TMKARPINSKI ISSN 2300-7257

PUBLISHER

Volume 1
Number 1
April-June 2013

Archives
0T Blomedical
Clences

http://www.journals.tmkarpinski.com/index.php/abms
e-mail: abms@interia.eu




Archives of Biomedical Sciences

Editor-in-Chief
Tomasz M. Karpinski, Poznan, Poland

Language Editor
Dominik Piechocki, London, UK

Scientific Editorial Board

Artur Adamczak, Poznan, Poland
Radostina I. Alexandrova, Sofia, Bulgaria
llias Alevizos, Bethesda, USA

Mark A. Brown, Fort Collins, USA

Tai An Chiang, Tainan, Taiwan

Nelson Chong, Leicester, UK

Manal Saad Diab Kandil, Giza, Egypt
David H. Kingsley, Dover, USA

Andrea Laukova, KoSice, Slovak Republic
Xing-Cong Li, Mississippi, USA

Shanfa Lu, Beijing, China

Jaromir Myslivecek, Prague, Czech Republic
Paraskev T. Nedialkov, Sofia, Bulgaria
Hossam EI-Din M. Omar, Assiut, Egypt
Dan Predescu, Chicago, USA

Anna K. Szkaradkiewicz, Poznan, Poland
Kazuhiro Tamura, Tokyo, Japan

Antonio Tiezzi, Viterbo, ltaly

Ho-Hyung Woo, Tucson, USA

DISCLAIMER

The Publisher and Editors cannot be held responsible for errors and any consequences arising from the use of information contained in
this journal; the views and opinions expressed do not necessarily reflect those of the Publisher and Editors, neither does the publication
of advertisements constitute any endorsement by the Publisher and Editors of the products advertised.

Cover: http://openwalls.com/image?id=20115,
Licence Creative Commons Attribution 3.0 Unported (CC BY 3.0)

Publisher and Editor's office:
Tomasz M. Karpinski, ul. Szkétkarska 88B, 62-002 Suchy Las, Poland, e-mail: ambs@interia.eu

All articles are open-access articles distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Archives of Biomedical Sciences, Volume 1, Issue 1, January-June 2013



Archives of Biomedical Sciences is abstracting
and/or indexing in:

- Google Scholar

- Open Archives

- Public Knowledge Project

- WorldCat

Aims and Scope
The aim of the Archives of Biomedical Sciences (ABMS) is to
provide the platform for exchange of scientific progress in the
field of Medicine and Medical Biology, and to do so at the highest
possible level. The ABMS also aims to facilitate the application of
new scientific knowledge to the daily practice of the concerned
disciplines and addresses both researchers and academics.
The ABMS publishes original contributions, case reports and
review articles in the fields of biology, medicine and earth
sciences.
Its scope encompasses:
1. in field of biology: botany, ecology, zoology, microbiology,
molecular biology, cellular biology, genetics, taxonomy and allied,
2. in field of medicine: all medical aspects of human biology,
3. in field of earth sciences: geology, mineralogy, petrography,
paleontology, geography, geophysics, soil sciences and allied.

Editorial Policy
The Archives of Biomedical Sciences (ABMS) is a peer-
reviewed, open-access, article-based, international, scientific
Journal, that publishes full-length articles on biological, medical
and earth sciences. Journal accepts original research articles,
case reports and review articles.
All manuscripts received by the Editor are considered as
confidential documents. A notification of receiving the manuscript
is sent by e-mail to the corresponding author.
All manuscripts are subjected to pre-screening by the Editor in
Chief and can be rejected at this stage or returned for corrections
before evaluation (if they do not meet the criteria given in the
Instruction to Authors, including language quality or are out of the
scope of ABMS). After passing the pre-screening stage the
manuscripts are sent to at least two qualified outside referee, but
the editors themselves may also act as reviewers. Reviewers are
from behind of scientific unit in which is affiliated author of the
publication. Papers that do not conform to the general aims and
scope of the journal will, however, be returned immediately
without review. Archives of Biomedical Sciences uses double
blinded review process. The names of the reviewers will not be
disclosed to the author submitting a paper, and the names of
authors will not be disclosed to the reviewers.
The review process lasts approximately 4-8 weeks.
ITEMS EVALUATED
Referees, in confidence, evaluate the manuscript according to
the following aspects: Present-day interest, Originality, Adequacy
of methodology, Theoretical background, Essential level, Results
and interpretation, Importance in its field, Conclusions, Language
correctness.
All the above items can be evaluated as Excellent, Good, Fair or
Poor. The manuscript can be evaluated as:
- acceptable in its present form
- acceptable after minor revision (no further review required)
- reconsidered after major revision
- not acceptable for publication.
When the review process is finished, a decision e-mail will be
sent to the corresponding author, including the comments of the
referee(s). Any corrections suggested by the reviewers, should
be made within the period of time indicated in the e-mail. If the
paper is accepted after major revisions, it will be submitted again
for peer review to the same evaluator(s). After a second review
of the corrected manuscript, a final decision e-mail concerning
publication is sent to the authors. A proof is provided to the
corresponding author before the article is published. The
checked proof should be returned to the Editorial Office by e-mail
within 7 working days.

The Journal is issued at least twice a year in electronic version.
Each article is published online in PDF format at
www.journals.tmkarpinski.com/index.php/abms as soon as it is
ready for publication. Public access to articles in the Archives of
Biomedical Sciences is free of charge.

All articles are open-access articles distributed under the terms
of the Creative Commons Attribution Licence, which permits
unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.
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giving names, affiliations and e-mails.

All authors of the manuscript are responsible for its content; they
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corresponding author the authority to act on their behalf in all
matters pertaining to publication. The corresponding author is
responsible for informing the coauthors of the manuscript status
throughout the submission, review, and production process.

3.2. Manuscript Files Accepted
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write-protected).
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Drawings and graphs must be in JPG or EPS format, preferred
resolution >300 dpi.

The manuscript must be accompanied by: a written Licence
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protocol of study and informed consent were in compliance with
the Helsinki Convention and were approved by local Ethics
Committee. Upon acceptance of the manuscript, the author(s)
will be asked to send Licence Form to the publisher.

3.3. Double-Blinded Review

All submitted manuscripts will be reviewed by two experts in the
field, who are from behind of scientific unit in which is affiliated
author of the publication. Papers that do not conform to the
general aims and scope of the journal will, however, be returned
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author submitting a paper, and the names of authors will not be
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the confirmation e-mail, please check your e-mail address
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spam filtering on your e-mail server.

3.5. Manuscript Status
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made.
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articles, case reports and reviews.

Original Research Articles must describe significant and original
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Case Reports must describe an individual phenomenon,
uncommon case or a new or improved method.
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a broad view of the field.
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Tomasz M. Karpinski'*, Anna K. Szkaradkiewicz?2

' ABSTRACT
Defensins are small (3-5 kDa), cationic peptides produced by many types of cells. Defensins have
a characteristic B-sheet-rich fold and 3 disulphide bonds. Human defensins form two genetically distinct
subfamilies: alpha and beta. a-defensins are mainly packaged in azurophil granules of neutrophils
(HNP-1 to HNP-4) or secreted by intestinal Paneth cells (HD5 and HD®6). 3-defensins (HBD-1 to HBD-6)
are produced by various mucosa and epithelial cells. Defensins play an important role in innate immunity

against bacteria, fungi, protozoa, and viruses.

Key Words: Defensins; Antimicrobial activity; Innate immunity; Bacteria; Viruses.

INTRODUCTION

Defensins are small antimicrobial peptides,
which have the structure of B-sheet, usually
containing six cysteine residues joined by three
disulfide bonds. Currently, there are about 360
known defensins [http://defensins.bii.a-star.edu.sg],
occurring in vertebrates, invertebrates and plants.
Defensins are produced by various cells of many
tissues. Mature defensins contain six cysteine
residues (Cys1-6) forming three intramolecular
disulphide bonds. Depending on the bonds
arrangement they are classified into alpha, beta
and theta subfamilies. Human defensin genes
are located in a single cluster on chromosome
8p23 [1, 2]. In humans, occur a-defensins (HNP-1
to HNP-4, HD-5 and HD-6) and [-defensins
(HBD-1 to HBD-4). There is also a 6-defensins
pseudogene, whose mMRNA precursor has

Correspondence: tkarpin@interia.pl

"Poznan University of Medical Sciences, Department

of Medical Microbiology, Wieniawskiego 3, 61-712 Poznan,
Poland

2Poznan University of Medical Sciences, Department

of Conservative Dentistry and Periodontology, Poznan, Poland

premature "stop" codon in the signal sequence,
which prevents its translation [3].

REVIEW

Defensins a

Alpha-defensins are the first discovered group of
defensins, which in 1980 Lehrer, isolated from
rabbits macrophages. Until now were described
about 80 defensins a. The first human defensin was
isolated from neutrophils in 1985 [4]. In humans
have been characterized six a-defensins, four of
which occur mainly in azurophilic granules of
granulocytes (HNP-1, HNP-2, HNP-3 and HNP-4)
and the other two in the Paneth cells of small
intestine crypts and in the epithelial cells of female
reproductive tract (HD-5 and HD-6). a-defensins
(HNP-1 to 4) have been described also in the walls
of coronary vessels [5], in immature monocyte-
derived dendritic cells [6] and in specific subpopu-
lations of lymphocytes and monocytes [7].

Defensins a have a length of 29-35 amino acids
comprise a 3 disulfide bonds in the positions C1-C6,
C2- C4 and C3-C5. Defensins have a conformation

Received: May 08, 2013; Accepted: June 04, 2013; Published: June 06, 2013
Copyright: © 2013 Author(s). Archives of Biomedical Sciences © 2013 Tomasz M. Karpinski. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.
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that contains a three-lane structure of (B-sheet and
the loop connecting these bands. Human defensins
create dimeric forms [8, 9]. Enteric a-defensins play
an important role in regulation of bacterial
colonization of the gut. They also activate pro- and
anti-inflammatory response of the adaptive immune
system cells in lamina propria. The main inducers of
a-defensins secretion by Paneth cells are the
products of degradation of Gram-positive and
Gram-negative  bacteria, including: muramyl
dipeptide, bacterial lipopolysaccharide, flagellin,
lipid A, and unmethylayed CpG sequences in
bacterial DNA [10]. Alpha-defensins secreted by
neutrophils can be detected in biological fluids
[11-14]. Neutrophils can enter the mouth by
traversing gingival crevices, therefore crevicular
fluid contains high concentrations of HNP1-3 [15].

Alpha defensins demonstrate antimicrobial,
antiviral, and immunomodulatory properties. The
antimicrobial activity of defensins begins after
approximately 3-4 hours, and the mechanism of
action is multistage. It depends on binding of the
defensin with membrane of attacked cell and then
its internalization, endocytosis and run of metabolic
processes leading to apoptosis [16]. It has been
shown that the strongest bactericidal activity against
Staphylococcus aureus has a HNP-2 defensin,
and against Escherichia coli and Enterobacter
aerogenes has HNP-4. Defensin HD-5 exhibits a
high activity against Gram-negative bacteria [17]. a-
defensins also inactivate several potent bacterial
exotoxins that include Bacillus anthracis lethal
factor, Corynebacterium diphteriae diphtheria toxin
and Pseudomonas aeruginosa exotoxin A [18-20].
Increased concentrations of HD5 have been
observed in Neisseria gonorrhoeae and Chlamydia
trachomatis urethral infections [21]. Defensins
HNP1-3 inactivate a variety of viruses, including
HIV-1 [22-24], influenza virus [25] and papilloma-
viruses [26]. HNP1 have a potent direct inhibitory
effect on herpes simplex viruses 1 and 2, and little
effect on cytomegalovirus [27].

The concentration of defensins in neutrophils, in
airway epithelial cells and airway secretion
appreciably change in acute inflammatory
processes and cystic fibrosis [28]. HNP1-3 have
been reported to increase the production of
proinflammatory cytokines (TNF and IL-1), while
decreasing the production of IL-10 by monocytes
[29]. Reduction of a-defensins in Paneth cells has a
causal relationship with Lesniowski-Crohn's disease

[30, 31]. a-defensins were found to be expressed in
a variety of human tumours. HNP1-3 peptides are
proposed as a tumour biomarker [32]. Elevated
levels of HNP1-3 were detected in plasma and
tumour tissue of patients with colorectal cancer
[33, 34]. HNP1-3 were also detected in other
tumour types, e.g. lung cancers [35], renal cell
carcinomas [36], bladder carcinomas [37] and
tongue squamous cell carcinomas [38].

Defensins

The first p-defensin was isolated from cow
tongue in 1991 and was called the TAP (tracheal
antimicrobial peptide) [39]. B-defensins have been
identified in cattle, sheep, goats, pigs, birds and
humans. These peptides have a length of 36-42
amino acids and their disulfide bonds are arranged
in the positions C1-C5, C2-C4, C3-C6. p-defensins
demonstrate antibacterial properties against gram-
negative and gram-positive bacteria and antifungal
properties against Candida species. In the amino
acid sequences of B-defensins are six cysteine
residues whose position is conserved [40]. The
core of B-defensins is composed of the three
B-sheet forming antiparallel (-sheet. [B-sheet is
flanked by a-helical segment of variable length.
a-helix orientation relative to B-sheet is stabilized
by disulfide bridges [41]. To date, six human
B-defensins (hBD1 to 6) have been identified and
characterized [42].

The first human B-defensin was discovered in
1995 (HBD-1). Defensin HBD-1 (human beta-
defensin) is produced by epithelial cells (among
others trachea, bronchi, parotid gland, mouth, small
intestine, pancreas, kidney, vagina, uterus, fallopian
tubes) and also by neutrophils and leukocytes.
Defensin HBD-1 acts against Gram-negative
bacteria [43, 44]. It has been proven that the
highest concentration of HBD1 found to be in urine
of pregnant women, a smaller amount at women
without pregnancy, and the lowest concentration at
men [45]. Defensin HBD-2 is produced in the
epithelial cells of the skin, lung, intestines and
genitourinary tract, HBD-3 in the nasal epithelial
cells, tonsils, bronchi, pancreas and in saliva and
vaginal fluid, and HBD-4 in the testes, stomach,
uterus, lungs and kidneys [46, 47].

Defensins such as HBD-2 and HBD-3 are
produced in high concentrations in the sites of
infection or skin injury and in inflammatory
reactions, act antibacterial, chemotactic and
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participate in the remedial action [48-50]. HBD-2
and HBD-3 exhibit their antiviral activity against
HIV by interacting with the virion particle and
through modulation of the CXCR4 co-receptor [51].
HBD3 has been found to disrupt bacterial cell wall
biosynthesis by binding lipid-ll-rich regions of the
cell wall [52]. Defensin HBD-4 has antimicrobial
activity against various bacteria and yeasts and
stimulates monocytes [53]. Defensin HBD-1 is
down-regulated, especially in urologic cancers,
therefore is a candidate tumour suppressor [54, 55].
HBD2 but not HBD1 inhibits the entry of respiratory
syncytial virus and disrupts its envelope [56]. On the
contrary, HBD3, but not HBD1 and HBD2, exhibit
anti-viral activity against vaccinia virus [57, 58].

HBD-1-3 play a key role during pregnancy in the
protective mechanisms of the maternal and fetal
tissues. HBD1-3 are expressed by placental and
chorion trophoblasts, amnion epithelium, and
decidua from term pregnancies [59]. The recent
studies have shown that selective stimulation of
amniochorionic membranes with Candida albicans
results in tissue-specific secretion of HBD-1 and
HBD-2 [60], but the stimulation of human fetal
membranes with Escherichia coli or Streptococcus
agalactiae results in a secretion of HBD-1, HBD-2,
and HBD-3 [61, 62].

CONCLUSIONS

Defensins are small peptides very important in
innate immunity. In humans defensins are found in
many cells and tissues. They kill microorganisms or
inhibit their growth, act bactericidal on Gram-
negative and Gram-positive bacteria, neutralize
toxins, and act antiviral. They are also important in
inflammatory and neoplastic processes.

TRANSPARENCY DECLARATION

The authors declare no conflicts of interest.
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Treatment of the large periapical lesion
- a case report
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ABSTRACT

The case report describes the patient with large periapical lesion around the tooth root 23. Endodontic
treatment was performed. On the first visit the root canal was developed mechanically and chemically,
its lumen was filled with calcium hydroxide preparation. After two weeks root canal was tightly filled
with gutta-percha points with Endomethasone N paste using lateral condensation method. After a week,
the patient did not report any discomfort, so the tooth was filled with composite material. On the X-ray
picture just after the final filling of the root canal can be observed reconstruction of periapical tissues. In
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the future, the tooth 23 can be used as a pillar to the prosthetic reconstruction.

INTRODUCTION

The most common causes of periapical tissues
diseases are irreversible inflammations, necrosis of
the pulp and stimuli that arise during endodontic
treatment of these diseases. Infections of the
dental pulp involve a mixed, predominantly Gram-
negative, anaerobic bacterial flora [1].

Chronic inflammations of periapical tissues are
slow and in most cases asymptomatic, they are
only detected during X-ray examination. Treatment
of chronic inflammations of periapical tissues
finishes with a success when follows the change
withdrawal. Lost tissues undergo regeneration. The
repair process is considered as complete when
the periodontal ligament reconstruction occurs [2].
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CASE REPORT

An 45-year-old patient came forward for
treatment of tooth 23, which was open. In the
interview, he did not specify general diseases.
On the X-ray picture was found the periapical
lesion around the tooth root 23, pocket depth was
10 mm (Fig. 1). On the basis of X-ray image with
the tool inserted into the root canal the working
length was established. Endodontic treatment
was performed with the use of rubber dam in
accordance with the applicable rules. The root canal
was developed mechanically and chemically, its
lumen was filled with calcium hydroxide preparation
Calcipast + | (Cerkamed). Loss in the crown was
closed with glass-ionomer cement GC Fuji IX.

On the next visit (after two weeks) root canal
was tightly filled with gutta-percha points with
Endomethasone N paste (Septodont) using lateral
condensation method. After a week, the patient
did not report any discomfort, so the tooth was
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Fig. 1. Large periapical lesion arund the tooth root 23.

filled with the Charisma (Kulzer) composite material.
On the X-ray picture just after the final filling of the
root canal can be observed reconstruction of
periapical tissues (Fig. 2). The course of bone
regeneration is properly. Thanks to conservative
treatment was able to maintain the full length of the
root, and the tooth is full blown. In the future, the
tooth 23 can be used as a pillar to the prosthetic
reconstruction.

DISCUSSION

The causes of apical parodontium inflammatory
processes are infections in the root canal system
of the tooth, and dentin, as well as the passage
of infection from other surrounding periodontal
tissues. Among the most frequently isolated
microorganisms are bacteria Actinomyces israelli,
Propionibacterium  propionicum, Enterococcus
faecalis and also yeast Candida albicans [3].

In the treatment of periapical lesions are used
different preparations and antiseptics [4]. One of
the newest is the Pro Root MTA-Mineral trioxide
Aggregate. This material is intended for reparation
of any losses of dentin, cement and bone [5]. In
turn, the calcium hydroxide introduced into the
biological treatment in 1920 is widely used to the
present day, especially in infected root canals.
The hydroxyl ion is responsible for the high pH,
and antimicrobial activity. Calcium hydroxide also
has the ability to change the properties of bacterial

Fig. 2. Tooth 23 after treatment.

lipopolysaccharides, whereby the bacteria lose their
toxic properties. A calcium hydroxide-based paste
was used as an antibacterial dressing in this case.

The exact mechanism of action of calcium
hydroxide is still speculative. It is suggested that
the action of calcium hydroxide beyond the apex
may be fourfold:

1. anti-inflammatory activity;

2. neutralisation of acid products;

3. activation of the alkaline phosphatase; and
4. antibacterial action [6-8].

The basic condition for success is correct,
antiseptic treatment of the root canal, but still is
searched for new and effective methods for
speeding up the healing of periapical tissues.
Repair of periapical tissues is a complex
regenerative process involving bone, periodontal
ligament and cement [2, 9].

CONCLUSION

In this case report, root canal treatment proved
successful in promoting the healing of a large
periapical lesion. This confirms that even large
periapical lesions can respond favourably to
non-surgical treatment.
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