52.3), with
88.23% cases healed in one month, and 51.56% healing
rate after the second treatment cure.
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In our study group, a number of seven patients remained
positive for H. pylori infection for longer time (Figure 9);
there were four girls (one of 12, two of 17, and one of
18-year-old) and three boys (13, 15 and 17-year-old,
respectively), the first three girls and two boys coming
from rural areas.
Endoscopic antral changes were found in all seven cases
– four cases with aspect of mosaic, and three cases of
follicular, granular mucosa, while the histopathological
examination described in all cases chronic gastritis with
H. pylori and activity.

It is well recognized that H. pylori hold virulence
factors that favors its survival in gastric environment,
being stipulated that they increase its pathogenicity; other
theories assumes that there is a genetic predisposition
for the infection with H. pylori in some people, meaning
that the genetic polymorphism of host influences the
pharmacokinetics and the treatment with PPI efficiency
[10, 13, 15, 16]. On this basis, we assume that we had cases
of unfavorable evolution due to uninterrupted action of
favoring factors, the presence of infection in other family
members, because of the microorganism peculiarities and
even because of host susceptibility.
Based on knowledge in this scientific area and clinical
observations, we try to emphasize the importance of
introducing and using in current practice of some additional
determinations which may help us in identifying bacterial
resistance to treatment (culture, drug susceptibility testing
– DST) and also to detect elements that confer host
susceptibility to infection and treatment resistance, in order
to choose the most advantageous therapeutic approach.
 Conclusions

Figure 9 – Evolution of H. pylori gastritis during the
study (endoscopic appearance).

 Discussion
The idea of present paper appeared when we observe
that endoscopic appearance and histopathology reveal
changes of chronic gastritis with persistent H. pylori
infection, even after two different treatment regimens
against H. pylori – in some patients with gastritis
associated with H. pylori infection, in which digestive
symptoms reoccur at intervals of time after treatment for
the eradication of bacteria.
According to current knowledge in digestive pathology,
the correct treatment of gastritis and ulcers in children
brings a regression of pre-malignant histological modifications
[18], knowing that the long-term H. pylori infection
associates a high-risk for gastric cancer or malignant
lymphoma in adults [1, 23].
We performed some clinical and paraclinical analyses
on cases of gastritis in children with H. pylori infection.
The reported incidence of H. pylori infection in children
from our country is around 40% (according to a PhD
thesis research in an academic center in the East of our
country) [19].
We mention that in all cases which were positive for
H. pylori infection for longer time, at least one family
member was found positive for H. pylori, which is
consistent with the literature [24].
As our colleagues also obtained [19], in our study
there has been noticed a growing proportion of H. pylori
infection at older ages, as it is generally observed
in epidemiological studies on H. pylori infection –
prevalence increases with age (“the cohort effect”) [3].
We searched for relations between endoscopic appearance
and histopathological appearance, founding statistically
significant associations; statistically significant relations
were also observed between endoscopic appearance and
H. pylori infection, and between histopathological aspect
and H. pylori infection.

In our group of child gastritis associated with H. pylori
infection, the histopatologic diagnostic was associated
with presence of H. pylori infection and endoscopic changes
in gastric corpus, as well at those at antral level. Infection
was prevalent in high age group, and correlated with gastric
corpus and antral endoscopic appearance (follicular, granular
and paving stone aspect).
Acknowledgments
This paper is partially supported by the Sectoral
Operational Programme Human Resources Development,
financed from the European Social Fund and by the
Romanian Government under the contract number
POSDRU/89/1.5/S/60782.
References
[1] Blanchard S, Steven JC, Peptic ulcer disease in children
(Chapter 332). In: Kliegman R, Behrman RE, Jenson HB,
th
Stanton BF (eds), Nelson textbook of pediatrics, 18 edition,
W.B. Sauders Co., Philadelphia, 2007, 1572–1575.
[2] Marginean OCI, Stolnicu S, New diagnostic perspectives
related to Helicobacter pylori infection in children, Revista
Română de Medicină de Laborator, 2009, 15(2):61–68.
[3] Malaty HM, Epidemiology of Helicobacter pylori infection, Best
Pract Res Clin Gastroenterol, 2007, 21(2):205–214.
[4] Andersen LP, Colonization and infection by Helicobacter
pylori in humans, Helicobacter, 2007, 12(Suppl 2):12–15.
[5] Rosenberg JJ, Helicobacter pylori, Pediatr Rev, 2010, 31(2):
85–86; discussion 86.
[6] Yaghoobi M, Farrokhyar F, Yuan Y, Hunt RH, Is there an
increased risk of GERD after Helicobacter pylori eradication?
A meta-analysis, Am J Gastroenterol, 2010, 105(5):1007–1013;
quiz 1006, 1014.
[7] You WC, Brown LM, Zhang L, Li JY, Jin ML, Chang YS, Ma JL,
Pan KF, Liu WD, Hu Y, Crystal-Mansour S, Pee D, Blot WJ,
Fraumeni JF Jr, Xu GW, Gail MH, Randomized double-blind
factorial trial of three treatments to reduce the prevalence
of precancerous gastric lesions, J Natl Cancer Inst, 2006,
98(14):974–983.
[8] Zhou LY, Lin SR, Ding SG, Huang XB, Zhang L, Meng LM,
Cui RL, Zhu J, The changing trends of the incidence of gastric
cancer after Helicobacter pylori eradication in Shandong area,
Chin J Dig Dis, 2005, 6(3):114–115.
[9] Wong BC, Lam SK, Wong WM, Chen JS, Zheng TT, Feng RE,
Lai KC, Hu WH, Yuen ST, Leung SY, Fong DY, Ho J, Ching CK,
Chen JS; China Gastric Cancer Study Group, Helicobacter

Assessment of the relationship between Helicobacter pylori infection, endoscopic appearance and histological…

[10]

[11]

[12]
[13]
[14]
[15]
[16]

[17]

pylori eradication to prevent gastric cancer in a high-risk
region of China: a randomized controlled trial, JAMA, 2004,
291(2):187–194.
Clyne M, Drumm B, Cell envelope characteristics of
Helicobacter pylori: their role in adherence to mucosal
surfaces and virulence, FEMS Immunol Med Microbiol,
1996, 16(2):141–155.
Eaton KA, Brooks CL, Morgan DR, Krakowka S, Essential role
of urease in pathogenesis of gastritis induced by Helicobacter
pylori in gnotobiotic piglets, Infect Immun, 1991, 59(7):2470–
2475.
Figueiredo C, Machado JC, Yamaoka Y, Pathogenesis of
Helicobacter pylori infection, Helicobacter, 2005, 10(Suppl 1):
14–20.
Clyne M, Dolan B, Reeves EP, Bacterial factors that mediate
colonization of the stomach and virulence of Helicobacter
pylori, FEMS Microbiol Lett, 2007, 268(2):135–143.
Kusters JG, van Vliet AH, Kuipers EJ, Pathogenesis of
Helicobacter pylori infection, Clin Microbiol Rev, 2006, 19(3):
449–490.
Lu H, Hsu PI, Graham DY, Yamaoka Y, Duodenal ulcer
promoting gene of Helicobacter pylori, Gastroenterology,
2005, 128(4):833–848.
Odenbreit S, Püls J, Sedlmaier B, Gerland E, Fischer W,
Haas R, Translocation of Helicobacter pylori CagA into
gastric epithelial cells by type IV secretion, Science, 2000,
287(5457):1497–1500.
Sipponen P, Price AB, The Sydney System for classification
of gastritis 20 years ago, J Gastroenterol Hepatol, 2011,
26(Suppl 1):31–34.

715

[18] Malfertheiner P, Megraud F, O’Morain C, Bazzoli F, ElOmar E, Graham D, Hunt R, Rokkas T, Vakil N, Kuipers EJ,
Current concepts in the management of Helicobacter pylori
infection: the Maastricht III Consensus Report, Gut, 2007,
56(6):772–781.
[19] Spulber G, Aspecte clinice, endoscopice, bacteriologice şi
histopatologice în gastrite la copil, PhD Thesis, “Grigore T. Popa”
University of Medicine and Pharmacy, Iassy, 2011.
[20] Yang HR, Seo JK, Helicobacter pylori stool antigen (HpSA) tests
in children before and after eradication therapy: comparison
of rapid immunochromatographic assay and HpSA ELISA,
Dig Dis Sci, 2008, 53(8):2053–2058.
[21] Gasparetto M, Pescarin M, Guariso G, Helicobacter pylori
eradication therapy: current availabilities, ISRN Gastroenterol,
2012, 2012:186734.
[22] Winter HS, Murphy MS, Mougenot JF, Cadranel S (eds),
Pediatric gastrointestinal endoscopy: textbook and atlas,
BC Decker Inc., 2006.
[23] Dîrnu R, Secureanu FA, Neamţu C, Totolici BD, Pop OT,
Mitruţ P, Mălăescu DG, Mogoantă L, Chronic gastritis with
intestinal metaplasia: clinico-statistical, histological and immunohistochemical study, Rom J Morphol Embryol, 2012, 53(2):
293–297.
[24] Rowland M, Daly L, Vaughan M, Higgins A, Bourke B,
Drumm B, Age-specific incidence of Helicobacter pylori,
Gastroenterology, 2006, 130(1):65–72; quiz 211.

Corresponding author
Ovidiu Simion Cotoi, Lecturer, MD, PhD, Department of Cell and Molecular Biology, University of Medicine and
Pharmacy of Tîrgu Mureş, 38 Gheorghe Marinescu Street, 540141 Tîrgu Mureş, Romania; Phone +40740–026 393,
e-mail: ovidiu.cotoi@umftgm.ro

Received: March 15, 2013
Accepted: October 20, 2013

