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PROTECTIVE EFFECT OF TYRPHOSTIN AG490, A SELECTIVE
KINASE INHIBITOR, ON COLLAGANSE-INDUCED
OSTEORTHRITIS

Valeriya Gyurkovska, Petya Ganova, Nina lvanovska*
Institute of Microbiology, Bulgarian Academy of Sciences,
26. G. Bonchev St. 1113 Sofia, Bulgaria
*E-mail: nina@microbio.bas.bg

Abstract. In this work results ob-
tained in the first stage of the project
B01/6 “Application of tyrosine kinase
inhibitor tyrphostin AG490 in a model
of collaganse-induced osteoarthritis”
supported by the Fund of Scientific In-
vestigations of the Ministry of Educa-
tion and Science, Republic of Bulgaria
have been presented.

The Janus kinase (Jak)-signal
transducer and activator of transcrip-
tion (STAT) cascade plays a principal
role in the signaling of a vast array of
cytokines and growth factors which
stimulates diverse cellular functions
and immune responses. The experi-
ments were designed to evaluate the
effects of JakZ2 inhibitor, tyrphostin
AG490 in collagenase-induced os-
teoarthritis (CIOA), a mouse model of
chronic joint inflammation. CIOA was
provoked by intraarticular (i.a.) injec-
tion of collagenase in mice and then
intraperitoneally (i.p.) treated with
AG490 under different schemes.
Tyrphostin AG490 inhibited cartilage
and bone erosion associated with de-

creased numbers of double positive
CD11b+/Ly6G+ neutrophils and F4/
80+ macrophages in the synovial fluid
and with down-regulation of STATS3,
pSTST3 and transforming growth
factor (TGF)-B3 expression in joints.
The drug inhibited osteoclast genera-
tion in bone and the loss of glycosa-
minoglycans and proteoglycans.

Key words: tyrphostin AG490,
collagenase-induced osteoarthritis;
STAT3, TGF-B3, osteoclasts

INTRODUCTION

Tyrosine kinases play a central
role in signal transduction through
transfer of the terminal phosphate
group of ATP to the tyrosine residues
on protein substrates, resulting in ac-
tivation of the substrate. Subsequently,
STATs are activated and act as tran-
scription factors [1, 2]. Protein tyrosine
kinase inhibitors (PTKIs) are first in-
vestigated as anti-cancer agents and
then broadly used in clinical trials [3].
Now, they have been evaluated in vari-
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ous animal models of multiple scler-
osis [4], intestinal inflammation [5],
and septic shock [6]. Recently, over 20
drugs that target kinases have been in-
troduced in medical practice and many
are currently in preclinical studies [7].
Mitogen-activated  protein  kinases
(MAPKs) and non-receptor tyrosine
kinases such as spleen tyrosine kinase
(Syk) and JAKs mediate the signaling
and transcription of proinflammatory
genes triggering the synthesis of many
cytokines like interleukine (IL)-1, IL-2,
IL-12 and interferons (IFNs) [8]. The in
vitro studies revealed several mechan-
isms of their action, one of them being
the inhibition of JAK2 pathway [9, 10]
associated with the phosphorilation of
STAT1 and STAT3 [11]. Through inhibi-
tion of tyrosine phosphorilation and
thereby changing cell signaling tyr-
osine kinase inhibitors can influence
multiple inflammatory pathways.
Osteoarthritis (OA) is a chronic
joint disorder that requires long-term
treatment. Although OA is not con-
sidered a classical inflammatory arth-
ropathy because of the absence of
marked systemic manifestations of in-
flammation, proinflammatory cytokines
are involved in OA articular cartilage
resorption [12,13]. The main character-
istics of OA are cartilage degradation,
synovial fibrosis, and formation of os-
teophytes as a response to excessive
joint loading or impaired metabolic en-
vironment in OA joints. Frequently, os-
teophytes lead to deformation of the
joint, compression of neighboring tis-
sue and decrease of joint function [14].
Tyrphostins represent a novel class of
protein kinase inhibitors (PTKIs) ini-
tially developed as antitumour agents
[15]. Tyrphostin AG490 is a synthetic
PTKI which exerts a potent suppress-
ive activity to JAK2 and JAKS3 by block-
ing the constitutive activation of
JAK3/STAT, JAKS3/AP-1, and JAKSI/

MAPK pathways [16, 17]. Also, it is able
to induce apoptosis, to suppress prolif-
eration and block IL-6-induced JAK2,
ERK2 and STAT3 expression [18].

The aim of the present study was to
evaluate the effects of tyrphostin in chr-
onic inflammation in mice, and to exam-
ine the mechanisms underlying these
effects.

METHODS
osteo-

Collagenase-induced
arthritis and treatment

Male ICR mice (CD-2) background
(8-10 week old, weight 20-22 g) were
bred in the Animal Facility of the Insti-
tute of Microbiology. Osteoarthritis was
induced according to the method of
Blom et al [19]. After anesthesia (sodi-
um pentobarbital i.p. 50 mg/kg) mice re-
ceived two i.a. injections (1 U per mice)
of collagenase from Clostridium histo-
lyticum (Sigma-Aldrich) at day -2 and 0.
Tyrphostin AG490 (2-Cyano-3-dihyro-
xyphenyl)-N- (benzyl)-2-propenamide
(Sigma-Aldrich) was dissolved in DMSO
and further diluted in saline. One group
of mice was treated with AG490 i.p. at
a dose of 4 mg/kg for 10 days starting
simultaneously with the second colla-
genase injection (scheme 1, Figure
1A) and one group was treated at a
dose of 4 mg/kg for 10 days starting
from day 7 (scheme 4, Figure 1A). An-
other group was treated with 4 mg/kg of
AG490 atdays 0, 5, and 10 (scheme 2,
Figure 1A) and a group was treated with
tyrphostin at a dose of 4 mg/kg at days
0, 5 and 10 and with 8 mg/kg at day 18
(scheme 3, Figure 1A). Group injected
with PBS at days described in scheme
3 was designated as control.

Histological analyses

Sagital joint sections embedded
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in paraffin (6 pm thickness) were
stained with hematoxyline and eosin
(H&E), safranin O or toluidine blue. All
histological assessments were per-
formed in a blinded protocol. The de-
gree of injury was graded according
following characteristics: inflammation,
cartilage loss and bone erosion. The 4
score system was used to evaluate
each parameter (score 0 — no abnor-
mality; score 4 — severe abnormalities).

Immunohistochemistry

The sections (6 ym) were per-
meabilized with 0.1% Triton X-100 in
PBS for 20 min, washed with PBS and
the endogenous peroxidase was
blocked with 5% bovine serum albu-
min/PBS for 1 h at room temperature.
After washing, the sections were in-
cubated for 40 min with antibodies
against STAT3 (S727, 10 pg/ml),
pSTAT3 (S727, 10 pg/ml), and TGF-B3
(10 pg/ml), all from Abcam. Isotype an-
tibodies (anti-mouse IgG or anti-rabbit
IgG; Sigma-Aldrich) were used as a
background staining control. After
washing, the joint sections were incub-
ated for 15 min with combined biot-
inylated anti-mouse/anti-rabbit 1gGs
(Abcam). Then streptavidin-peroxidase
(1:100 diluted; Biolegend, UK) was ad-
ded for 10 min. The sections were
washed and incubated with DAB solu-
tion kit (3',3'diaminobenzididne kit, Ab-
cam, Cambridge, UK) for 10 min and
counterstained with Gill’'s hematoxylin.

Immunoblotting

Synovial fluid cells isolated from
healthy or CIOA mice (1x10%/ml) were
pretreated with tyrphostin AG490 (50
pM) for 20 min at 370C. The ice-cold
PBS containing 2 mM sodium or-
thovanadate was rapidly added to cells
and then lysed with buffer containing

1% NP-40, 150 mM NaCl, 50 mmol/l
Tris (pH 7.5), 1 mM EDTA, 1 mmol/l
PMSF, 2 mM sodium orthovanadate, 1
mM NaF, 80 uymol/L leupeptin, 1 pg/ml
aprotinin, 1 pg/ml pepstatin. Cell lys-
ates (30 pg protein) in 2xSDS-PAGE
buffer were loaded and separated on
10% SDS/PAGE gel. After transfer and
blocking with 5% BSA/PBS buffer for
1h at room temperature, the nitrocellu-
lose membranes were incubated with
antibody against phosphorylated Stat3
(phospho S727, 1:1000 diluted, Ab-
cam, Cambridge, UK) or against B-
actin  (diluted 1:500, Abcam, UK)
overnight at 4°C. The immunoblots
were washed and incubated with HRP-
labeled anti-rabbit 1gG  antibody
(1:1000 diluted, GenScript, NJ, USA)
for 1 h at RT and developed using
chemiluminescent substrate (Sigma-
Aldrich, Munich, Germany).

Flow cytometry

Blood was collected by retro-or-
bital puncture in tubes containing 5
U/mL of heparin and mixed with an
equal volume of PBS (pH 7.4). After
gradient centrifugation on Histopaque
1083™ (Sigma-Aldrich) at 1400xg for
40 min at room temperature, peripher-
al blood mononuclear cells (PBMCs)
were carefully collected, washed with
PBS and counted. For SF cell collec-
tion the skin overlying the ankle was
excised. A 30-gauge needle was inser-
ted through the synovial membrane,
and the synovial cavity was washed by
injecting and immediately aspirating 25
pl of heparinized PBS (5 U/ml) to ob-
tain the synovial lavage and then cent-
rifuged. SF cells and PBMCs were
resuspended at 2 x 10%ml in 2%
FCS/PBS solution. The cells were in-
cubated for 15 min at 4°C with appro-
priately  diluted antibodies from
Biolegend (San Diego, USA) against
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mouse Ly-6G (FITC-conjugated; clone
1A8), CD11b (PE-conjugated; clone
M1/70), F4/80 (FITC-conjugated, clone
BM8), TRAIL (CD253, PE-labeled, Bio-
legend (San Diego,USA) and IgG iso-
type controls (BD Bioscience). After
washing with 2% FCS/PBS, the
samples were analyzed with flow cyto-
meter (BD LSR IlI) by using BD FAC-
SDiva v6.1.2  Software (Becton
Dickinson GmbH, San Jose, CA, USA).

Osteoclast differentiation

Bone marrow-derived macro-
phages (BM) were isolated from the
long bones of 6-week-old mice. Bone
marrow precursors (2x108/ml) were
cultivated with 30 ng M-CSF
(GenScript) for 1 day, followed by 50
ng M-CSF for 3 days and then with 50
ng M-CSF+50 ng sRANKL (Biolegend,
UK) for 3 days. The cells were cultiv-
ated in the presence or absence of dif-
ferent concentrations of tyrphostin
AG490 and the specific tartarate-res-
istant acid phosphatase (TRAP) stain-
ing was performed, as described [20].
TRAP activity in the cell lysates was
determined using TRAP solution (0.1
M sodium acetate, 1 mM ascorbic
acid, 0.15 M KCI, 10 mM disodium tar-
tarate, and 10 mM p-nytrophenil phos-
phate). The reaction was stopped with
0.3 N NaOH, and the absorbance was
measured at 405 nm.

Statistical analyses

Statistical analyses were per-
formed using InStat3.0 and Graph-
icPad Prism 5.0 (GraphPad Software
Inc., La Jolla, CA, USA). Data are ex-
pressed as mean + SD or mean + SE.
The immunohistochemistry data were
analyzed using the Mann Whitney U-
test. For other data, the differences in
mean values between groups were

analyzed by unpaired t test. Differ-
ences were considered significant
when P <0.05.

RESULTS AND DISCUSSION

A number of signal-transducing
molecules are associated with the oc-
currence of excessive tissue mutila-
tions during local or systemic infection
and inflammation. The receptor tyr-
osine kinases are not only cell surface
transmembrane receptors, but also act
as enzymes possessing kinase activity.
Dysregulation of protein kinases is at-
tributable to pathology of a variety of
diseases such as cancer, diabetes,
autoimmune, cardiovascular, inflam-
matory, and nervous disorders. Tyrosine
kinase inhibitors represent a new ap-
proach for better outcome of such con-
ditions. They act directly on cells, not
mediators, targeting different pathways
simultaneously [21, 22]. The develop-
ment of OA is attended with progress-
ive loss of articular cartilage and
increasing inflammation. Such patholo-
gical processes have been observed in
various experimental animal models of
OA, including CIOA which is character-
ized with elevated levels of pro-inflam-
matory cytokines, cartilage and bone
erosion and enhanced expression of
bone remodeling markers [23].

In the present experiments, im-
mediately after the second injection of
collagenase (day 0), mice were treated
i.p. with either PBS (control) or with
AG490 under 3 different schemes
(Figure 1A). Clinical disease activity
was observed in all groups, but the
mean scores for cell infiltration and
cartilage erosion at day 30 were signi-
ficantly reduced in AG490 treated
groups compared to the control group
(Figure 1B and C), as the effect on cell
infiltration and erosion was superior in
scheme 3. The results described be-
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low concerned scheme 3 (4 mg/kg at
days 0, 5, 10 and 8 mg/kg at day 18).
The development of CIOA might be di-
vided into onset (~5 to 7 day), active
inflammation with a peak at day 18
and established phase with cartilage
and bone erosion, which progress from
day 20 to day 30. Part of the mice in
each group was killed at day 18. Fig-
ure 1D showed that the measurement
of body weight did not point on any dif-

ferences between the groups. The rel-
ative popliteal lymph node (PLN) and
spleen weights were determined at
day 18 and 30 of arthritis. Data
showed that the development of joint
inflammation was attended with in-
creased PLN in CIOA mice at both
time points, significantly inhibited by
AG490. Spleen enlargement was lim-
ited in tyrphostin- treated mice at day
30 (Figure 1TEand F).

A. . ) C. )
infiltration erosion
AG 4 mg'kg
¥ ¥ ¥ Scheme2
el Scheme 3 I—l Scheme 3 |—|
AG 4 mglkg
Scheme 1 Scheme 2 |—1 * Scheme 2 |—| =

m '{! A sk
Time. (1) | I | | Scheme 1 |—| ” Scheme 1 |—| Gl

0 5 10 18 30 ] *

A 4 & 4 scheme3 cioasnd = cloA i—|
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Figure 1. AG490 ameliorated cartilage and bone destruction in CIOA mice. A.
Different schemes of AG490 administration (n = 15 mice per group). B. AG490
inhibited cell infiltration and C. bone erosion. D. Body weight of mice treated
under the scheme 3. E. Relative and F. Relative spleen weight. G. and H. AG490
significantly reduced the osteophyte areas in CIOA mice as evident from TGF-B3
immunostaining. . Joint swelling. Results represent means + SE, Mann Whitney U
test. *P < 0.05; **P < 0.01. Scale bar = 50 ym.
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TGF-B3 and BMP2 are ex-
pressed in healthy cartilage and
play an important role for cartilage
repair [14, 24]. They are two bio-
markers identified in  osteophyte
areas in OA, as TGF-B3 appears
earlier than BMP2 in osteophytes
[25]. The notion that BMPs and
TGF-B3 are protective for articular
cartilage is now shifted to a notion
that they can also play a role in
cartilage destruction and osteoarth-

ritis  progression. This dual role
provides an explanation for the
surprising observation that in OA

both cartilage anabolism and cata-
bolism might be elevated. We ob-
served increased TGF-B3 expression
in the late phase of CIOA and well

was significantly limited in
tyrphostin treated group (Figure 1G
and H). Reduced joint inflammation
was observed in tyrphostin treated
mice (Figure 11).

Our data showed that CIOA
is characterized by a presence

of elevated number
and macrophages in the synovial
fluid (observed with F4/80 and
CD11b/Ly6G flowcytometry staining),
the cells underlying inflammation.
As a result of tyrphostin treatment
the number of these cell popula-
tions was close to that of healthy
mice (Figure 2A and B). We also
observed that the pool of PBMCs
obtained in the chronic phase of
CIOA consisted elevated number of

of neutrophils

expressed osteophyte formation, CD11b positive Ly6G cells markedly
while TGF-B3 expression was de- reduced in a result of AG490 ap-
creased and osteophyte formation plication (Figure 2C).
A. SF B. SF C. Blood
80‘ *ww - *w L 10- .-..10' ) - al
== ——r— 2 *% * 2 T
= = ~ g ——ar— - _L
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healthy CIOA CIOA+AG

Figure 2. Effect of AG490 on the number of CD11b+Ly6G+ and F4/80 posit-
ive cells. Tyrphostin AG490 was injected under the scheme 3 as described in Fig.
1. Blood and SF were collected at day 30 of CIOA (n = 10 per group in 3 experi-
ments). A. Flowcytometry analyses showed that tyrphostin suppressed the eleva-
tion of CD11B+Ly6G+ cells in the SF and B. Decreased the number of F4/80 cells

in SF C. Decreased frequencies of CD11b+Ly6G+ cells in blood. Values are
means = SD (n=10 per group in 3 experiments). *P < 0.05; **P < 0.01; *** P <
0.001, unpaired t-test.
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STAT3 by overexpression of maintenance of arthritis.  The
SOCS3, a STAT3-induced inhibit- phosphorylation of STAT3 is medi-
or of Jak-STAT signalling, sup- ated through the activation of
pressed experimental arthritis [26]. Janus-like  kinase JAK1, JAK2,
The  continuous STAT  activation JAK3, TYK2, and c¢-Src kinase
may be of pathogenic signific- and is a mark for active inflam-
ance in the progression and matory process.
A. B.
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Figure 3. A. Immunohistochemical staining for STAT3 expression in the joint. B.
Total protein extracts were prepared from synovial cells from control and CIOA
mice, and from CIO mice pretreated or not with tyrphostin AG490 then activated
with zymosan. Lysates were analyzed by Western blot using antibodies against
phosphorilated form of STAT3. C. Graphics presenting STAT3 and pSTAT3
expression in the joint.Data are presented as means + SD from 3 determinations
(n=7 per group). *P < 0.05; **P <0.01, unpaired t-test.

Using CIOA model
able to study the STAT3 and
pSTAT3 expression in the arthritic
joints and we observed a significant
decrease caused by tyrphostin at
day 18 (Figure 3A and C). Synovi-
al fluids were obtained and in vitro

we were

stimulated or not with zymosan in
the presence or absence of
tyrphostin -~ AG490.  Immunoblotting

showed no activation of STAT3 in
SF cells from control mice (Figure
3B). In CIOA mice, a presence of
pSTAT3 was detected even without
additional activation with zymosan.
When SF cells from CIOA mice
were additionally activated by in-
cubation with zymosan, a stronger
signal was produced which was in-
hibited in the presence of AG-490.

1M
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that
synovial
possibly due to an
impaired apoptotic mechanism.
Early RA is characterized by a
low level of synovial apoptosis,
while during disease progression
the apoptotic mechanism may be
restored [27]. Thus, apoptosis
regulation appears to be an im-
portant mechanism in determining
the long term course of chronic
synovitis. However, not many in-
vestigations  comprehensively stud-
ied TRAIL and all its receptors
in the patients with various

RA is
cell

It is supposed
characterized by
accumulation,

L47
31

4.0%
—

PE-A

Control
TRAIL

40.0%
400

PE-A

CIOA

types of arthritis. Jungel et al.
showed that soluble TRAIL levels
are significantly higher in RA syn-

ovial fluid compared with OA
synovial fluid [28]. Here, we
demonstrate that CIOA is associ-

ated with high expression of TRAIL
by synovial cells remarkably abrog-
ated by tyrphostin AG490 (Figure 4).
It would be of interest to further
determine whether and how TRAIL
is involved in OA pathology. In fu-
ture experiments the levels of TRAIL
in synovial fluid and subpopulations
of those cells expressing TRAIL
should be defined.

7.9%
|7

PE-A

CIOA+AG490

Figure 4. TRAIL is expressed on SF cells from CIOA mice. The representative
histograms and values for mean fluorescence intensity (MFI) showed inhibitory effect of
tyrphostin AG490 on TRAIL expression.

Bone remodeling involves the
synthesis of bone matrix by os-

teoblasts and its resorption by
osteoclast cells. The major role
in osteoclast cell differentiation is
addressed to receptor activator of
nuclear factor kappa B ligand
[29]. In vitro, binding of RANK
and with its ligand RANKL res-

127

ults in osteoclastogenesis by
monocyte/macrophage progenitor
differentiation to osteoclasts and
the activation of mature osteoclasts
[30]. The effect of tyrphostin A490
on RANKL-induced osteoclast differ-

entiation of bone  marrow-derived
macrophages was studied in vitro
(Figure 5).
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Figure 5. Influence of tyrphostin AG490 on osteoclast differentiation in vitro. A.
Photomicrogrphs showing tartarate-resistant acid phosphatase (TRAP) stained mature
osteoclasts. B. Tyrphostin AG490 inhibited IL-6 induced osteoclast differentiation. BM

cells were pretreated with IL-6 and then stimulated with M-CSF and RANKL in the
presence or absence of tyrphostin AG490. C. Figure data present concentration-
dependent inhibition of the number of multinucleated cells, D. TRAP activity and E.
Time-dependent effect of tyrphostin AG490 on the number of multinucleated cells. Data
are means + SD from 3 determinations (n=7 per group). *P <0.05; **p <0.01; ***P
<0.001, unpaired t-test.

Substantial inhibition of the gen-
eration of multinucleated TRAP-posit-
ive cells was detected after cultivation
with tyrphostin AG490. The decrease
in the number of differentiated osteo-
clasts and the decrease of TRAP activ-
ity were concentration-dependent. At
50 pyM AG-490 added, rare multinuc-
leated cells were present (Figure 5A
and C). Also, TRAP activity of differen-
tiated cells was significantly dimin-
ished by tyrphostin (Figure 5D). The
process of osteoclastogenesis might
be triggered by IL-6. Two hour pre-in-
cubation of BM cells with IL-6 resulted
in a formation of giant cells, in some

cases with more than 10 nuclei. The
addition of tyrphostin AG490 at a con-
centration of 50 pM after cytokine
treatment, to a great extent prevented
M-CSF+RANKL-induced osteoclast
differentiation (Figure 5B). To elucidate
the inhibitory effect of tyrphostin in
more detail, we added tyrphostin
AG490 at different time periods to BM
cells in culture (Figure 5E). Tyrphostin
AG490 exposure at a concentration of
50 uM for the entire period of cultiva-
tion or during days 0-4 after M-CSF
treatment, followed by wash-out and
further culture in the absence of
tyrphostin AG490, resulted in inhibition

13
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of osteoclast differentiation. However,
there was no inhibitory effect when the
substance was added at days 4-7.

A.
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-AG 490 +AG 490

MFI=930 MFI=640

FITC-A

Arthritic

FITC-A

MFI=850

| | MFI=503

FITC-A

FITC-A

Counts

— RANKL

ounts

e

These findings suggest that tyrphostin
AG490 inhibits early M-CSF+RANKL-
induced cellular events.

B.
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-AG 490

+AG 490

MFI=3270 MERennd

FITC-A
Arthritic
Low High

MFI=4156 MFI=3066

FITC-A FITC-A

F4/80

Figure 6. Effect of tyrphostin AG490 on M-CSF+RANKL-iduced BM cell differentiation.
BM cells were obtained from control and mice with CIOA at day 18, and stimulated with
M-CSF+RANKL. A. AG490 lowered the expression of RANKL by BM cells at day 7 of
cultivation. B. AG490 decreased the number of F4/80 positive cells.

A variety of systemic hormones,
locally produced cytokines and cell to
cell interactions regulate osteoclast dif-
ferentiation and function. Among them
are macrophage colony stimulating
factor (M-CSF), which is responsible for
proliferation and survival of precursors,
and receptor activator of nuclear factor
kB ligand (RANKL), triggering osteo-
clast formation and maturation. Design-
ing novel drugs that target RANKL-
RANK and their signaling pathways in
osteoclasts could give an impetus for
new therapies of many diseases asso-
ciated with bone loss such as arthritis,
osteoarthritis and osteoporosis.

At day 7 the cells stimulated with
M-CSF and RANKL were collected and
subjected to FACS analyses. Data
showed that RANKL was expressed on
cells from control (MFI=930) and CIOA
mice (MFI=850) but the values of the
MFI were lower in the presence of
AG490 (MFI=640 and MFI=503 for
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control and CIOA groups, respectively)
(Figure 6A). We observed that F4/80
cells consisted of F4/80'°% and F4/80Qhigh
populations. Results showed that the
percentage of F4/80'°" population was
not influenced by tyrphostin, while less
F4/80hish population were observed in
non-arthritic group (Figure 6B). When
cells were obtained from CIOA mice,
the frequencies of F4/80'°% population
increased approximately two times, and
this elevation was inhibited by tyrpho-
stin. Such suppressive effect of AG490
was also noticed in regard to F4/8Qhigh
cells in both, control and CIOA groups.

Proteoglycans and glycosa-
minoglycans are important articular
cartilage matrix components con-

sidered sensitive to changes in cartil-
age homeostasis. A great loss of
glycosaminoglycans (GAGs) and PGs
was observed in arthritis animals while
these processes were significantly ab-
rogated in the group treated with
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AG490 (Figure 7A and B). Bone
erosion is based on the generation of
osteoclasts within the synovial mem-
brane. This suggests that an interven-
tion that protects bone from attack by
inflammatory synovial tissue may be

Control _

CIOA+AG490 s 80

]
! 4
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Pl .
: .

based on powerful inhibition of osteo-
clasts. At the late stage of CIOA we
observed mature osteoclasts deep in
the bone and their number was signi-
ficantly decreased in AG490-treated
mice (Figure 7C).
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Figure 7. Tyrphostin AG490 inhibited osteoclast generation in the bone and decreased
cartilage loss at day 30 under scheme 3 of CIOA. A. Tyrphostin AG490 reduced
glycosaminodlycan thinning (toluidine blue staining). Black arrows indicate destained
articular cartilage; red arrows indicate maintained glycan content. Percentage of
distained areas showing cartilage loss. B. Tyrphostin lowered proteoglycan (PG) loss
(safranin O staining). Black arrows indicate destained articular cartilage and percentage
of distained areas. C. Representative TRAP stained joint sections. Arrows indicate
TRAP positive cells in CIOA mice and number of osteoclasts (multinucleated TRAP
positive cells) in the bone. *P < 0.05, **P <0.01, unpaired t-test.
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CONCLUSION

Recently, there have been major
changes in the way arthritis is treated.
Current biologic agents are all admin-
istered by either intravenous infusion
or intramuscular injection. Small oral
molecules that block the intracellular
cytokine signaling pathways represent
a promising pharmacological ap-
proach, alternative, or additive to the
current biologic therapies. A large
number of clinical trials have been
published reporting positive therapeut-
ic results with tyrosine kinase inhibit-
ors. Present data extend our
understanding on the application of
AG490 in chronic inflammation and we
argue that it may hold promising
therapeutic potential against important
clinical conditions such as osteoarthrit-
is.
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NMPOTEKTUBEH E®EKT HA TUP®OCTUH AG490,
CENEKTUBEH KWHA3EH UHXUBUTOP, NPU KOJIATEHA3A-
MHOYUUPAH OCTEOAPTPUT

Banepus lNopkoBcka, lNeta NaHoBa, HUHa UBaHOoBCKa*
NHcTuTyT No mukpobuonorus, BAH,
yn. ,Akag. 'eoprn boHueB” 26, 1113 Codus, Bbnrapus
*E-mail: nina@microbio.bas.bg

Pe3rome. [pedcmaseHume
pesynmamu ca nony4YyeHu rnpes nbpea-
ma eoOuHa Ha npoekm b01/6
«llpunoxeHue Ha MUPO3UH KUHAa3HUS
uHxubumop mupgpocmuH AG490 npu
modesl  Ha  KorazeHasa-uHOyyupaH
ocmeoapmpumy»,  ¢buHaHcupaH om
®oHO «HayyHu u3cnedsaHusi» KbM
MuHucmepcmeomo Ha obpa3osaHue-
mo u Haykama.

Janus kuHasHama (JAK)-cueHan
npeHacswama U  akmueupawama
mpaHckpunuyusma  (STAT) kackaOa
umMa OCHOBHa posisl pu ocbWecmaesiga-
He Ha cueHanu3upaHemo 3a MHO20
UUMOKUHU U pacmexHu ¢akmopu,
Koumo enocsiedcmeue cmumynupam
pasnuyHU KnemvbYHU QQYyHKUUU U UMYH-
HU omeoeopu. Llenma Ha eKcriepuMeH-
mume bewe Oa ce ycmaHo8U eghekma
Ha Jak2 uHxubumopa mupgpocmuH
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AG490 ebpxy npomuyHemo Ha Kosa-
2eHa3sa-uHoyyupaH ocmeoapmpum
(KWOA), molen Ha XpOHUYHO CMagHO
eb3nasneHue rnpu muwku. KHUOA e
npedusgukaH, 4Ype3 8bmpecmasHoO
UH)XeKmupaHe Ha KorlazeHasa U cried
moea MUWKume ca mpemupaHu
uHmparnepumoHeanHo c¢ AG490 no
pasnu4yHu  cxemu. TupgbocmuHbmM
ogpaHu4yaea epoausima Ha xpywssna u

Kocmma, Koemo e C8bp3aHO C
HamaneHue Ha b6poss Ha 080UHO-
nozumusHume CD11b+/Ly6G+

Heympodgpunu u F4/80+ makpogpacu 8
CUHoguaslHama me4yHocm u rnodmucka
ekcripecussima Ha STAT3, pSTST3 u Ha
pacmexHuss  ¢akmop TGF-3 8
cmasume. Beuwecmeomo Hamarsea
obpa3ysaHemo Ha ocmeoknacmu Uu
3acybama Ha enKo3aMuHoauKkaHu u
rnpomeoeanukaHu 8 kKocmma.
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Abstract. The article describes
briefly the history of the Bulgarian
National Astronomical  Observatory
‘Rozhen” (NAO). The Government
Decision Ne203/6.05.1967 for build-
ing NAO as a part of the Bulgarian
Academy of Sciences (BAS) final-
izes a long-time period of dreams,
plans and efforts of Prof. Nikola Bonev
(later academician) and the then
young Bulgarian astronomical com-
munity. The observatory is equipped
with four professional telescopes: 2-
m Ritchey-Chretien-Coude universal
telescope, 50/70 cm Schmidt-camera,
60-cm photoelectric reflector and 15-
cm solar telescope-coronagraph. The
NAO allows observations on a wide
range of astrophysical problems, such
as: heliophysics, solar system small
bodies, comets, stellar physics, ex-
tragalactic objects and high-energetic
processes in the Universe. NAO s
among the top ten continental
European observatories and helps Bul-
garian astronomers to take part in
many international cooperative invest-
igations.

INTRODUCTION

Once Academician Lev Art-
simovich (1909 - 1973) character-
ized the fundamental science as

“the best way to satisfy the private
curiosity for government’s bill’. The
astronomy is a perfect example. After
the first telescopic observations by
Galileo Galilei, the millennia long skill
to watch by eyes the celestial luminar-
ies quickly was transformed into a fun-
damental science of extremely
important value. During the 19t cen-
tury the astronomy, being initially a po-
sitioning and  celestial-mechanical
science, gradually was converted into
astrophysics — a science possessing
the greatest and with the most spec-
tacular physical events laboratory -
the Universe. That is way the other
Artsimovich’s phrase “the future [of the
physics] belongs to the astrophysics”
is not accidental.

The telescope collects light from
the luminaries and it is clear, that it's
most important characteristics must be
the collecting area — the aperture, or
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usually the diameter of the entrance
opening. The efforts to increase the
telescopes’ size don’t stop up to now.
Till the mid-20t" century the largest
telescopes was a result of private initi-
atives by rich amateurs or private
funds. For a long time, the leader-
ship in this field belonged to Great
Britain (as the most industrialized
country in the past), sometimes to
France and then go mainly to the
United States. The situation s
changed in the mid-20t century with
the realizing of astronomy’s import-
ance for the technologies too (firstly
for military use, but as well and not
less important for civil purposes). As a
result, the governments’ efforts for the
development of the astronomical po-
tential of the industrial countries has
become dominating. Besides this, the
cost of the present-day great astro-
nomical complexes (of order of billion
$) brings forward the international co-
operation. Finally, now the world as-
tronomical community (~15000

individuals) features with a dozen of
class 8-10 m telescopes, almost the
same number class 4-6 m and near
hundred instruments of 2-4 m aperture
class. The future is connected with the
building of the next generation 30-40
m telescopes of 2020-es.

Where in this world competition
are we, the Bulgarians? Due to
known historical reasons the gener-
al development of our country some
century and a quarter ago was lag-
ging behind the civilized world. The
same was the situation with the astro-
nomy. When Bulgaria resurrects as a
national country in 1878, the world
knows telescopes of class 1-1.5 m
while the only telescope in our lands
was Dr. Beron’s “Mertz” refractor of
only 8-cm diameter...

The following lines are devoted to
the 35-anniversary of the formal open-
ing of the Bulgarian modern astronom-
ical base — the National Astronomical
Observatory “Rozhen” in Rhodope
Mountain.

20 -
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THE BULGARIAN ASTRONOMY
UNTIL MID-20t" CENTURY

Despite the deficit of written texts
concerning the old-times astronomical
practice in our lands, some medieval
sources tell us indirectly that there
were people that have watched the sky
and the events on it. About ten comets
were observed from Bulgarians as well
as such events like solar eclipses. One
of the first Old-Bulgarian authors,
Joann the Exarch (10t cen.) devoted a
special pages on the Heaven in his
compilation from Aristotle and Byz-
antine writers (Basil the Great and oth-
ers). In Chpt. 4 of “Hexameron” he
complemented the notions about the
Heavenly spheres from these authors.
We don’t know exactly how wide were
dispersed the theology’s work amongst
the people, but e.g. the level of literacy
in the Old-Bulgarian capital Tarnovo
before the Osman invasion in the late
14t century was quite impressive —
more than 30%. The Bogomil's “col-
lective readings” of their apocrypha
also tells about the high enough level
of Christian enlightenment. But the
sources for the intellectual life in medi-
eval Bulgaria are extremely scarce...

The education on physics and as-
tronomy begins a few centuries later,
during the Bulgarian Renaissance. In

the first public school in Svishtov
(1815) only two short descriptive
chapters on astronomy were among
hundred pages of the Greek school-
book. Astronomy was in the frame of
physics also in the Aprilov-school in
Gabrovo (1835). Some shortindirect as-
tronomical data can be obtained in the
Bulgarian translations of several Rus-
sian books on geography, physics and
‘cosmography” issued in the century.
The translations of some children-ori-
ented books were especiallyimportant.

The Bulgarian first University, in
Sofia (SU), is established in 1888.
Since the next year there is a Phys-
Math department and astronomy begin
to be studied. In 1894 Prof. Marin
Bachevarov (b. 1859, educated in as-
tronomy in Moscow) established the
Chair of Astronomy and in 1897 — the
University’s Astronomical Observatory
(UAO) in the Sofia’s greatest park.
UAO was a “temple” of the Bulgarian
Astronomy for more than a half cen-
tury. Equipped in the beginning with
Dr. Beron’s 8-cm and Prof. Bache-
varov’'s 6-cm telescopes, since 1897 a
professional 16-cm Grubb refractor
and later (1913) 11-cm refractor were
delivered. Other astronomical instru-
ments included a meridian circle
(1894), an exact watch (1942-86) and
some others.

The University Observatory in 1899 (UAO archive) and the 16-cm Grubb refractor
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A DREAM FOR GOOD PROFES-
SIONAL OBSERVATORY

The Government Decision Ne
203/6.05.1967 r. for building NAO
as a part of the Bulgarian Academy
of Sciences (BAS) finalizes a long-
time period of dreams, plans and
efforts of Prof. Nikola Bonev (later
Academician) and the then young
Bulgarian  astronomical community.
Bonev (1898 - 1979), begun his
work on Bulgarian astronomy as
Assistant Professor in the SU since
1928. A decade later he is a Pro-
fessor and he was a head of Bulgarian
astronomy more than 40 years. Be-
sides his care to the Astronomical De-
partment of the SU he established also
the Section of Astronomy (SA) in the
BAS (1953), now — Institute of Astro-
nomy with NAO (lA). Prof. Bonev was
the first and most active person in or-
ganizing a lobby for building a new big
observatory in Bulgaria. He is also an
originator of the Bulgarian Astronautic
Society in 1957.

Prof. Nikola Bonev (in 1974)

22"

The idea to build a profession-

al observatory for the SU Prof.
Bonev  announced in December
1941 in a “Memorial on a need of

further development of the Astro-
nomical observatory” to the Uni-
versity authority: © we are able
and we must build one of moder-
ate size and modern equipped As-
tronomical observatory, worthy for
our central place in the Balkans ...”
(UAO archive). Prof. Bonev planned
to order from “Carl Zeiss” a 1-m
reflector and 40-cm double astro-
graph. But the plans were aban-
doned due to the WWII, political
changes in Bulgaria, etc. Many
years later Prof. Bonev wrote (in
Astronomical calendar for 1973) “...
the idea for big modern observatory...
was splendidly developed after 9 IX
1944 in the project for National AO
with 2-m telescope ...” (but in fact
neither before, nor after the “socialist
revolution” the astronomy was among
the priorities of the Bulgarian science
and governments up to the beginning
of the cosmic era!)

Let's go back... Prof. N. Bonev
continues to promote the idea to
build a new observatory. In 1950
he puts again the same project
with 1-m class reflector and 40-cm
astrograph and he even attempts
efforts to order such instruments in
CZ-Jena (being amongst the most
famous optical firms in the world,
CZ-Jena has already built some 5
exemplars of 1-m reflectors and a
dozen of 40-cm astrographs since
1912).

After the “Sputnik-1" lunch in
1957 the “cosmic era” begins for Bul-
garia too. A network of 4 stations for
visual satellite observations was es-
tablished and more than a dozen
People AO and 6 planetariums were
built in Bulgaria since 1960!
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NAO
NING

“ROZHEN”: THE BEGIN-

Gradually, the old idea for a new
observatory, but already under aca-
demic rule, becomes popular in the
BAS authorities. In 1958 Prof. N.
Bonev reported to the Presidium of the
BAS the perspectives for Bulgarian as-
tronomy in the light of need of new AO
(BAS archive file F9-3-01-1-16; P0O-07-
25.06.1963). He explained the need of
1-m reflector and 40-cm astrograph.
Being encouraged by the well-dis-
posed to the idea authorities, the Sec-
tion of Astronomy presents needs of
1.7 million “gold” rubles for import of 1-
m and 0.4-m instruments for new AO
in the period 1961-65 years (F9-1-015-
p2-3; 1960). The ordered instrument
was to be of the new series 1-m CZ
telescopes. From the archive notes we
come to know that the 1-m for AO at
Vitosha Mountain is already ordered in
CZ-Jena (East German, DDR). On
05.02.1960 BAS signed a contract with
“Zeiss” for production of the instru-
ments. Latter (1961) we ask Zeiss to
delay the delivery for 3-4 years due to
financial difficulties and the firm
agreed. One and a half years latter
(May 1963) we renounced the 40-cm
astrograph. We keep the order only for
1-m reflector.

The Presidium of BAS stated on
05.06.1963 r. a special Commission for
building NAO (with Acad. Assen Dat-
sev as a chair). In a 1963 year report
of the Commission a proposal to buy
2-m instead of 1-m telescope appears
for first time! (F9-3-03-p06) On Dec,
15, 1965 the Presidium of BAS ap-
proved the project for establishing a
new AO and buying up a 2-m tele-
scope.

Meanwhile, the search for a suit-
able site was organized. The initial
proposal for observatory at Vitosha

(42° 36.1" N, 23° 15.3' E, 1700 m alt.)
was rejected because of closeness to
Sofia’s light pollution. Bulgaria has
small, compact territory and the astro-
climatic conditions are not so different.
In fact our geography belt has a mod-
erate in quality astroclimate. The clear
night time is ~30-40%. Some of a
dozen proposed potential sites were
rejected due to different reasons: low
altitude; in vicinity of a big city (Stara
Zagora); strong winds (western moun-
tains), etc. The astroclimatic studies
were implemented in collaboration with
the consultant Dr. Nikolay Kucherov
from Pulkovo (he was engaged in the
search of site for the Special AO in
Caucasus). As a result a site (42°28.6'
N, 23° 25'.5 E, 1200 m alt.) near vil-
lage Plana was approved after several
expeditions (Dobrichev & Kovachey,
1966, “Investigation of the astroclimate
in Bulgaria”, Proceed. of the Astro-
nomy Section, Vol.l p.31). The site in
Plana was the favorite for building
NAO, but latter was used for establish-
ing a geodetic observatory and station
for satellites’ observation. The SA be-
gins to prepare plans and administrat-
ive acts for building NAO at the
Plana’s site. The schedule was to
complete the montage of the 2-m tele-
scope in 1975 (F9-3-018-p2; 1965).
After all these preliminary steps the
academic authorities proposed to the
Government to fashion the decision for
establishing NAO. Finally the Council
of Ministers Decision 203/06.05.1967
about establishing of a National astro-
nomical observatory and buying of a 2-
m telescope from DDR - C. Zeiss,
Jena appeared. On Dec 1967 the gov-
ernment specifies a limit of ca. 8 min
levs (4.4 min converted lv) to buy 2-m
telescope with 20-m dome from DDR.
CZ already was built three 2-m tele-
scopes: Tautenburg’s 1.4/2 m Schmidt
on fork mounting (1960) and two clas-
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sic cassegrains with prime and coude
foci on new mounting for Ondrejov
(CSSR) and Shemakha (AzSSR)
(1965-68). Meanwhile CZ introduced a
new series 2-m telescopes of modern
Ritchey-Chretien-Coude scheme (1:4
mirror) having wide-field (~1°) Ritchey-
Chretien (1:8) and coude (~3' field,
1:36) foci. Two exemplars were
ordered and later mounted: in Bulgaria
(NAO, 1979-80) and in Terskol Obser-
vatory (Caucasus; 1990).

Meantime, the situation with
the choice of the site for NAO was
changed. In 1960 the Smolyan dis-
trict in the Rhodopes near the
south Bulgarian border was estab-
lished and in 1969 the Council of Min-
isters puts a Decree about
development of Smolyan region. One
of the positions was a statement that
in Smolyan region an astronomical ob-
servatory and a planetarium in the
town must be build. According to this
new circumstance, in 1970 BAS pre-

pares a report (F9-3-94-p19-28),
where a proposal appears to join both
projects and to build the academic ob-
servatory with 2-m telescope in Smoly-
an district. Intensive relations between
the BAS and the Smolyan district au-
thorities have begun. Soon the scient-
ists from the SA-BAS have organized
short-time expeditions for testing the
potential sites. Two regions were
chosen: peak Mechi chal (Bear peak)
SW from Chepelare and the terrain
near the chapel “St. Spirit” SE from
Chepelare. In the end of 1971 The
Council of Ministers approved the
change of the site for NAO from Plana
to Smolyan region in the Rhodopes.
Finally, the Scientific council of SA-
BAS decided to affirm as a site for
NAO the terrain near the chapel “St
Spirit” (41°41'41" N, 24°44'20" E, 1730
m alt.) It is almost perfect decision in
topographic sense: relatively flat N-S
oriented area with steep slope on
south where 2-m dome is built.

N
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NAO “Rozhen” in a topographic map (l.) and the site plan (r.)
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The building activities at
Rozhen started in 1974. The 20 m
wide and 35 m tall (including the
dome) tower was designed by

Czech architects and constructors.

The dome itself was produced in
DDR and is a copy of previously
built domes for 2-m Zeiss reflect-
ors. The 200-ton dome was de-
livered in NAO in the beginning of
1976 and was mounted in 1977.
The 2-m RCC was tested in the
factory and rendered to the buyer
in the end of 1976. The telescope’
montage begun in the spring of
1978 and the “first light” in RC-
focus was obtained on 22.11.1978

targeting the well-known globular
stellar cluster M15 in Pegasus.
Meanwhile in DDR was repaired

and modified in order to be trans-
located in NAO the old 50/70-cm
Schmidt-camera of Potsdam Obser-
vatory. Together with CZ 60-cm reflect-
or (suitable for stellar
electrophotometry) the telescope’ park
of NAO obtain “classic” shape for an
astronomical observatory of the
second half of 20t century. Later a
solar coronagraph with 15-cm aperture
was constructed and build in NAO.

The 2-m RCC telescope (l.), 50/70 cm Schmidt-camera (c.) and 60-cm reflector (r.)
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The official receiving-giving state-
ment for 2-m RCC telescope was
signed on 22.05.1980. Unfortunately,
the special tests do not prove the
ordered quality of the optics and the
conclusion was that the optical system
must be changed. It was performed

several years later.

Finally, the regular scientific ob-
servations on the 2-m telescope begun
since September 1980, half a year be-
fore the official opening of the National
Astronomical Observatory on March,
13, 1981.

2-m dome and the laboratory corpus (l.) and the domes of other telescopes: 60-cm,
solar 15-cm and 50/70 Schmidt (r., from left to right)

NAO “ROZHEN” ON THE

WORLD “ASTRONOMICAL” MAP

In order to value the role of
NAO for Bulgarian astronomy let us
to compare it's characteristics in
comparison with other large obser-
vatories. The equipment’ class of NAO
is equal to such European and other
facilities, like Asiago in Italy, Crimea
and Terscol Observatories, Haute
Provence and Pic du Midi (France),
Tautenburg (Germany), Schemakha
(Azerbaijan), etc. The altitude (ca.
1750 m) is typical for most of the world
observatories of 20th century (e.g.,
Palomar, Mount Wilson, Byurakan,
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etc.). The meteorological conditions
(~40% clear night time) are typical for
the southern Europe climatic belt. Of
course, it is far from the best world
sites (Chile, Hawaii, Canaries) but is
quite enough to perform quality obser-
vations for wide range astrophysical
programs.

Our NAO still possesses one of
the “darkest” night sky in Europe. It is
especially important for implementing
quality scientific observation. The situ-
ation with the light pollution all over
the European territory becomes more
and more severe. That is why our ob-
servatory remains a good “sky watch-
ing” place.
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Night lights of Europe (2012, I.) and the sky-illumination level map of Bulgaria showing
the location of NAO “Rozhen”

Already two generations (some
hundred at a whole) scientists have
had their education and practice in
NAO. Thousands papers published in
the international journals and proceed-
ings from Bulgarian astronomers are
based mainly on data obtained in
NAO. Our astronomers took part in
many international cooperative cam-
paigns studying different cosmic ob-
jects, like cataclysmic, symbiotic,
eruptive, eclipsing and other types
variable stars; small planets and
asteroids investigations — some two
dozen new asteroids were dis-
covered using NAO’s Schmidt-camera;
NAO took part in the world watch cam-
paign to observe the NEO’s (Near
Earth Objects); extragalactic studies of
nearby galaxies, quasars, active galax-
ies, etc.

CONCLUSION

NAO “Rozhen”
astronomical

is the greatest
complex in south-east

Europe. It is well equipped also for
performing scientific meetings,
schools, symposia, etc. Every sum-
mer NAO receives dozens amateur
astronomers not only from our
country. In the same time the ob-
servatory also is a unique tourist
destination where annually thou-
sands visitors obtain impression of
what is a modern astronomical fa-
cility, hear popular lectures and
really see a piece of Bulgarian fun-
damental science.

Despite it systematic under-
funding (alas, like the whole Bul-
garian Academy of Sciences), the
production of NAO is quite in the
world trend and, undoubtedly, the
Observatory is a significant invest-
ment in the Bulgarian science. The
large astronomical instruments are
long-lived facilities and we must
keep our Observatory at deserved
level, develop it and be proud with it
existence and role in the Bulgarian
intellectual efforts.
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HAO ,,POXEH” U BBJITAPCKATA ACTPOHOMUA

Oumntp Kones
WHcTuTyT no actpoHomus, BAH
byn. ,Uapurpagcko woce” 72, 1784 Codusa
dzkolev@abv.bg

Pe3rome. Cmamusima Kpamko
pasanexda ucmopusima Ha HauyuoHari-
Hama acmpoHomu4yecka obcepgamo-
pus »POXeH". MuHucmepckomo
rnocmaHoerneHue Ne203 om 6.05.1967
2. 3a usepaxoOaHe Ha HAO kbm BAH
yeeH4ya Objsibe [repuod om mMedymu,
nnaHoee u ycunus Ha npog. Hukona
boHes  (no-kbcHO  akademMuk) U
mnadama moeasa acmpoHoMuU4YecKa
koneausi y Hac. O6bcepsamopusima e
CbOPbXEHa C 4Yemupu npoghecuoHarl-
HU merneckona: 2-M yHugepcalsieH
meneckon ¢ Pu4u-KpemueH u kyoOe
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¢okycu; 50/70 cm UImum-kamepa; 60-
cM pegnekmop u 15 cm crbHYes
mereckorn-kopoHoepagp. B HAO uma
ycrnosusi 3a HabrwodeHus o wupok
Knac acmpogbusudyecku 3adaqyu ro:
xenuoguisuka, Manku ngaHemu 8
chbH4Yesama cucmema, Komemu, u-
3uKka Ha 38e30ume, u38bHeaslaKmu4HU
obekmu, 8UCOKO-eHepaemuy4yHU rnpoue-
cu 8 Kocmoca. HAO e cped nbpsume
Oecem obcepsamopuu Ha KOHMUHEH-
manHa Eepornna u y4yacmeysa 8
MHoO)Xecmeo MexO0yHapOoOHU Koorepa-
mueHu u3criedosamersiCKu npoekmu.
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IN A DATA ANALYTICS TOOL
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Abstract. This paper presents a
business analytics tool, called BlTool,
with extended functionalities to pro-
cess unstructured text: it recognises
named entities and extracts numeric
values from free text in Bulgarian lan-
guage. These extensions enable more
sophisticated applications of the
product and its further tuning to impor-
tant domains such as public data and
patient-related electronic health re-
cords. The development was suppor-
ted by a project funded by the
Competitiveness  Operational  Pro-
gramme where researchers transferred
technologies to small and medium-
sized enterprises. The empowered tool
and its successful applications prove
the feasibility of the approach for doing
industrial research in Bulgaria.

INTRODUCTION

Information and Communication
Technologies (ICT) enable today all
activities of our society — they supply
vital components in research, manu-

facturing, governance and manage-
ment, services, health, education and
transport. ICT growth provides new
jobs and markets, opens the door to
innovations. Due to this trend, more
and more data are generated world-
wide, often as a byproduct of digital in-
teractions using data-intensive
technologies. The notion of Big Data
appeared - a massive volume of struc-
tured and unstructured data, too large
or too dynamic to be processed by tra-
ditional software tools and techniques.
The popular “3Vs” features of Big Data
were first introduced by Gartner (previ-
ously META group): “high Volume, high
Velocity, and high Variety” [1]. Wikipe-
dia is an example for big data consist-
ing of unstructured texts, images and
hyperlinks; the information gathered
via mobile devices with sensors is an-
other example of big data; social net-
works and large image hosting sites
are viewed as big data as well.
Traditional databases hardly cope
with big data which often needs em-
bedded tools for pattern detection as
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well as more sophisticated visualisa-
tion facilities to support data explora-
tion. In general big data increased the
demands of data analysis tools that
are flexible and affordable. The large
Volume of big data practically means
that knowledge discovery and predic-
tive analytics for establishment of
trends are the preferred functionality in
contrast to databases which deal with
searching data items and subsets of
data values. Another necessary fea-
ture is the speed of processing since
big data often appear in real time
therefore building on-line services that
cope with the Velocity is one of the
current challenges in the field. The
large Variety of big data generated as
text, images, multimedia (audio,
video), and various signals requires
tools that maintain media and content
convergence and data fusion. In Bul-
garia the need of specialised big data
software will be growing with the emer-
ging data-intensive tasks related to the
economic development of the country
and the increasing usage of Internet.
This paper presents a tool for
data analytics and business intelli-
gence (called BlTool) that has been
implemented  within  the  project
BG161P0O003-1.1.06-0023-C0001
“‘Analysing and identifying dependen-
cies in big data repositories - applica-
tion for economic and technological
analyses” (2012-2015), funded by the
Operational Programme “Development
of the Competitiveness of the Bulgari-
an Economy” (2007-2013). Two part-
nering institutions participated in the
project: the BlTool developer ADISS
Lab Ltd. — a small software company,
coordinating the project, and the In-
stitute of Information and Communica-
tion Technologies (lICT), Bulgarian
Academy of Sciences (BAS), as a pro-
vider of research expertise in informa-
tion processing. Here we focus on the
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integration of text analysis functionality
into BlTool in order to extend its capa-
city to process data described as free
text.

The paper is structured as fol-
lows. We present the project context
and discuss two basic language tech-
nologies that were embedded in
BlTool: Named Entities Recognition
(NER) and automatic identification of
numeric values of selected entities.
Then we overview the application of
BlTool as software supporting the dia-
betes register generated in the Uni-
versity Specialised Hospital for Active
Treatment of Endocrinology “Acad.
Ivan Penchev”, Medical University —
Sofia. The conclusion discusses the
innovation capacity of the tool and
presents plans for future work.

PROJECT CONTEXT

The call “Development of re-
search and innovation capacity of Bul-
garian small- and medium-sized
enterprises (SME)” in the Competitive-
ness Operational Programme suppor-
ted projects enabling the creation of
novel, more elaborated products, that
increase the technological and innova-
tion potential of Bulgarian SMEs. Part-
nership with research organisations
was considered vital for implementing
original, state-of-the-art ideas and do-
ing know-how transfer in order to align
Bulgarian products to the European
standards and best practices.

The software product BlTool aims
to provide fast and effective analysis
of enterprise data by visualisation sup-
ported at various levels of detail. Ini-
tially data can be collected from
different sources like databases or text
files; from end user’s perspective data
is stored in a large table viewed as a
universal relation. The user can ana-
lyse data by grouping them according
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to some attributes that are considered
as dimensions and by defining aggreg-
ating functions over some of the re-
maining attributes viewed as types of
facts. Visualisation is supported in two
modes: (/) exploration of tree-like
structures of grouping attributes and
filtering data according to the particu-
lar hierarchical node or (ii) exploration
of multi-dimensional data i.e. hyper-
planes in the n-dimensional cube
defined by the grouping attributes. The
navigation is implemented by click and
drag-drop manipulations of graphical
objects. By automatic grouping (classi-
fication) of selected attributes the user
can get a visual idea about the classes
of objects constituting the specified
dataset. If the table columns corres-
pond to characteristics then the user
can select particular columns and split
the dataset into groups of objects with
similar features. If temporal dimension
is included the user can track changes
of object characteristics over time by
animation. BlITool enables the disco-
very of similar situations over time
when a search pattern is specified for
a particular period.

The selection of dimensions is dy-
namic, i.e. the user can start some ex-
ploration by choice of certain attributes
and later deepen the specification de-
pending on the shown results without
necessity to construct the n-dimen-
sional cube once again. The intermedi-
ate results can be stored and kept for
further explorations by other users.
BlTool offers most typical features of
Business Intelligence software. It can
be used as a desktop application or a
first step of an Internet service there-
fore the speed of information pro-
cessing is essential. The tool is
oriented to SMEs that need data ana-
lysis but cannot invest in specialised
staff and large data warehouse plat-
forms.

The researchers from I[ICT-BAS,
who are experts in computational lin-
guistics, contributed to the project ex-
pertise in automatic analysis of
Bulgarian text. As shown above, BlTool
works on structured information but big
data collections often contain free text
fields that can be further analysed in
order to identify essential facts which
are vital for data exploration and the
revealing of hidden interdependencies
and associations. Having in mind the
project applications and the available
data sets, two language technologies
were of primary importance: automatic
identification of named entities in free
text as well as automatic extraction of
numeric values of preselected para-
meters from text descriptions.

NAMED ENTITY RECOGNITION
IN FREE TEXT

NER is a subtask of the wider
area of Information Extraction dealing
with automatic identification of entities
or facts of interest in textual data.
These are mature technologies now
widely used in commercial applica-
tions. They originated back in 1996
along with the 6% Message Under-
standing Conference (MUC-6) which
was focused on extracting and classi-
fying information about companies and
defense related activities from unstruc-
tured text. In this task it turned essen-
tial to recognise names mentioned in
the text such as persons, organisa-
tions, locations as well as some nu-
meric expressions like date, time,
money, and percent. And this espe-
cially important sub-task was called
Named Entity Recognition and Classi-
fication (NERC) [2] nowadays known
as NER. In various domains the entit-
ies of interest might be different, e.g.
in the financial domain these are mar-
kets and players, and in the biomedic-
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al domain these are diseases, symp-
toms, numerical values of examina-
tions etc.

NER is performed after splitting
the text into tokens - sequences of
characters that are grouped together
as semantic units useful for further
automatic processing. It includes (i)
finding names and (ii) classification of
names by type. Since the features of
these entities are often similar, e.g.
names of persons, locations and or-
ganisations start with an upper case
letter and contain tokens, initially all
entity candidates are extracted and
then they are being classified.

NER systems are sensitive to the
particular language and the text genre;
they are specifically tailored to the en-
tity types in the application domain.
The approaches for tackling NER vary
from applying simple rules describing
the names, through machine learning
algorithms (where more features are
supplied to the algorithm which learns
to recognise sequences of tokes as
entities), to neural networks. The
baseline NER accuracy for ordinary
English text documents exceeds 90%
correct recognition but NER problems

are far from being solved for other in-
formal text styles, such as weblogs
and text transcripts from speech con-
versations, or domain texts in e.g. mo-
lecular biology, bioinformatics, and
clinical narratives. Recently much at-
tention is paid to the application of
neural networks for embedding the
words' semantics. Relatively quick pro-
gress and significant increase of the
recognition accuracy are reported for
this approach.

In our project we focused on ad-
ministrative texts (public data) contain-
ing names of persons, organisations
and locations as well as on patient re-
cords in Bulgarian language. The NER
component integrated in BlTool is rule
based; it uses also lists of names and
abbreviations that support the classi-
fication. Splitting addresses into sub-
entities is important since it enables
recognition of locations and further ex-
ploration of facts by municipalities and
regions (Figure 1). The NER compon-
ent can be also used to identify similar
names (i.e. names that differ in a few
symbols only, mostly in punctuation,
see Figure 2) and to correct technical
errors like missing spaces.
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Figure 1. Analysis and structuring of addresses: recognition of cities, villages,
municipalities, streets
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Figure 2. Recognition of organisations’ names presented with some variety

It is interesting to note that NER
discovers and classifies the entities
but this can be also the first step of cer-
tain depersonalisation procedure. After
identifying names and other personal
information the latter can be replaced by
pseudonyms or deleted. The right-hand
panel in Figure 3 shows a pseudony-
mised outpatient record represented as

a XML file. The ID of the patient (EGN
field) and the code of the General Practi-
tioner (called “Practice code”) are re-
placed by pseudonyms; the names of
the patient are deleted and question
marks are included in the respective
positions. Only the name of the city re-
mains in the Address field; the street
name and further details are deleted.
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| Figure 3. Pseudonymisation of bérsonal identifiers (in blue), anonymisation of names

(in orange) and reduction of address to city/village name (in yellow) for patient 496750
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EXTRACTING NUMERIC VALU-
ES FROM TEXT DESCRIPTIONS

This component was tuned to the
extraction of values of clinical tests
and lab data from patient records in
Bulgarian language. The values are al-
pha-numeric literals listed in the texts
without predetermined order. The ex-
tractor recognises at first the indicator
(i.e. the name of the tested character-
istic) given that the names are not
standardised, as well as a value re-
lated to the corresponding indicator.
There are predefined recognition pref-
erences as shown in Figure 4:
the indicator name and value are obli-
gatory (i.e. both have to be found in

Single test

(' Units )
A :

2 '
Cinteal

\

the text), the units and interval limits
are optional, and the time, condition
and explanation of further details are
additional features. The units are
standardised according to the LOINC
nomenclature' translated to Bulgari-
an. We inspected large training cor-
pora of patient records and collected
various ways to describe the measure-
ments of these units; after that some
recalculation rules were fixed, to cover
the data in the corpus. Some selected
patient records, written very carefully,
were used as a golden standard for
accuracy evaluation. The extraction
accuracy of 15 indicators exceeded
95% when tested on 6,200 patient
records.

Obligatory: minimum identified fields
to consider a test recognised

Optional: missing items will be
replaced by default values

Additional: often missing,
will be skipped

\__
e N
( Reference ™ N
N
.
N
™
\\

Figure 4. Attributes to be identified during the recognition of clinical tests and lab data

The successful recognition of cli-
nical tests and lab data is far from trivi-
al due to specific features of medical
language: (i) there are many ways to
write names (with abbreviations, omit-
ted words in the name, joined words in

the name, typos), and no standards or
at least preferred variants for writing
the names in electronic patient-related
files; (ii) different separators within the
name are used (blanks, commas,
dashes, minuses, dots, etc.) but some-

1 The Logical Observation Identifiers Names and Codes (LOINC) is a standard for recording medical
laboratory observations, see http://loinc.org/international

34"



Made in Bulgaria with European Support

times commonly-used separators in
the names are omitted; (iii) various
symbols-separators are used to split
the values of different tests but some-
times blanks are omitted; (iv) numeric
values are recorded in many formats
even in one document; (v) there are
arbitrary replacements of Cyrillic and
Latin letters which look identical e.g.
the Cyrillic ‘c’ (pronounced ‘s’) is used

for the Latin ‘c’. Further domain-specif-
ic complications are: the indicator
name might contain digits e.g. “17
anga xugpokcu nporectepon” (17-Al-
pha Hydroxyprogesterone — 17A0OHP);
the measuring units and signature in-
formation are incomplete or wrongly
typed in etc. Table 1 illustrates the
varieties of writing names of indicators
in patient record texts.

KopTuson cepym 84

MIASMEH KOPTU30IJ1-8 4,

KOPTWU30OJ1 CEPYM 84

M1 KOPTU30/,

MNIA3SMEH KOPTN30I1-84,

MIASMEH KOPTU30J1-PUTBM,

MIA3SMEH KOPTN30I1 84,

MMAS. KOPT. 8 H

MNA3MEH KOPTU3O0J1-84HACA,

Table 1. Nine manners to type in “cortisol at 8 o’clock” in an electronic patient record

The extracting component has its
own vocabulary (dictionary of
“keywords”) and rules for recognition
of the elements needed to form the
values of interest. The vocabulary co-
vers words and phrases collected from
a training corpus of 1,000 patient re-
cords; it was constructed semi-auto-
matically with manual editing and
irregularity fixing. The automatic text
processing is accomplished at several
steps:

Step 1: Preprocessing, the text is
split to a set of elements. The following
tasks are performed at this step: (i)
tokenisation, when a collection of
tokens is constructed; (ii) translitera-
tion from Latin to Cyrillic letters. This is
done in order to reduce the dictionary
of keywords; (iii) transformation from
lower to upper case letters (to speed
up the recognition process); (iv) unify-
ing the numbers’ representation. A uni-
fied format is set for all numeric
values, e.g. numbers in the format
‘nn,nn’ are normalised to ‘nn.nn’.

Step 2: Category analysis, a ca-
tegory (indicator name) is assigned
to each element of the collection of
tokens. This is accomplished as fol-
lows: (i) defining the category of
each element using the dictionary
(some elements can be juxtaposed
multiple categories). It might be im-
possible to assign a category to
some elements, for instance to
phrases which contain more than
one word. If the element is a part of
the vocabulary and is included in
certain phrase as a first or last
word, a special category is as-
signed to it, thus marking the ele-
ment for further processing. Examples
of assigned categories are: | — de-
notes an indicator, g — element in-
cluding a number, m — measuring unit
of examination, n — phrase in the de-
scription of referential values (for in-
stance: normal to ... ); (ii) correcting
the spelling errors whenever possible,
e.g. missing spaces: ‘'nesk10,1'
(wrong, it has to be 'mesk 10,1'), but
GADG65 is correct; (iii) recognition of
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numeric values which are presupposed
hours; (iv) recognition of medication
dose (by the next element, which is
supposed to be a dose measure); (v)
grouping of tokens into phrases, e.g.
‘ceobo0eH  mecmocmepoH’  (“free
testosterone”).

Step 3: Complete test recognition,
at this phase the tokens obtained at
step 2 are joined into groups using
predefined rules. A newly formed
group is viewed as an element of the
collection too but the groups capsulate
their constructing elements. The rule
that builds the group assigns a ca-
tegory label to it too. The process of
grouping continues until all build-in
rules are tried successfully. When all
rules fail, it is assumed the all possible
categories are constructed.

Let us consider an example of our

rule-based approach to group ele-
ments: a rule which assigns the cat-
egory Norm (N). The left-hand side of
the rule consists of the tokens to be
met in the text. The symbols ‘<’ and ‘>’
are used as separators, e.g. <(> de-
notes the token '('; <v> denotes a
number, <s> — a separator. The rule it-
self is:

<(><n><v><s><v><)>=><N>
and it means the following:

Find an expression which: starts
with “(”, followed by a phrase signaling
referential values <n>, followed by a
number <v>, followed by a delimiter
<s>, followed by a number <v>, fol-
lowed by a “)". If all these are present
in the given order then this is an ex-
pression defining a group of referential
values <N>.

<[><y><gr<y><[> =><N>

<'I><n><'[> =><N>

<’(><v>cs>cu><’)> =><N>

{’(}c:n)c’)) = =><N>

< [><V><S ><y> <‘]> =><N>

<’[><n><’]> = =><N>

< [><n><y>< /> =><N>

<[><n><y><g><y>< > =><N>

<'(><n><v><')> =><N>

<’(><n><v><s> <y><’ )> =><N>

<’[:><n ><:v>c:‘]:> =><N>

<’[}<:n><v><s:><vz><:']:> =><N>

< [><ra<cy>< > =><N>

<[><n><ra<y>< > =><N>

<'(><r><vy><’)> =><N>

<'(><n><r><v><’)> =><N>

<[><r><y><]> =><N>

<[><n><r><y><’]> =><N>

Table 2. Eighteen variants of the rule <(><n><v><s><v><)> => <N> which cover the
expressions of this kind occurring in a training corpus of 1,000 patient records

Table 2 contains 18 variants of
this rule, reflecting the various sep-
arators and delimiters learnt from a
training set of 1,000 patient records.
We found out empirically that the rule
works successfully for an experimental
corpus of 6,200 patient records.
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Figure 5 shows how this rule is
applied to the literals '(norm — 8,7-
42)' in the text fragment 'testoste-
rone - 3.2 (norm- 8,7-42)'. The tree of
analysis is visible in the right-hand
panel; it shows how the rule works for
the particular phrase.



Made in Bulgaria with European Support

Edit Axanusn Pesyntatn  Peunuk

% Discharge letter

Load File 11682 | [2] [pi] [2010-00888 X7

(= R >

Bt Parse ||W0rk ‘ |Search aword”Output‘ |Ex'trac1T0pics‘

[ Al

uacneneanuA: cye-18 mm: x0 -127; ep- 4 64 x1- 40% ; neek- 6.3 : 1p-317000. -

|<t=|  <Text|= -

KpBbBHa 3axap- 4. 55 mmonin, xonectepon- 3.57 mmon/n, hdl- 0,97 mmon/n,

<I> TECTOCTEPOH - 3.2 ( HOPMA-8.7 - 42) |

Tpurnuuepuan-1.04 Mmon/n, KpeatuHiH- 63 MKMOIIN, NWKOYHA KMCenuHa- 348

<|2> TECTOCTEPOH -3.2 { HOPMA- 8.7

MEMON/N (Hopma- 140-415).
na- 146 mmon/n, K- 4 30 mmon/n, cl- 111 mmonin.

MUH- 5,9 MMONITI, KpbBHa 3axap- 120 MuH- 6,1 mmonin.
nponaktui- 480 miu/l (Hopma <350).

ofpemeHABaHe C IMioKo3a- KpbBHa 3axap- 0 MuH- 4,1 mMmonin, KpbeHa 3axap- 60

tsh- 1.2 miu/l (Hopma- 0.3- 4.0).
- 3.2 (Hopma- 8.7- 42) Ih- 3.9 v/l (Hopma 2-10), fsh- 5.2 i/l (Hopma 1-

10).
ectpaguon- 350 (Hopma- 90-550).

YpWHa - pH- -5.0, cnew,. Terno- 1025, 6ent (-)oTp., 3axap-(-)oTp., keToTena-(-)oTp,

=i <= B7=<Text8,7>
| =5=- =Teg- >
== 42 =Text42=

e1.NeBKOLIUTIA
exorpadua Ha MarbK Tas- NPUNOKeHa.

BunpyBuH- (-)oTp., ypoOKUNMHOreH- HopmMa, KpLB-(-)0Tp., CeAMMEHT - 4-5 epuTpouuTa, <t

=p=) =Textl=

=l=LH-39IUL(HOPMA2-10),
=12= LH-3.9 UL (HOFPMAZ-10)

- -

W3cneneaHuA: cye-18 mm; X6 -127; ep- 4 64; 57~  »

| || | 40% ; neek-6,3;Tp-317000. L
KpBEHA 3axap- 4,55 mmonin, xonecrepon- 3,57 |=

mmonin, hdl- 0,97 mmonin, Tpurmugepugn-1,04

MMONIN, KpeaTmHuH- 63 MEMOR/N, NUKoYHa
KMCenuHa- 348 mEmonin (Hopma- 140-415).

TéKCT AHEIJ'IMS lacnepgeaHe CToﬁHocr MAapka Pem.ﬁToﬁ-Hoche »
cye-18 mm;  |CYE CYE 18 MM
¥0-127; KemornoOud (127

ep-4.64; Eputpounth (4.64

¥7- 40% ; Kemarokpur |40 %

na- 146 mmonin, k- 4,30 mmonin, cl- 111

MManm.

4

Figure 5. Analysis of the phrase ‘testosterone — 3,2 (norm- 8,7- 42) in a patient record

APPLICATION
Today BlTool is the system
supporting the diabetes register at

the University Specialised Hospital
for Active Treatment of Endocrino-
logy (USHATE) "Acad. Ivan
Penchev”, Medical University —
Sofia. USHATE was authorised by
the Bulgarian Ministry of Health to
host an anonymous register of dia-

betic patients in Bulgaria. This re-
gister contains 28 indicators of
diabetic patients including age, sex,

codes of diagnoses of diabetes and
its complications, diabetes duration,
risk factors, data about compensation,
laboratory results, hospitalisations and
prescribed medication. The IICT re-
searchers and BlTool developers
helped for the automatic construc-
tion of this resource using language
technologies and business analytics

[3]. The register is automatically
generated from a Repository of
more than 112 million pseud-

onymised reimbursement requests
(outpatient records) submitted to the
National Health Insurance Fund
(NHIF) in 2012-2014 for more than
5 million citizens, including 436,000
diabetic patients. The outpatient re-
cords are semi-structured files in
XML format; in each file some tags
contain free-text fields with import-
ant explanations about the patient:
‘Anamnesis”, “Status”, “Clinical ex-
aminations” and “Therapy”. The
BlTools functionalities for NER and
extraction of clinical data support
essentially the outpatient record
pseudonymisation as well as the
monitoring of significant indicators
like glycated hemoglobin (HbA1c)
and blood sugar values. The ob-
jective of the register is to improve
the healthcare and quality of life of
diabetic patients and their families
therefore adequate monitoring strate-
gy was needed.

This application, up
knowledge of the authors,

to the
enabled
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a unique construction of a medical
repository using specific language
technologies in large scale, at na-
tional level, on an archive of exist-
ing patient records without
burdening the General Practitioners
(GPs) and other medical experts
with additional data collection. In
Bulgaria the information about dia-
betic patients was split at various
institutions and sources, it was not
collected and processed by contem-
porary information technologies, no
databases and registers were avail-
able. Therefore no analysis, monito-
ring and adequate health manage-

of specific patients is possible us-
ing the pseudonymised ID of the cit-
izen (EGN). In this way targeted
monitoring of particular cases can
be done by delivering findings and
alerts back to NHIF and other
health authorities who can communic-
ate some feedback to the GPs.

The BITool provides fast over-
views of this large register in dif-
ferent dimensions. Figure 6 shows
the number of diabetic patients in
the dimensions age-gender (at cer-
tain moment); Figure 7 - the num-
ber of diabetic patients per regions.

ment decisions were possible. On Here BlTool operates on the struc-
the other hand building a register tured information from the NHIF
by an ordinary approach would be archive: patient pseudonym, region
too expensive, slow and ineffective. code, age and gender. Further in-
The pseudoanonymisation of  teresting statistics of this kind
the outpatient records was per- might concern explorations of dia-
formed on primary data in the Na- betic patients per types of diabetes
tional Health Insurance Fund; and diabetes complications, per GPs,
USHATE received only anonymised per types of medication, according
datasets. Tracking numerous visits to frequency of visits and so on.
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Figure 6. Number of diabetic patients grouped by age

38 -



Made in Bulgaria with European Support

| Pax:
e L Bpoii: 3a Mon/Paiiox &
5
| Tfon Mona
HEHU 1 I l E
e | u e
OBuin |
50,0
f -
o 5
T obletooodotonss |
: DB psvonsnonbelledsnslldlenns
0% 5 % 4 % woh LR Rt % R OAE R ORER SR RS R L S R
S S e R T e T T e T T T N T T e %
Paion
< 28 (Paiion) 6m 28 ®
-

Figure 7. Number of diabetic patients grouped by regions

Extracting and analysing numeric
values of important diabetic indicators
like the glycated hemoglobin HbA1c,
BlTool provides explorations of patient
status before and after some specific
event or a moment of time. Figure 8
shows changes of glycated hemo-
globin levels before and after first ad-

the drug code). The exploration is
done for about 400 patients who in
certain period had HbA1c higher than
7% (considered normal level) which is
the condition to start treatment with
this particular drug (the brown area). It
is seen that the HbA1c levels signific-
antly decrease (the green area) there-

mission of a specific drug (the latter is fore the therapy implies positive
presented in the outpatient records by changes after first admission.
ﬂEﬂnm Cnpascn Roum.r._g
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Figure 8. Exploring reductions of HbA1c levels after first application of a particular
incretin based drug
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Figure 9. Reduction of HbA1c levels after application of incretin based drugs

Figure 9 illustrates the usual out-
put in big data processing — explora-
tion of the tendency in the
development of some processes. It
displays the number of patients who
had changes in the HbA1c levels with-
in the interval [-5,5] units for certain
period of time. The tendency is that for
most patients the HbA1c level de-
creased by 1 unit.

CONCLUSION

The product BlTool has typical
Business Intelligence functionality: it
supports the data warehousing pro-
cesses ETL (Extract, Transform, Load)
to integrate data from multiple
sources; enables MDM (Master Data
Management) as a methodology that
identifies the most critical information
in the enterprise and provides OLAP
(online analytical processing) of multi-
dimensional data cubes. Most data
analytics tools have this functionality
[4] but the analysis of unstructured
texts is beyond the scope of the field.
In principle Business Intelligence soft-

40 °

ware is oriented to the needs of large
organisations that generate massive
volumes of structured information.
Taking into consideration the spe-
cific Bulgarian environment where big
data only emerge and most informa-
tion is stored as free text, we designed
a simple but efficient strategy how to
adopt the Bl approach to the needs of
Bulgarian public organisations that
produce archives and large data re-
positories. Apparently some extraction
and structuring functionality was
needed and we implemented it by text
analysis tools. Further plans about
BlTool development concern deepen-
ing its capacity to analyse texts in pub-
lic open data by automatic recognition
of nomenclature and catalog entities.
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MHTEINPALUNA HA ESUKOBU TEXHOJIOTMN B CODPTYEPEH MNMPOAOYKT
3A AHAJIUSUPAHE HA OAHHU

Fana AHrenoBa', UBennHa Hukonosa', XKXuBko AHrenos?

"MIHCTUTYT 3a MHOPMALMOHHM N KOMYHUKALMOHHN TexHonorun, BAH
yn. ,Akag. l'eopru boH4e” 25A, 1113 Codusa
{galia,iva}j@Iml.bas.bg
2AINCC NNab OO0
6yn. ,Xpucto botes” 4, 1463 Codus
angelov@adiss-bg.com

Pe3rome. CopmyepHusm rnpo-
oykm BlTool no3sgonsea 6bp3o u
eghekmusHO aHasnu3upaHe Ha eonemu
Konudyecmea OaHHU 4Ype3 su3yanusupa-
He Ha meHOeHUuume 3a pa3gumue Ha
npouecu, Koumo ce npocredsgam
ype3  HabnwdeHus Ha  daHHUMe
npedcmaseHuU Kamo MHO20MepeH Ky6b.
Cmamusma npedcmass Ose
Hadcmpouku Ha BlTool 3a asmoma-
muyeH aHanu3 Ha ceobo0eH mekcm Ha
b6bsieapcku  e3uK: pasrno3HasaHe Ha
HaumMeHoB8aHU €OUHUUU U u3eriudaHe
Ha 4Jucriogu cmouHocmu Ha oripedere-
HU UHOukamopu. O6bpabomkama Ha
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UHgopmayusi 8 mekcmog 8U0 e Cb-
wecmeeHo paswupeHue Ha BlTool,
MpuUsioXeHo npu asmomMamu4yHama ee-
Hepayusi Ha aHOHUMeH OuabemeH pe-
2ucmbp om apxusa Ha 30pasHama Ka-
ca. Paspabomkama e ocbuwecmeeHa
rno npoekm BG161P0O003-1.1.06-0023-
C0001 “AHanusupaHe u udeHmudguka-
yus Ha 3asucumMocmu 8 20/1eMu Macu-
8u om QaHHU — MPUIIOXKEHUE 3a UKOHO-
Mu4YecKU U mMmexHOos/102Uu4YHU aHanusu”
(2012-2015), <¢uHaHcupaH no Of]
,Passumue Ha KOHKypeHmocrnocob-
Hocmma Ha bbrizapckama UKOHOMUKa”
(2007-2013).
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AWARDS

PYTHAGORAS AWARDS ‘2015 FOR SIGRNIFICANT
CONTRIBUTIONS TO SCIENCE*

Penka Lazarova
Union of the Scientists in Bulgaria
39 Madrid Blvd., 1505 Sofia
E-mail: lazarova@usb-bg.org

The annual Pythagoras awards
for significant contributions to science
were held on June 18, 2015 during an
elegant ceremony in the Royal Hall of
Sheraton Sofia Hotel Balkan.

The minister of education and sci-
ence, Prof. Todor Tanev, begin his wel-
coming speech at representatives of
the academic and scientific community
with an allegorically essay of Assoc.
Prof. Muntyan about the proverb of So-
crates, the Academia and the idea that
never dies. “It’'s a good tradition, that
rising the idea of Bulgarian science,
minister Tanev says, but also a motiva-
tion to development of the youth and
all of these people, who are “novices
in the temple of science”.

Sometimes called “the Bulgarian
Oscars for Science” and “Bulgarian

Nobels”, the Pythagoras awards are
held to scientists, research teams and
organization “for contributions and at-
tainments in the field of research”.
Their establishment is regulated by the
Law on Scientific Research Promotion.
The main purpose is increasing the
prestige of the scientific career and of
the scientist profession in the public
life. The awards are established in
2009 as successor of the prize “For
significant contribution to science” by
the Ministry of Education and Science,
whose first winner was Academician
Dimitar Mishev (2002).

Over 40 scientists from various
scientific institutes and higher educa-
tional institutions have been nomin-
ated for the more prestigious insignia
of honour in Bulgaria. Authoritative jury

* Note: The article is originally published in Bulgarian in NAUKA (SCIENCE MAGAZINE) — a bi-monthly
journal of the Union of Scientists in Bulgaria, XXV, 2015, 4, pp. 50-52.
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chaired by Corresponding Member
Konstantin Hadzhiivanov and mem-
bers Prof. D.Sc. Boris Galabov, Prof.
D.Sc. Irina Doychinova, Dr. med. Veliz-
ar Shivarov, Ph.D., Corresponding
Member of BAS Petar Atanasov, Prof.
D.Sc. Rumyana Damyanova and Prof.
D.Sc. Chavdar Vasilev — all of them
holders of Pythagoras awards from
previous years — praised in 6 categor-
ies a number of 7 scholars: 4 from the
Bulgarian Academy of Sciences (BAS),
2 from the Sofia University “St. Kliment
Ohridski” and 1 from the Medical Uni-
versity of Sofia. The selection of pro-
posals for nominations in the various
categories are made on the basis of
submissions and scientometric indicat-
ors — publications and citations for the
period of 2013 to 2014, reflected in the
international databases of Web of Sci-
ence, but also on the overall assess-
ment of the scientific contributions of
the candidates.

The Grand Pythagoras Prize for
young scholar — Pythagoras statuette
and money prize of 10 000 BGN — was
awarded to Assoc. Prof. Georgi Yord-
anov, Ph.D., from the Faculty of
Chemistry and Pharmacy at the Sofia
University “St. Kliment Ohridski”. His
research activity is in the field of nano-
technology with application to medi-
cine, optoelectronics and
environmental protection. He develops
polymeric based nanoparticles for drug
delivery of antibiotics and anticancer
agents. Assoc. Prof. Yordanov has
contributions in the development of
technologies for purification of water
from nanoscale pollutants. The results
of all these studies in the period of
2013 to 2014 are published in 9 pa-
pers (8 of them are in scientific journ-
als with Impact factor) and 3 book
chapters (2 of them are issued by CRC
Press). The works of Assoc. Prof.
Georgi Yordanov, Ph.D., are cited 76
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times in the specialized literature dur-
ing the same period. Assoc. Prof.
Yordanov participates in national sci-
entific  projects and international
European programs in the field of nan-
otechnology. He is supervisor and ad-
viser of graduates and lecturer of
university courses in the field of bio-
medical and pharmaceutical nanotech-
nology. He is a winner of 2 bronze
medals from international Olympiads in
chemistry in India and Denmark, as
well as the Young Scientist Award of
the Sofia University.

In the category Grand Prize for
successful manager of international
projects the jury bestow two first
prizes. Pythagoras statuette and
money prize of 5000 BGN were awar-
ded to Prof. D.Sc. Galya Mladenova
Angelova and Assoc. Prof. Neli Stoy-
anova Koseva, Ph.D.

Prof. D.Sc. Galya Mladenova
Angelova is head of section “Linguist-
ic Modelling” in the Institute of Inform-
ation and Communication
Technologies at the BAS. She is man-
ager of the project “Advanced Comput-
ing for Innovation (AComln)”, in which
are created new high-performance
methods and algorithms applied in the
development of composite and porous
materials. Modified are statistically op-
timized approaches to acoustic holo-
graphy and an adaptive method for
spectral analysis and bistatic aperture;
developed are assistive computer in-
terfaces for improvement the quality of
life for disadvantaged people, robotic
systems for human health, nature-con-
servation and energy-efficient techno-
logies for processing materials. The
project is financed by the Seventh
Framework Programme of the
European Commission in an amount
totaling over 6 million BGN. As a result
are published 30 papers in impact
factor journals and 67 papers in impact
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rank journals, submitted are applica-
tion for 3 patents, the scientific infra-
structure of the institute is renovated
and a special attention is paid to the
young scientists — within the project
are prepared 10 PhD dissertations and
14 Postdoctoral Researchers from
European countries are appointed. Or-
ganized are 21 seminars with presen-
ted lectures of 28 foreign Vvisiting
scholars, who attended the Institute of
Information and Communication Tech-
nologies in connection with the project.
The results of the research are direc-
ted to a number of innovative sectors
and to improving the quality of life.
Assoc. Prof. Neli Stoyanova
Koseva, Ph.D., is Director of the Insti-
tute of Polymers at the BAS. She is
manager of the project “Strengthening
of the Research Capacity and Innova-
tion Potential of the Institute of Poly-
mers at the BAS for full integration into
the European Research Area”, funded
by the Seventh Framework Pro-
gramme of the European Commission.
The aim of the project is strengthening
of the potential for research and innov-
ations in the field of the advanced
polymeric materials. Supported are re-
search and innovation activities, which
are considered as strategical for the
development of the Institute of Poly-
mers and their results are focused to
key sectors for the society — public
health, ecology, alternative energy
sources and efficient use of resources.
As a result of the project implementa-
tion currently are published 75 papers
and are submitted 2 applications for
patents. By the members of the project
team 90 papers on various scientific
forums are presented. Assoc. Prof. Dr.
Neli Koseva is supervisor of 6 suc-
cessfully defended PhD students. She
is also manager of 2 other projects un-
der EU programs and funds, as the
amount of acquired funds is 6,653 mil-

lion BGN.

The Prize for established re-
searcher in the field of natural and
mathematical sciences — plaque and
5000 BGN money prize — was received
by Prof. D.Sc. Stoycho Stoyanov
Yazadzhiev, lecturer in the Faculty of
Physics at the Sofia University “St. Kli-
ment Ohridski”. His research activity is
focused on the Einstein’s Theory of
General Relativity. Among his main
contributions in the period of 2013 to
2014 are in the fields of: 1) Exploring
investigations on the fundamental
problem of dark energy at astrophysic-
al scales and 2) the mathematical un-
derstanding of Einstein's equations
and their modifications through inclu-
sion of the dark energy. In 2013-2014
Prof. Yazadzhiev published 14 articles
in international impact factor journals.
He has specialized in the University of
Goettingen and in the University of
Tuebingen in Germany. He is re-
peatedly Visiting Professor in prestigi-
ous European universities, author and
co-author of two textbooks and 125
articles, as 90 of them are published in
reputable international journals with
impact factor. His works are cited over
1000 times. He is supervisor of 5 suc-
cessfully defended PhD students. He
is also coordinator and an active parti-
cipant in numerous national and inter-
national projects.

The Prize for established re-
searcher in the field of biomedical
sciences — plaque and 5000 BGN
money prize — was prized to Assoc.
Prof. Dr. med. Radka Petrova
Kaneva, Ph.D., from the Medical Uni-
versity of Sofia. She works in the field
of medical genetics. Her researches
are focused on the detection and study
of genes associated with progress of
various oncological diseases and de-
velopment of biomarkers for diagnosis
and prognosis. She manages and par-
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ticipates in many international projects
in the field of biomedical sciences. As-
soc. Prof. Kaneva is author of 88 art-
icles, which are cited 1131 times
(through the last year — 23 articles and
462 citations). She has 60 participa-
tions in national and international sci-
entific forums. She is supervisor of 8
PhD students. She is also a fellow of
several international organizations,
member of editorial boards of one na-
tional and 3 international scientific
journals. Assoc. Prof. Dr. med. Kaneva
is holder of the prize “Golden Pan-
acea” for particular contributions in
teaching, research and expert activity
in the medico-biological field.

The Prize for established re-
searcher in the field of social and
humanitarian sciences — plaque and
5000 BGN money prize — was received
by Assoc. Prof. Dorotey Naydenov
Getov, Ph.D., from the Institute of Lit-
erature at the BAS, a prominent expert
on Greek paleography and condico-
logy and history of the Byzantine liter-
ature. He studies Byzantine
manuscripts, connected with the his-
tory of European law, explores the
Greek manuscripts in Bulgaria as texts
of the Byzantine literature. He is au-
thor of 7 books and more than 20 pa-
pers, published in Bulgarian, Modern
Greek, English and German. In Belgi-
um Assoc. Prof. Getov published a
volume with 102 manuscripts and frag-
ments from the Library of Bachkovo
Monastery, which is nearly 1000 years
old, identifying 3 original manuscripts
of one of the founders of the Monas-
tery — Gregorius Pacurianus. He also
discovered hundreds of unknown
works of Byzantine literature, including
253 manuscripts of anthems, found in
Bulgaria, 670 — in Sinai manuscripts
and others. Through his comprehens-
ive research work Assoc. Prof. Dr.
Dorothey Getov enriches the scientific
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resource of contemporary humanities.
The Prize for established re-
searcher in the field of technical
sciences — plaque and 5000 BGN
money prize — was awarded to Assoc.
Prof. Milen Ilvanov Georgiev, Ph.D.,
from the Institute of Microbiology at
the BAS. He focused his studies on
the biosynthesis of commercially im-
portant molecules of plant origin and
development of biotechnological ap-
proaches to their sustainable produc-
tion. Here the main subjects are the
natural molecules with anti-inflammat-
ory and anti-neoplastic effect and the
development of advanced methods for
metabolic engineering. He specializes
in Germany and in Netherland. In the
period of 2013 to 2014 the results of
his researches are summarized in two
book chapters and in 20 articles, 18
from them in international impact
factor journals. For the same period
his works are cited 270 times. He is
winner of the BAS’s “Marin Drinov”
award and of the 2011 Grand Py-
thagoras Prize for young scientist.

This year, for the very first time,
are awarded prizes for high scientific
result by Elsevier and Thomson Reu-
ters, partners of Bulgaria in sciento-
metrics.

Mr. Charles Pallandt, Vice Presid-
ent International Markets at Elsevier,
handed the award SciVal for the
highest quality of scientific output —
which  means with highest Field
Weigted Citation Impact 1.13 in all dis-
ciplines for the period of 2012-2014 —
to the Sofia University “St. Kliment
Ohridski”. The award was received by
the Rector, Corresponding Member of
BAS Ivan llchev. He thanked to all,
who “for years are fighting against the
militant illiteracy, but never give up”.

The Thomson Reuters manager
Mr. David Horky handed the award for
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articles that occupy first place in the
three criteria for high scientific quality
— Essential Science Indicators for
highly cited, top and hot papers — to
the Institute for Nuclear Research and
Nuclear Energy at the BAS, represen-
ted by the Deputy Director, Corres-
ponding Member Chavdar Stoyanov.

All of the awarded scholars ex-
press their gratitude to the Ministry of

Education and Science, which in the
worst years for science keeps the tra-
dition to distinguish their achievements
and to make them public. The Py-
thagoras Prize is appreciation not only
to the awarded scholars for their re-
markable achievements through the
last two years, but also to all of the
people, who perceived as his life's
mission the path of scientific research.

JOHN ATANASOFF AWARD AND PRIZES ‘2015*

The John Atanasoff Award and
Prizes ‘2015 were awarded for 13th
consecutive year by the President of
the Republic of Bulgaria Mr. Rosen

Plevneliev through an official cere-
mony on 5th October 2015. The award
is named after the eminent scholar of
Bulgarian origin John Atanasoff, who
invented the first electronic digital
computer. It has been handed out
since 2003 in support of the personal
achievements of young Bulgarian re-

searchers working in the fields of in-
formatics and information
technologies.

The John Atanasoff Award ‘2015
for outstanding achievements in the
field of information technologies was
awarded to Dr. Tzeno Galchev. He
holds doctoral degree from the Uni-
versity of Michigan, USA. Dr. Galchev
has developed several microsystems
that can record the electrical neuronal
signals in the brain for the purpose of

Note: The article is prepared based on official information available on the President’'s website at:
https://www.president.bg/cat40/773/Dr-Tzeno-Galchev-is-the-winner-of-the-2015-John-Atanasoff-

Award.html&lang=en
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studying its functionality, with the hope
that in the future the same tools can
be used to cure a number of different
neurodegenerative diseases. Dr. Gal-
chev presented the highlights of his
work at a special open-access lecture.

Prizes for outstanding achieve-
ments at some of the most competitive
international computer sciences
Olympiads has received the student
Marin Shalamanov, and his tutor
Peter Petrov, as well as the student
Viktor Kirilov and his teacher
Krasimir Assenov.

Two new categories to the John
Atanasoff Award were introduced in
2015.

Mr. Hristo Stoyanov, first-year

48 *

student in Stanford University, USA,
received the prize “First steps in com-
puter sciences” for representing Bul-
garia in the Intel International Science
and Engineering Fair ‘2015 and for his
ranking inside the top 5 of the Re-
search Science Institute contest ‘2014.

Mr. Georgi Darzhanliev and Mr.
Stanimir Nenov received the prize
“John Atanasoff — for projects with so-
cial value-added” for their project
Pravatami.bg, a platform that aims to
improve the understanding of legal
matters by the wider public.

The laureates of each category
received additional prizes provided by
governmental and non-governmental
organizations, as well as corporations.
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First principles approach to the electronic structure, magnetic
anisotropy and spin relaxation in mononuclear 3d-transition metal
single molecule magnets

Atanasov, M., Aravena, D., Suturina, E., Bill, E., Maganas, D., Neese, F.
Coordination Chemistry Reviews, Volume 289-290, Issue 1, 2015,
Pages 177-214

Max Planck Institut fir Chemische Energiekonversion, Stiftstr. 34-36,
Milheim an der Ruhr, Germany

Institute of General and Inorganic Chemistry, , Akad. Georgi Bontchev
Street 11, Sofia, Bulgaria

0010-8545

Cationic triblock copolymer micelles enhance antioxidant activity,
intracellular uptake and cytotoxicity of curcumin

Yoncheva, K., Kamenova, K., Perperieva, T., Hadjimitova, V., Donchey,
P., Kaloyanov, K., Konstantinov, S., Kondeva-Burdina, M., Tzankova, V.,
Petrov, P.

International Journal of Pharmaceutics, Volume 490, Issue 1-2, 4 June
2015, Pages 298-307

Department of Pharmaceutical Technology and Biopharmaceutics,
Faculty of Pharmacy, Medical University of Sofia, 2 Dunav Str., Sofia,
Bulgaria

Institute of Polymers, Bulgarian Academy of Sciences, Akad G Bonchev
Str., Bl. 103A, Sofia, Bulgaria

Department of Physics and Biophysics, Medical Faculty, Medical
University of Sofia, Sofia, Bulgaria

Department of Pharmacology, Pharmacotherapy and Toxicology, Faculty
of Pharmacy, Medical University of Sofia, Sofia, Bulgaria

0378-5173

Study of structural break points in global and hemispheric
temperature series by piecewise regression

Werner, R., Valev, D., Danov, D., Guineva, V.

Advances in Space Research,Volume 56, Issue 11, 1 December 2015,
Pages 2323-2334

Space Research and Technology Institute, Bulgarian Academy of
Sciences, Stara Zagora Department, P.O. Box 73, Stara, Zagora,
Bulgaria

Space Research and Technology Institute, Bulgarian Academy of
Sciences, Acad. Gerogy Bonchev Str. Bl. 1, Sofia, Bulgaria
0273-1177
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Organic cultivation of field pea by use of products with different
action

Georgieva, N. Nikolova, I., Delcheyv, G.

Spanish Journal of Agricultural Research,Volume 13, Issue 4, 2015,
Article number e0906, 13p

Institute of Forage Crops, Department of Technology and Ecology of
Forage Crops, Pleven, Bulgaria Trakia University, Stara Zagora,
Bulgaria

1695-971X

Molecular Dynamics Simulation of the Aggregation Patterns in
Aqueous Solutions of Bile Salts at Physiological Conditions
Mustan, F., Ivanova, A., Madjarova, G., Tcholakova, S., Denkov, N.
Journal of Physical Chemistry B, Volume 119, Issue 51, 24 December
2015, Pages 15631-15643

Department of Chemical and Pharmaceutical Engineering, Faculty of
Chemistry and Pharmacy, University of Sofia, 1 James Bourchier
Avenue, Sofia, Bulgaria

Department of Physical Chemistry, Faculty of Chemistry and Pharmacy,
University of Sofia, 1 James Bourchier Avenue, Sofia, Bulgaria
1520-6106

Investigation of station blackout scenario in VVER440/v230 with
RELAP5 computer code

Gencheva, R.V. , Stefanova, A.E. , Groudev, P.P.

Nuclear Engineering and Design, Volume 295, 15 December 2015,
Pages 441-456

Institute for Nuclear Research and Nuclear Energy (INRNE),
Tzarigradsko shaussee 72, Sofia, Bulgaria

0029-5493

DNA damage and repair in plants — From models to crops
Manova, V., Gruszka, D.

Frontiers in Plant Science, Volume 6, Issue OCTOBER, 23 October
2015, Article number 885

Department of Molecular Genetics, Institute of Plant Physiology and
Genetics, Bulgarian Academy of Sciences, Sofia, Bulgaria
Department of Genetics, University of Silesia, Katowice, Poland
1664-462X

Two-phonon Raman bands of bilayer graphene: Revisited
Popov, V.N.

Carbon, Volume 91, 30 May 2015, Pages 436-444

Faculty of Physics, University of Sofia, Sofia, Bulgaria
0008-6223
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Thin-layer chromatographic study of some reactive dyes and
fluorescent brighteners and their intermediates containing
stabilizer fragment for textile and polymers

Miladinova, P.M.

Journal of Planar Chromatography - Modern TLC, Volume 28, Issue 1, 1
February 2015, Pages 6-11

Organic Synthesis Department, University of Chemical Technology and
Metallurgy, 8 KIl. Ohridsky str., Sofia, Bulgaria

0933-4173

Reconstructing eclecticism: Bulgarian economic thought in the
Ottoman Empire in the nineteenth century

Nenovsky, N., Pencheyv, P.

History of Political Economy, Volume 47, Issue 4, 1 December 2015,
Pages 631-664

CRIISEA, University of Picardie, Amiens, France

University of National and World Economy, Sofia, Bulgaria
0018-2702

Self-healing effect of ceria electrodeposited thin films on stainless
steel in aggressive 0.5 mol/L NaCl aqueous solution

Guergova, D., Stoyanova, E., Stoycheyv, D., Avramova, |., Stefanov, P.
Journal of Rare Earths, Volume 33, Issue 11, November 2015, Pages
1212-1227

Rostislaw Kaischew Institute of Physical Chemistry, Bulgarian Academy
of Sciences, Sofia, Bulgaria

Institute of General and Inorganic Chemistry, Bulgarian Academy of
Sciences, Sofia, Bulgaria

1002-0721

Pl-properties of some matrix algebras with involution

Rashkova, T.

Miskolc Mathematical Notes, Volume 16, Issue 2,2015, Pages 1105-1116
University of Ruse, Department of Mathematics, 8 Studentska Str, Ruse,
Bulgaria

1787-2405

Lyapunov functions and strict stability of Caputo fractional
differential equations

Agarwal, R., Hristova, S., O’'Regan, D.

Advances in Difference Equations, Volume 2015, Issue 1, 1 December
2015, Article number 346, Pages 1-20

Department of Mathematics, Texas A&M University-Kingsville,
Kingsville, TX, United States

NAAM Research Group, King Abdulaziz University, Jeddah, Saudi Arabia
Plovdiv University, Tzar Asen 24, Plovdiv, Bulgaria

School of Mathematics, Statistics and Applied Mathematics, National
University of Ireland, Galway, Ireland
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The international symposium on phytochemicals in medicine and
food (ISPMF 2015): An introduction

Xiao, J., Georgiev, M.L.

Food Chemistry, Volume 186, 1 November 2015, Page 1

College of Food Science, Fujian Agriculture and Forestry University,
Fuzhou, Fujian, China

Institut fr Pharmazie und Lebensmittelchemie, Universitat Wirzburg,
Am Hubland, Wurzburg, Germany

Laboratory of Applied Biotechnologies, Stephan Angeloff Institute of
Microbiology, Bulgarian Academy of Sciences, 139 Ruski Blvd., Plovdiv
0308-8146

Interfacial reactions between solid Ni and liquid Sn-Zn alloys
Gandova, V.

Journal of Mining and Metallurgy, Section B: Metallurgy, Volume 51,
Issue 2, 2015, Pages 179-184

University of Food Technologies, Inorganic and Physical Chemistry
Department, Plovdiv, Bulgaria

1450-5339

On canonical-type connections on Almost contact complex
Riemannian manifolds

Manev, M.

Filomat, Volume 29, Issue 3, 2015, Pages 411-425

Department of Algebra and Geometry, Paisii Hilendarski University of
Plovdiv, 236 Bulgaria Blvd, Plovdiv, Bulgaria

0354-5180

Effects of ursolic acid on contractile activity of gastric smooth
muscles

Prissadova, N., Bozov, P., Marinkov, K., Badakov, H., Kristev, A.
Natural Product Communications, Volume 10, Issue 4, 2015, Pages
565-566

Department of Biophysics, Medical University, 15A Vassil Aprilov Str.,
Plovdiv, Bulgaria

Department of Biochemistry and Microbiology, Plovdiv University, 24
TzarAssen Str., Plovdiv, Bulgaria

1934-578X

On the minimum length of linear codes over F 5

Bouyukliev, |., Kageyama, Y., Maruta, T.

Discrete Mathematics, Volume 338, Issue 6, 6 June 2015, Pages 938-95
Institute of Mathematics and Informatics, Bulgarian Academy of
Sciences, Veliko Tarnovo, Bulgaria

Department of Mathematics and Information Sciences, Osaka
Prefecture University, Sakai, Osaka, Japan

0012-365X
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Title: Classification of binary self-dual codes of length 40
Authors: Bouyukliev, |., Dzhumalieva-Stoeva, M., Money, V.
Source: IEEE Transactions on Information Theory, Volume 61, Issue 8, August

2015, Article number 7122881, Pages 4253-4258

Author Affiliations: Institute of Mathematics and Informatics, Bulgarian Academy of
Sciences, Veliko Tarnovo, Bulgaria
Faculty of Mathematics and Informatics, Veliko Tarnovo University,
Veliko Tarnov

ISSN: 0018-9448

Title: Gas chromatography-mass spectrometry for characterization of
liquid products from pyrolysis of municipal waste and spent tyres

Authors: Pavlova, A., Stratiev, D., Mitkova, M., Stanulov, K., Dishovsky, N.,
Georgieyv, K.

Source: Acta Chromatographica, Volume 27, Issue 4, December 2015, Pages
637-655

Author Affiliations: Research Laboratory, LUKOIL Neftohim Burgas JSC, Burgas, Bulgaria
Process Engineer Department, LUKOIL Neftohim Burgas JSC, Burgas,
Bulgaria
University Prof. D-r Assen Zlatarov, Blvd. Prof. Yakimov No. 1, Burgas,
Bulgaria
University of Chemical Technology and Metallurgy, Blvd. Kliment
Ohridski No. 8, Sofia, Bulgaria

ISSN: 1233-2356
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EVENTS

Scientific Symposium on
BENEFICIAL AND PATHOGENIC MICROBES
FOR HEALTHIER LIFE AND SAFETY FOODS

The scientific symposium “Benefi-
cial and Pathogenic Microbes for
Healthier Life and Safety Foods” takes
place on April, 8-9, 2015 at The
Stephan Angeloff Institute of Microbio-
logy in the Bulgarian Academy of Sci-
ence. Ilts aim was to explore critical
points in application of beneficial mi-
crobes — probiotics and the risk of
food-borne pathogens, as follows: for
safety and functional food; new ap-
proaches for prevention the microbial
risks in food chain from pathogens;
new trends in protection of human and
animals health; prophylaxis and ther-
apy of food disorders for wellbeing and
health.

Seven oral presentations are
presented during the symposium.
They are dedicated to various is-
sues, as follows: Foodborne dis-
eases — etiological aspects (by Prof.

Hristo Najdenski); Distribution and an-
timicrobial resistance of Listeria mono-

cytogenes strains from foods in
Bulgaria (Eva Gyurova, Hristo
Daskalov); Beneficial properties of

Bulgarian lactic acid bacteria (Svetla
Danova); Health benefits of functional
probiotic cultures (Stefan Deney,
Georgi Beev, Toncho Dinev, Rumyana
Moutafchieva, Teodora Georgieva);
Expression of some genes involved in
the utilization of oligosaccharides and
their transport (llia lliev, Iskra Ivan-
ova); Comparative analysis of lactoba-
cilli count in fabricated and
home-made yogurt (Galina
Satchanska); Forgery and fraudulent
practices in the production and trade
in food (Yordan Gogov).

A separate panel was designed to
poster session and presentations of
young scholars.

International conference on
MATHEMATICAL METHODS AND MODELS IN BIOSCIENCES
(BIOMATH 2015)

This annual conference takes
place on June, 14-19, 2015 at the Uni-
versity centre Bachinovo, Blagoev-
grad, Bulgaria. It's devoted to recent
research in life sciences based on ap-
plications of mathematics as well as
mathematics applied to or motivated
by biological studies.

The conference was opened
with  Roumen Tsanev plenary lecture
by Assoc. Prof. Leander Litov, PhD.

54 °

Keynote speakers this year were: Eka-
terina Auer (University of Applied Sci-
ences Wismar, Germany), Ivan G.
Ivanov (Institute of Molecular Biology,
Bulgarian Academy of Sciences, Bul-
garia), Ivan V. Ivanov (College of
Veterinary Medicine and Biomedical
Sciences, Texas A&M University,
USA), Vlastimil Krivan (Biology Centre
CAS, Ceske Budejovice, Chech Re-
public), Christina Kuttler (Technical
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University Munich, Zentrum Mathem-
atik, Germany) and Cyril Piou (CIRAD
— Département BIOS - UMR CBGP,

France).
Within the conference a School
for Young Scientists was organized.

10th International Conference on
COMMUNICATIONS, ELECTROMAGNETICS AND MEDICAL
APPLICATIONS (CEMA’15)

The conference takes place on
October 15-17, 2015, at the Technical
University of Sofia, International Meet-
ing Center “Helmut Boehme”. It is ded-
icated to all essential aspects of the
development of global information and
communication technologies and their
impact for medicine. The objective of
the Conference is to bring together
lecturers, researchers and practition-
ers from different countries, working
on the field of communication, electro-
magnetism and medical applications,
computer simulation of electromagnet-
ic field, in order to exchange informa-
tion and bring new contribution to this
important field of engineering design
and application in medicine.

The conference program was or-
ganized in five sessions and includes
25 presentations of authors from Bul-
garia, Japan, Lithuania, Russia and
Serbia.

The sessions were chaired by the
Professors P. Frangos (NTUA, Athens,
Greece), Kalin Dimitrov (Technical Uni-
versity of Sofia, Bulgaria), Rasa Briz-
giené (Kaunas University of
Technology, Lithuania), N. Ampilova
(St. Petersburg University, Russia) and
Dimitar Dimitrov (Technical University
of Sofia, Bulgaria).

Most of the participants were from
Bulgaria, including a large contingent
from the Technical University of Sofia.
The speeches presented were the fol-
lowing: Evaluation of experimental res-

ults for different centrifuges and
purposes for optimization (Tsvetan
Kachamachkov, V. Manoev); Mathem-
atical analysis of how spinning under
an angle affects the vestibular system
of pilots (Tsvetan Kachamachkov); Ex-
perimental study of existing centro-
fuges in real hospital conditions
(Tsvetan Kachamachkov, V. Manoey,
D. Dimitrov); Implementation for
MEMS in the vestibular system (V.
Manoev, Tsvetan Kachamachkov);
New research for MEMS in the vesti-
bular system and basic over view of
MEMS used TILL now (V. Manoev, Ts-
vetan Kachamachkov); Clinical results
in the treatment of patients with dia-
betic polyneuropathy with simultan-
eous application of low-frequency
magnetic field and mineral water
(Vladimir Petrov, Dimitar Dimitrov); 3D
model of platform for spinning pilots
under an angle and other medical uses
(Tsvetan Kachamachkov); Fundament-
al Study on Measurement of Dielectric
Constants of Human Abdomenby
Waveguide-Penetration Method
(Takahiro Aoyagi); Portable 3-channel
real-time EMG acquisition device for
use with myoelectric prostheses (Vikt-
or A. Nedialkov); Software for analyz-
ing EMG signals EMGLab (Viktor A.
Nedialkov, Dimitar Dimitrov, Kalin Di-
mitrov); Lower limb EMG signals study
from different muscles for potential
myoelectric prostheses control (Viktor
A. Nedialkov).
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2ND INTERNATIONAL CONFERENCE ON
NATURAL PRODUCTS UTILIZATION: FROM PLANTS TO
PHARMACY SHELF (ICNPU-2015)

The second International Confer-
ence on Natural Products Utilization:
from Plants to Pharmacy Shelf took
place in hotel Novotel Plovdiv, 14 — 17
of October. The ICNPU-2105 meeting
was jointly organized by The Stephan
Angeloff Institute of Microbiology and
Institute of Organic Chemistry with
Centre of Phytochemistry, both belong-
ing to the Bulgarian Academy of Sci-
ences.

The ICNPU-2015 conference tra-
ditionally focuses on the contemporary
trends in prevention and treatment of
malignancies, the emerging omics
analytical platforms as well as sustain-
able production and use of natural
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products.

The international organizing com-
mittee of ICNPU-2013 assembled an
exciting and diverse program, featur-
ing 19 invited lectures, 51 short oral
presentations and 253 poster present-
ations.

Thanks to the financial support
from the Ministry of Education and Sci-
ence ten young Bulgarian scientists
(PhD students and assistants) afforded
to attend the ICNPU-2015 and hence
presented their thesis and work to the
broad scientific community.

The ICNPU-2015 was well atten-
ded by 330 participants from 50 differ-
ence countries.
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