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Programme:

Monday, 23 April 2012
9.30 — 9.50 Registration
9.50 — 10.00 Opening Ceremony

Session A. Cell Biology

Chairpersons:

Assoc. Prof. Evelina Shikova-Lekova, MD, PhD
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Assoc. Prof. Radostina Alexandrova PhD
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Secretary: Abdulkadir Abudalleh
Faculty of Biology, Sofia University “St .Kliment Ohridski”

10.00 - 10.20

AO1. ARE THE RPE-DERIVED CELL LINES RPE-1 AND RPE-J
APPROPRIATE MODEL FOR INVESTIGATION OF CELLULAR

LOCALIZATION OF BEST1 PROTEIN
V. Moskova-Doumanova, K. Mladenova, Z. Lalchev, J. Doumanov

10.20 - 10.40

AO2. CUCTEMMU 3A KIIETBYHO KYJITUBUPAHE B YCJIOBUS HA
CUMYJIMNPAHA MUKPOT'PABUTAIIUA

b. Apabamxues, P. Ckpobancka, A. EBanrenaros, H. Ctedanosa

10.40 - 11.00

AO3. COMPARATIVE ANALYSIS OF IN VITRO THREE-
DIMENSIONAL FIBROBLAST CULTURING MODEL TO MURINE

CONNECTIVE CUTANEOUS TISSUE
A. Evangelatov, R. Skrobanska, R. Pankov, S. Petrova

11.00 - 11.20 Break



11.20 - 11.30
AO4. U30JIMPAHE HA XEITATOLUTHU

A. T'eopruena

11.30 - 11.40

AOS. HEHTPO®YI'MPAHE B INTbTHOCTEH I'PAJIMEHT,
OTAEJISAHE HA 3PEJIM OT HE3PEJIU CHHEPMATO30UIN "
OLHEHKA HA PUCKA OT ITIPUJIAT'AHE HA TEXHUKU 3A
ACHUCTUPAHA PEITPOAYKIUSA IPU MBXE C HAPYIHIEHA
CIIEPMATOI'EHE3A

I'. HenkoBa

11.40-11.50

AQO6. BRIEFLY ABOUT CELL DEATH
L. Dyakova, T. Zhivkova, A. Abudallech, B. Andonova-Lilova, J. Kojumdgian-lvanova, R.
Alexandrova

11.50 - 12.00
AO7. METOIM 3A CUHXPOHU3AIIUA HA KIIETKUTE

W. Panuncka

12.00 - 12.30

AOS8. KIIETBYHHU KYJITYPHU — EKCIIEPUMEHTAJIHUTE MOJEJIN,
BE3 KOUTO HE MOKXEM

P. Anekcannposa

Session B. New Materials

Chairpersons:

Assoc. Prof. Diana Rabadjieva, PhD
Institute of General and Inorganic Chemistry, Bulgarian Academy of Sciences

Assoc. Prof. Svetlozara Petkova, PhD

Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Secretary: Lora Dyakova
Institute of Neurobiology, Bulgarian Academy of Sciences
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13.30 - 13.50

BO1. BIOMEDICAL MATERIALS IN HUMAN BODY
V. Kolyovska, D. Deleva

13.50 - 14.00

BO2. ANIMAL MODEL FOR BONE IMPLANT RESEARCH: A RAT

MODEL
M. Gabrashanska, M. Alexandrov, I. Yordanova, P. Dimitrov, I. Vladov, V. Nanev

14.00 — 14.20

BO3. IPUJIOKEHUE HA TEXHOJIOI'MUTE 3A BbP30
IMPOTOTUIIMPAHE B TBKAHHOTO NHXXEHEPCTBO: MOJEJI 3A
3D IPUHTUPAHE HA OPTAHHA

Boiika Angonosa-Jlunosal, Tans JKuskosal, Jlopa Jakosa, P. Anexkcanaposa’

Session C. Parasitology

Chairpersons:

Assoc. Prof. Radostina Alexandrova, PhD
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Assist. Prof. Delka Salkova, DVM, PhD
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Secretary: Ivelin Vladov
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

14.40 - 15.00

CO1. REVIEW OF THE METHODS FOR CONTROL OF CHICKEN

COCCIDIOSIS
D. Salkova

15.00 - 15.10
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CO2. COMPARATIVE ELECTROPHORETIC STUDIES OF PROTEIN
EXTRACTS OF SIX TRICHINELLA ISOLATES BY SDS-PAAE AND

PAAE
V. Dilcheva, S. Petkova, E. Gabev

15.10 - 15.30

CO3. EXPERIMENTAL MODELS OF FASCIOLOSIS AND

CARCINOGENESIS
N. Tsocheva-Gaytandzhieva, R. Toshkova, I. Roeva, M. Topashka-Ancheva, A. Filchev,
D. Salkova

15.30 - 15.40

CO4. THE DEADLY TROPICAL TRIANGLE
Dzh. Farandzha

15.40 - 15.50
COS. MAJTIAPUSATA - BUEPA, THEC... A YTPE?

. UBanoBa

15.50 - 16.00
C0O6. KAKBO (HE) 3HAEM 3A TEHUUTE

B. Benues

16.00 - 16.10

CO7. STRANGE PARASITES
A. Zreik



Tuesday, 24 April 2012

Session D. Molecular Biology, Biophysics
and Biochemistry

Chairpersons:

Assoc. Prof. George Miloshev, PhD
Institute of Molecular Biology, Bulgarian Academy of Sciences

Assist. Prof. Roumiana Todorova, PhD
Institute of Biophysics and Biomedical Engineering, Bulgarian Academy of Sciences

Secretary: Zina Ivanova
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

9.50 - 10.20

DOl. ®U3UKA HA )KUBATA MATEPUA
A. Iletpos

10.20 - 10.40

DO2. DOES THE BUDDING YEAST LINKER HISTONE Hholp
INFLUENCE SURVIVAL AND MORPHOLOGY OF

CHRONOLOGICALLY AGING CELLS?
K. Uzunova, M. Georgieva, G. Miloshev

10.40 - 11.00

DO3. ANTIOXIDANT EFFECTS OF BULGARIAN PROPOLIS
AND ITS COMPONENTS CAPE AND CHRYSIN ON Tyl

TRANSPOSITION IN YEAST SACCHAROMYCES CEREVISIAE
M. Georgieva, O. Krastanova, V. Bankova, M. Pesheva

11.00 — 11.20 Break

11.20 - 11.40

DO4. ONTPEAEJISSHE HA AHTUOKCUJAHTHA AKTUBHOCT HA
MYEJHU ITPOAYKTU (MEA 1 MYEJIHO MJIEYULE) OT

BBJI'APCKHA ITPOU3XO/1, YPE3 HOB TECT
M. lumutpos, M. Ilemesa
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11.40 - 12.00

DO5. ESTIMATION OF THE INTRINSIC STRUCTURAL DISORDER
OF NATIVE EWS AND ITS REPORTED FUSION ONCOGENIC

PROTEINS WITH ANALYSIS OF THE FUNCTIONAL REGIONS
R. Todorova

12.00 - 12.20

DO6. LUNG MATURITY ASSESSMENT BY IN VITRO ANALYSES OF

GASTRIC ASPIRATES FROM NEWBORN INFANTS
M. Bangyozova, A. Jordanova, A. Tsanova, J. Doumanov, E. Christova, Z. Lalchev

12.20 - 12.30

DO7. Bb3CTAHOBSABAHE HA PAHA — ®U3UOJIOT'UA N

MOJIEKYJISIPHU MEXAHU3MMU HA PEI'YJIAIUSA
A. Taces

Session E. Virology

Chairpersons:

Assoc. Prof. Radostina Alexandrova, PhD
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Assist. Prof. Petia Genova, PhD
Department of Virology, National Centre of Infectious and Parasitic Diseases,

Secretary: Tania Zhivkova
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

13.30 - 13.50

EO1L. HIV-1 POL GENE SEQUENCING AND PHYLOGENETIC
ANALYSIS OF THE HIV-1 EPIDEMIC IN BULGARIA REVIEWED
PRESENCE OF A BOUQUET OF VARIOUS SUBTYPES AND

COMPLEX RECOMBINANT FORMS
I. Alexiev, D. Beshkov, V. Georgieva, L. Karamacheva, I. Elenkov



13.50 - 14.10

EO2. NANOTECHNOLOGICAL APPROACH FOR THERAPY OF
HIV/AIDS BY DESTRUCTION OF THE VIRUS NAVIGATION SYTEM

(HIGINS)
E. Gabev

14.10 - 14.20

EO3. OUR EXPERIENCE IN USING NANOTECHNOLOGIES FOR

IMPROVING THE THERAPY OF HIV/AIDS
E. Gabev

14.20 - 14.40

EO4. DETERMINATION OF HEPATITIS C VIRAL LOAD BY

TAQMAN PCR IN HIV-HCV COINFECTED PERSONS
E. Golkocheva-Markova, I. Alexiev, A. Kevorkyan, P. Teoharov

14.40 — 15.00 Break

15.00 - 15.20

EOS5. IM®EPEHIUAJTHO-AUATHOCTUYHU TOAXOIU ITPHU
BUPYCHUTE NHOEKIINU

Cr. UBanoBa, A. Tomes, 3. Muxaesa

15.20 - 15.40

EO6. ANIMAL PAPILLOMAVIRUSES AS MODELS FOR TESTING OF

HPV VACCINES
E. Shikova, Z. Ivanova

15.40 - 16.00

EO7. HUMAN CYTOMEGALOVIRUS (HCMV) AND EPSTEIN-BARR
VIRUS (EBV) INFECTIONS LEAD TO INCREASED RISK OF BREAST

CANCER
P. Genova-Kalou, J. Ivanova

16.00 - 16.20

EOS8. MuLV - BASED ANIMAL MODELS TO STUDY RETROVIRUS -

INDUCED NEUROLOGIC DISEASE
E. Shikova



Wednesday, 25 April 2012
Session F. Medicine

Chairpersons:

Assoc. Prof. Reneta Toshkova, MD, PhD
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Assist. Prof. Albena Alexandrova, PhD
Institute of Neurobiology, Bulgarian Academy of Sciences

Assist. Prof. Milena Georgieva, PhD
Institute of Molecular Biology, Bulgarian Academy of Sciences

9.50-10.10

FO1l. INVITRO SYSTEMS FOR STUDYING DRUG METABOLISM:

ORGAN SLICES
A. Alexandrova

10.10 - 10.30

FO2. AN EXPERIMENTAL MODEL OF SODIUM NITRITE-

INDUCED HYPOXIA
E. Petrova, V. Ormandzhieva, Y. Gluhcheva, V. Atanasov, E. Pavlova, St. Dimitrova, B.
Eremieva, M. Dimitrova, D. Kadiysky

10.30 - 10.40

FO3. REVIEW: ADRENERGIC RECEPTORS AND CARDIAC

MYOCYTE APOPTOSIS
M. Vapireva

10.40 — 11.00 Break

11.00 -11.20

FO4. EJIEKTPOIIOPALIUSA. TIPUJIOXKXEHUE B MEIUIINHATA U
MOJIEKYJIAPHATA BUOJIOT'UAL.

. Maprunos, E. Crounkosa
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11.20 - 11.40

FOS. PLATELET AGGREGATION INHIBITORY EFFECT OF
PHOSPHOLIPASE A2 FROM VIPERA AMMODYTES MERIDIONALIS

VENOM
Y. Goranova, S. Stoykova, V. Atanasov, D. Danchev, S. Petrova

11.40-11.50

FOG6. IDENTIFICATION OF CRYSTALS IN RHEUMATOLOGY
A. Ivanov, M. Geneva, L. Simeonov

11.50 - 12.00
FO7. ANTI-INFLAMMATORY EFFECT OF ROSEMARY OIL

IN MODEL SYSTEM
M. Draganova-Filipova, P. Zagorchev

12.00 - 12.10

FO8. DIETARY EXPERIMENTAL MODELS FOR THE STUDY OF THE
DIFFERENT STAGES OF OBESITY AND METABOLIC SYNDROME

IN RATS
P. Angelova

12.10-12.20

FO9. CERTAIN DETERMINANTS OF THE IRRELEVANCE BETWEEN

CLINICAL AND EXPERIMENTAL SEPSIS
D. Popov

12.20 - 12.30

FO10. EXHALED NITRIC OXIDE - MEASUREMENT AND CLINICAL

APPLICATION
B. Atanasova, D.Vasilev, M.Sirakova, S. Mandadzhieva

13.30 - 13.40

FO11l. EXPERIMENTAL MODEL OF A COMPOUND LIVING SKIN

EQUIVALENT OF NEONATAL CELLS
K. Tokmakova, P. Molchovski, A. Stanchev, W.Y.Ip, G. Tipoe
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13.40 - 13.50

FO12. MPUJIOKHATA KHUHE3UOJIOTUS - UHTETPATUBEH
METO/I 3A OLIEHKA HA 3JPABETO

E. Tonoposa

13.50 - 14.10

F13. EXPERIMENTALLY INDUCED DIABETES MELLITUS AND ITS
EFFECTS ON ARGININE-VASOPRESSIN AND ANGIOTENSIN I1 -

ELICITED MYOMETRIAL CONTRACTILITY
T. Georgiev, P. Hadzhibozheva, R. Kalfin, A. Tolekova

14.10 - 14.40

F14. GENDER DIFFERENCES IN SUSCEPTIBILITY TO TYPE 2

DIABETES IN RAT EXPERIMENTAL MODELS
M. Yakovlieva, S. Mihaylova, A. Anastasov, T. Tacheva, T. Vlaykova, K. Trifonova, A.
Tolekova

Session G. Cancer Research

Chairpersons:

Prof. Dimitar Kadiysky, MD, PhD, DSc
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Assist. Prof. Yordanka Gluhcheva, PhD
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Assist. Prof. Emilia Petrova, PhD
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

14.50 - 15.10

GO1. ANEW APPROACH FOR LOCAL TREATMENT OF SOLID

TUMORS, INVOLVING GOLD NANOPARTICLES
L. Yossifova, E. Gardeva, R.Toshkova, N. Nedyalkov, M. Alexandrov, P. Atanasov

15.10 - 15.30

GO2. HUTOTOKCUYEH U AHTUIIPOJIMDPEPATUBEH E®EKT HA

HOJUBYTUWJIINAHOAKPUJIATHHN HAHOYACTHUIIA IN VITRO.
M. IlerkoBa, P. Ckpobarncka, I'. Mopaanos
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15.30 - 15.50

GO3. IN VITRO STUDIES ABOUT THE INHIBITION OF THE
PROLIFERATION ACTIVITIES OF SOME GASTROPODAN

HEMOCYANINS
P. Genova-Kalou, Y. Raynova, K. Idakieva

15.50 - 15.10

GO4. PLANT EXTRACTS WITH ANTITUMOR ACTIVITY
B. Petkova, V. Moskova-Doumanova, M.Dimitrova, T. Topouzova-Hristova, V. Kapchina

16.10 - 16.20
GO5. PAKOBU 3ABOJISIBAHUSA U CUHAPOM HA IAYH

T. BmagumupoB

16.20 — 16.30
CLOSING CEREMONY

Poster Session

BP1. MESENCHIMAL STEM CELLS - A NEW HOPE FOR THE

TREATMENT OF BONE DEFECTS
R. Alexandrova, B. Andonova-Lilova, T. Zhivkova, L. Dyakova, D. Rabadjieva,
S.Tepavitcharova®

BP2. CTBOJIOBHU KVIETKHA

3. lumurposa

CP1. PHARMACO-TOXICOLOGICAL METHODS FOR TESTING ON
SOME ANTIHELMINTICS

E. Arnaudova, M. Gabrashanska, D. Salkova, V. Nanev, N. Tzocheva-Gaitandhjieva, D.
Hrusanov, I. Vladov, B. Arnaudova, B. Georgiev

DP1. CBIIHOCT HA PEKOMBUHAHTHHUTE BAKCUHHA

b. TpaiikoBa
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DP2. TMO — 3AIIIO HE?

I'. JoukoBa

DP3. XHIIOTE3U U TEOPUMU 3A ITPOU3XOJA HA ’KUBOTA

A. ©ecToK

EP1. COMBINED APPLICATION OF POLYPHENOL EXTRACT
FROM GERANIUM SANGUINEUM L. AND PROTEASE INHIBITOR
AS ANEW APPROACH FOR TREATMENT OF LETHAL
EXPERIMENTAL INFLUENZA INFECTION IN MICE

Toshkova R., L. Yossifova, E. Gardeva, J. Serkedjieva, S. Apostolova

FP1. INSULINOMA CELL LINES
T. Zhivkova, L. Dyakova, B. Andonova-Lilova, J. Kojumdgian-lvanova, R. Kalfin, A.
Tolekova, R. Alexandrova

GP1. HAHOTEXHOJIOI'MM B JIEHEHUETO HA PAKOBUTE
3ABOJISIBAHUA

XK, Korommksan-Uearnosal, P. Anexcannposal, T. Kuskosal, JI. Jlakosa’, 5. Angonosa-
Jlunosa!, M. Cumeonosa®, C. Ilamesuu’, A. [lenucos®, B. Kynpunmkuii*

GP2. IN VITRO EFFECTS OF NANO-STRUCTURED HYBRID
MATERIALS CONTAINING QUATERNIZED CHITOSAN AND
GOSSYPOL ON HELA HUMAN CARCINOMA CELL LINE

Toshkova R.*, L. Yossifova*, E. Gardeva*, M. Ignatova**, M. Alexandrov*, N.
Manolova**, |. Rashkov**

GP3. TPAHC®OPMHUPAHU C TAIINJIOMABUPYCHU YOBEILIKH
TYMOPHMU KJIETKH U TAXHOTO IIPUJIO’KEHHUE ITPHU
INPOYUYBAHMUA BbPXY AHTUTYMOPHATA AKTUBHOCT HA
HOBOCHUHTE3UPAHU METAJIHU CBEIUHEHUA

A. Abynamnex, XK. Korommksana-MBanosa, T. )Kuskosa, JI. [{skoBa, b. ArmoHOBa-
JIunosa, M. Anekcannpos, I'. Munormes, M. ['eopruea, P. Kandwun, I'. Mapunecky, Jl.
Kynura , JI. Ilatpon, P. AnekcannpoBa
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23 April 2012 (Monday)
Registration 9.30-9.50
Opening Ceremony 9.50 —10.00

Session A. Cell Biology

Chairpersons:
Assoc. Prof. Radostina Alexandrova, PhD

Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Assoc. Prof. Evelina Shikova-Lekova, MD, PhD

Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Secretary: Abdulkadir Abudalleh
Faculty of Biology, Sofia University “St “Kliment Ohridski ”

AO1l. ARE THE RPE-DERIVED CELL LINES RPE-1 AND RPE-J
APPROPRIATE MODEL FOR INVESTIGATION OF CELLULAR
LOCALIZATION OF BEST1 PROTEIN

Veselina Moskova-Doumanova?!, Kirilka Mladenova!, Zdravko Lalchev?, Jordan
Doumanov?

! Department of Cytology, histology and embryology, Biological faculty, Sofia University “St.
KI. Ohridski”, 8 Dragan Tzankov Blvd., 1164 Sofia, Bulgaria

2 Department of Biochemistry, Biological faculty, Sofia University “St. KI. Ohridski”, 8
Dragan Tzankov Blvd., 1164 Sofia, Bulgaria

E-mail: moskova@biofac.uni-sofia.bg

The human eye is a complex system, which detects, amplify, extract and process the
light to the brain. The retina is the first station of the visual system and possesses an orderly
laminated structure. The nuclei and processes of the retinal cells are segregated into
anatomically distinctive layers [1]. The photoreceptive cells or photoreceptors are present in
the outer region of the retina [2], on the farthest position to the incoming light. These are the
cells responsible for the capturing of the photons, amplifying the signal and sending it to the
brain via synapses.

The life of the photoreceptors is supported by the retinal pigment epithelium (RPE)
cells - a monolayer of pigmented cells, forming a part of the blood/retina barrier [3]. These
are polar cells with apical membrane facing the photoreceptor outer segment and basolateral
surface interacting with choriocapillaris [4], an apico-basal polarity, characteristic for a
transporting epithelium [2]. The RPE cells transport ions, water and metabolic end products
from the subretinal space to the blood and take up the nutrients from the blood and deliver
them to the photoreceptors. Tight junctions ensure a polarized distribution of ionic channels
and membrane receptors in the apical and basolateral plasma membrane domains [4].
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Epithelial ion transport is essential for visual functions. Defective chloride transport is
associated with Best’s vitelliform macular degeneration (BVMD), one of the most frequently
encountered autosomal-dominant retinal dystrophies [5], caused by degeneration of RPE [3].
Best disease is a monogenic disorder caused by mutations in the BEST1 gene (previously
known as VMD?2) [6, 7]. This gene encodes a retina-specific protein, called bestrophin-1 or
Bestl [8].

Bestl is a transmembrane protein, predominantly expressed on the basolateral surface
of the RPE cells [9]. It acts as a Ca?* activated CI- channel [10], a regulator of Ca2" transport
[11] or both. There are also evidences that it plays a role in HCOs transport as a channel [12],
in a cell volume regulation, maintenance of cellular pH [13] and in eye development [14].

We were interested in investigation of influence of disease-causing mutations in the
Best-1 protein (found in patients, clinically diagnosed with BVMD) on the cellular
localization of the protein. Our model systems were two commonly used RPE- derived cell
lines — human line RPE-1 and rat line RPE-J. We followed cellular expression of Bestl by
confocal microscopy. Polarity of the cells was evaluated by the development of the tight
junctions, separating apical and basolateral domains of the cells.

Although in the eye RPE is a monolayer, images of the RPE-1 cell line, obtained by
us, revealed that these cells grow as pseudo-stratified epithelium, with parts of one cell over
the neighboring. The cells were polarized, as indicated the presence of well developed tight
junctions in their apical part (detected immunochemically by tight junction marker ZO-1). But
in some cases the ZO-1 signal was over the nuclei of the cells, confirming the
pseudostratification. Besides, cells were not thick enough for evaluation of the membrane
localization of the protein by confocal microscopy — they were only around 2pum high.

Our second model system was rat cell line RPE-J. Cells were transiently transfected
with normal human Bestl and some mutants. Confocal images revealed well established tight
junctions, indicating the polarization of the cells. Despite this, even five days after the
establishment of polarization, we observed non-polar expression of the Bestl proteins (normal
and mutants) inside the cells, and on the basal and apical membranes. We observed
perinuclear clustering of the signal, but colocalization with marker for trans-Golgi apparatus
revealed that the Bestl protein is not retained in the Golgi, but the colocalization is probably
due to the protein molecules in the biosynthetic pathway.

In conclusion, we consider that these two RPE-derived cell lines are not an appropriate
model for investigation of cellular localization of the Bestl protein by the methods of
confocal microscopy.

Acknowledgments: This work is supported by National science fund of the Ministry of
education, Grants N DDVU 02/10 and N DO02-107/2008.
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AO2. CUCTEMMU 3A KJIETBYHO KYJITUBUPAHE B YCJIOBUS HA
CUMYJIMNPAHA MUKPOT'PABUTAIIUA

b. Apabdaxxues, P. Ckpodancka, A. EBanrenaros, H. CredanoBa
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Hpe3 MOCJICAHUTE TOAWHH CKCIICPHUMECHTHUTE BbBPXY IMMOBCACHHUCTO Ha pas3IndHU
OMOJIOTMYHHA OOCKTH B YCJIOBHS Ha MHKPOTPABHUTAIUS JOOMBAT BCE MO-TOJISIMA MOMYJISIPHOCT.
E)IHa OT NPUYHUHUTE 3a TOBA € PAa3BUTUCTO HA KOCMHUYCCKUTE TCXHOJIOIUH, IO3BOJJIABAIIU 10~
JBJITH TIPECTOU HA aCTPOHABTH B OKOJIO3€MHA OpOMTA. YCTAaHOBEHO €, Y€ MpH 0O3alHUIUTE
MMPOABIIKUTCITHOTO Hpe6I/IBaBaHe B YCJIOBUA Ha MHKpOTIpaBUTalWsA MIPpUYXHABA pPEAUIIA
3IPaBOCJIOBHH IMPOOJIEMH, Hal-ChINECTBEHUTE OT KOUTO ca 3aryba Ha KOCTHO BEIIECTBO,
atpodust Ha MyCKynuTe, 3a0aBeHO 3apacTBaHe Ha paHUTE, IIOHIKEHa CHHTE3a Ha
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U3BBHKJICTHYCH MATPUKC, TIOBUIIICHA MTPOMYCKIMBOCT HAa KPHBOHOCHUTE Cha0Be U 1p. [1,2,3].
Ilenna undopmanms 3a MPUUMHUTE U MOJIEKYJIHHTE MEXaHHW3MHM Ha BBH3HUKBAHE Ha TE3H
MATOJIOTUYHH U3MEHEHUSI MOXKe J]a ObJIe MOoTydeHa OT EKCIIEPUMEHTHU C KIEThUHU KYATYpPH B
YCIIOBHSI Ha CUMYyJMpaHa MHKporpaBuTauus. TakuBa €KCHEpUMEHTH ChIIO Taka MoraT Ja
XBBPIAT CBETIIMHA BHPXY HAKOU (DYHIAMEHTATHH HAyYHU BBIIPOCH, KACAellyd BIUSHUETO Ha
c1aduTe MEXaHUYHU Bb3JICHCTBUS BHPXY IMOBEICHUETO HAa OMOIOTUYHUTE CUCTEMH.

CepluecTByBaT HSKOJKO THIA CUCTEMHU 32 KIETHYHO KYJITHUBHUpPAHE B YCIOBHUS Ha
CUMYJIMpaHa MUKPOTPABUTALIMSL:

IMapa6oanynu nmoJsieru. [Ipu Te3u cucTeMu eKCIIEPUMEHTUTE C€ M3BHPIIBAT Ha Oopaa
Ha CaMoJIET, KOMTO Ce IBUXKH 110 TPAEKTOPUs, CHCTOSIA CE OT MOCIEA0BATEIHN U3AUTaHUs U
CIIyCKaHUs, KaTo 3a KpaTKH Mepuoan — oT mopsiabka Ha 15-20 S — Tpaekropusita My ONHCBa
napaboiMyHa Jbra, NpH KOATO LIEHTpoOeXkHaTa cuia, JeicTBaiia BbPXY CaMoJera,
KoMIieHcupa rpaButanmonHara cuia (Kemneposa tpaektopusi) [4]. OCHOBHHSAT HEIOCTAThK
Ha Te3U CHCTEMH €, Ye MEpPHOABT, Mpe3 KOWTO PEe3yJlTaTHOTO YCKOPEHHUE, M3MUTBAHO OT
TecToBHs 00€KT, ¢ npudmusutenno 0 M/S?, e KpaThk U OCBEH TOBA € CPABHUM C IMEpHOJIa Ha
U3/IMTaHe, [IPU KOMTO Pe3yITaTHOTO YCKOPEHHE € MO-TOJIIMO OT 3eMHOTO (0K0JI0 1.8%(Q).

Free-fall mammuu. ToBa ca amapaté 3a CHUMyJHpaHa MHUKPOTPABHUTAIIMs, KOHTO
MO3BOJISBAT MO-TIPOJBIDKUTEIIHN eKcriepuMeHTH. [Ipu TIX u3cneaBaHusIT 00eKT OMBa U3AUTaH
C TOJIIMA CKOPOCT Ha BUCOYMHA OKOJIO 1 M ¥ OCTaBsH J1a majia CBOOOTHO (B MPOABIDKEHUE HA
okoj0 900 mS), cien KOeTo HUKBJIBT ce MOBTaps. T'hil KaTo BpeMeTo, 3a KoeTo mpobata ce
U3JIUTa, € U3KIIOYUTETHO KpaTKo (0T nopsabka Ha 20 MS), ce mpuema, ye KJIETKUTE HE MOraT
Jla PerucTpupar yBeJIMYEHOTO ycKopeHue (0koso 20XQJ) M ChOTBETHO TO HE INpeIU3BHKBA
peakius. [5]

MaruutHa geBuranus. [Ipu Te3u cucteMu U3CiaeIBaHUAT OOCKT C€ OCTABs B CHUITHO
IPaJIMeHTHO MAarHuTHO moje. Thil KaTo OOEKTUTE C JMAMAarHUTHH CBOMCTBA, KaKBUTO ca
OnoNmornyHUTe OOEKTH, ce OTONBCKBAT OT MAarHUTHOTO IOJie, BH3HMKBA MarHWTHa CHUIIA,
HacoYeHa IO IT0COKa Ha O0JIaCTHTE ¢ ITOo-Majlka CHJia Ha MojeTo. B cucremure 3a MarHuTHA
JICBUTALIMS Ta3W CHJIa KOMIICHCHpPA TpaBUTAIIMOHHATA CHUJIA, JISHCTBAIA BbPXY W3CIEABAHUS
00CKT U TOi ce HaMHpa B ChCTOSIHHUE Ha cTabuIIa ieBuTanus [6].

PorannonHy cucTeMH 3a KI1eThbYHO KYJTHBHPaHe (€IHOOCEBH KJIMHOCTAaTH). ToBa
ca €IHU OT IbpPBUTE pa3pabOTEHU CHCTEMHU 3a CUMYJIHMpaHa MUKPOTpaBUTALUs, MPU KOUTO
U3CIIEIBAHUAT 00EKT ce BbPTH OKOJIO €]lHa OC, MepIeHIUKY/IIpHA Ha MIOCOKaTa Ha BEKTOpa Ha
rpaButanusara. [lopagu Bucokara ckopoct Ha BbpTeHe (0T 30 1o 150 rpm npu KIMHOCTaTUTE
3a KyJITUBHpAHE Ha KUBOTHMHCKH KIJIETKH) CE€ IIPUEMa, Y€ KJIETKUTE HE MOTaT Jja peTuCTpUpaT
mpoMsHaTa B IIOCOKAaTa Ha BEKTOpa Ha TrpaBUTalMs 3a TNEpUoAa Ha €JHO 3aBbpTaHE U
CyMapHaTa rojeMHHa Ha TO3M BEKTOp 3a Mepuoja UM Ha peakuus e 6nuska 10 0. OT BaxxHO
3Ha4YeHHe MpPH Te3U CHUCTEMHU € rojieMUHaTa Ha paboTHaTa Kamepa, Thi KaTo IIeHTpoOexHaTa
CHJIa HApacTBa C YBEIMYAaBAHE HA pPaJuyca U TOBA MOXE J1a JOBEJE 10 KOMIIPOMEHTUPAaHE Ha
pesynrarute [7].

Random positioning machines (RPM). Te3u cuctemu ce 6azupar Ha MPHUHIIMIIA HA
€IHOOCEBUTE KJIIMHOCTATH, HO NPU TAX pPOTAlMATA HAa MPOOUTE Ce M3BHPINBA BbB BCHUKH
nocokd. [lo TO3M HayMH ce TOCTUra OIle IM0-A00po pa30bpKBaHE HA IOCOKaTa Ha
rpaBuTanoHaus Bektop [8,9]. 3a cera ce cmsra, yue RPM mammuuTe ca eaHd OT Haki-
yIQYHUTE MOJICIIHA CUCTEMH 3a KYJATHBHpPAHE HA J>KUBOTUHCKU KIETKH B YCIOBHS Ha
CHUMYJIIpaHa MHUKPOTPaBUTAIIHSI.
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AO3. COMPARATIVE ANALYSIS OF IN VITRO THREE-
DIMENSIONAL FIBROBLAST CULTURING MODEL TO MURINE
CONNECTIVE CUTANEOUS TISSUE

A. Evangelatov!, R. Skrobanska!, R. Pankov, S. Petrova’

’ Department of Cytology, Histology and Embryology, Biological Faculty, Sofia University, 8
Dragan Tzankov Str., Sofia 1164, Bulgaria

Conventional monolayer culturing is the traditional method for culturing cells outside
of the living organism. Studies from the past 10 years have shown that the transfer from the
soft, elastic environment of tissues to the stiff, rigid surface of the culturing vessels causes
changes in cellular signaling as an answer to the new environmental conditions. In recent
years there has been an intensive development of three-dimensional (3D) culturing systems
made either of synthetic fibers or natural components of the extracellular matrix with the aim
to mimic the conditions of the living organism. The main difference and drawback of these
3D cultures is that they lack the natural organization of the extracellular matrix.
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Our goal was to create a three-dimensional culturing model without using exogenous
scaffold of matrix proteins. We developed a 3D culturing model, using the GD25p1 fibroblast
cell line that can proliferate past 100% confluence. This culturing model provides a naturally
synthesized and organized by the fibroblasts themselves extracellular matrix that contains a
large amount of matrix proteins like fibronectin and collagen and provides closer to in vivo
conditions. We have shown that fibroblasts grown in this culturing model acquire quiescent
state-like properties like suppressed a-smooth muscle actin expression and lower number of
dividing cells compared to monolayer culture. We believe that this culturing model is a better
representation of normal tissue compared to the commercially available 3D culturing systems
like Matrigel gels, collagen or fibrin gels, synthetic polymer fibers, etc.

Investigating the similarity of this in vitro 3D culturing model to healthy tissue we had
to check for correlation between the biochemical data from the 3D model and healthy tissue.
We choose to compare our 3D model to murine connective cutaneous tissue since we believe
they are in close approximation. Healthy tissue (termed 3D tissue) was compared to the
primary cell line, acquired from the same tissue (2D tissue). We investigated the level of
expression of cyclin D1 in 3D tissue as well as after transition to 2D tissue and compared the
data to GD25p1 fibroblasts grown as a monolayer as well as a three-dimensional culture. We
also investigated the FAK/Src/ERK signaling cascade as a major pathway involved in
regulation of cyclin D1.

AO4. U3OJIMPAHE HA XEITATOLIUTHU

Aamupa I'eopruesa

Huemumym no Hespoobuonoeus — bvneapcka akademus Ha Haykume, yn. Axao I'.
bonues, oa. 23, Coghus, bvaeapus

AO5. HEHTPO®YI'MPAHE B IINITbTHOCTEH I'PAJIMEHT,
OTAEJISAHE HA 3PEJIM OT HE3PEJIU CIEPMATO30UIN "
OIEHKA HA PUCKA OT ITPUJIAT'AHE HA TEXHUKU 3A
ACHUCTHUPAHA PEITPOAYKIMUSA IPU MBXXE C HAPYIHIEHA
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B cnepmara nma 1Ba OCHOBHHM M3TOYHHKA HA aKTUBHM (GopmHu Ha kuciopona (ADK) —
JICBKOLIUTUTE W criepMaro3ouauTe. He BCcHUkH cnepmaro3onan obade MPOIyIUpaT BHCOKH
HuBa Ha ADK. Bb3MOoXHU ca HapylleHHUs B cliepMaToreHes3ara, MpU KOUTO C€ MOJIydaBaT
CIepMaTo30uaIu ¢ MOPQOJOTHYHU H3MEHEHHs, YacT OT KOWUTO ca MpPSKO CBBP3aHU C
npoayuupanero Ha cBobomgHu pagukanu (CP). YcranoBeno e, uye Haii-maoro CP ce
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TeHepUpaT, KOrato B esKyjara npeoOJiajaBaT CIIEPMATO30MIM C HempaBwiHa (opma Ha
JIaBaTa, a ChIIO M TAKWBA C TPOKCUMAITHU IIUTOIJIA3MEHH OCTATbBIIH.

JlocTbIieH MEeTOJ 3a pa3leNsHeTO Ha CIEPMATO30MANUTE C Pa3IMYHU MOP(OIOTHYHH
nedexTu e HeHTpodyrupaHeTo B IUIBTHOCTEH rpaaueHT. M3mons3Bar ce pa3TBOpH € IIIBTHOCT
90%, 70% u 47%. Pa3rBOpHTE CE HAICIOSBAT €IUH BBPXY JIPYT, KATO HAKpas ce n00aBs
cnepmara (B ciydas ce pabOTH caMO C MaTepHalid, B KOUTO HE € YCTAaHOBEHO HaJu4ue Ha
aeskouuTH). CneBa neHTpodyrupane Ha craitna remmneparypa npu S00g B npoabDKeHUE Ha
20 munytu. [lomyuyaBat ce yetupu ppakuuu: mbpBa — MEX]y CEMEHHATa IJla3Ma U pa3TBopa ¢
wibTHOCT 47%, BTOpa — MEXIy pa3rBopuTe C IUIbTHOCT 47% u 70%, Tpera — Mexay
pa3tBopute ¢ mIbTHOCT 70% u 90% u yeTBbpTa — yTraiikara BbB ¢azata ot 90%. 3a na ce
HalpaBUd MHKPOCKOIICKA OIIEHKAa Ha KOHIIEHTpPAIUATA, MOJIBMKHOCTTa U MOPQOJIOrusra Ha
CIEPMAaTO30MAUTE B pazNuyHHUTE (pakiuu, € HeoOXoauMo Bcska (aza MOOTHETHO Aa ce
OTIIUIIETHPA B YUCTA EMPYBETKA, CJeNl KOeTO Ja ce paspenu cbe chiuus obem BWW cpena.
[Tpo6uTe ce uentpodyrupat npu 5009 B npoabokeHue Ha 7 MuHyTH. [lodydenure yraiiku ce
pecycnenaupar B 1 mn BWW cpema. B anukBOTH OT TE€3U CYCHEH3UH C€ OINPEACIAT
KOHIIEHTPAIUATA, MOJBIKHOCTTA, MOP(DOIOTHITa HA CIEPMATO30UINTE, KAKTO U HUBATa Ha
AODK.

HanpaBenara oueHka Ha Mopdojorusra no CTpPUKTHUTE KpuTepuu Ha Kprorep
[I0Ka3Ba, 4€ B IbpBaTa (ppakuus ce ChAbPKAT HE3PENIM CHEPMATO30UIU - C HENpaBUIIHA
dopma Ha rjaBaTa M C INPOKCHMAJIHM LUTOIUIA3MEHU OCTAThIM, BBbB BTOpaTa (Qpakuus
npeobiiajaBaT HE3pENIMTE CIEPMATO30UJIM C NPOKCHMAIHM LUTOIIAa3MEHU OCTaThbLM, B
TperaTa ce cpelar KakTo HOPMalHM, Taka U aHOPMAaJHM 10 OTHOLIEHHE Ha MOP(QOJIOrusTa
CIEpMaTO30MIM, a B uyeTBbpTara (pakuus mnpeoliazaBaT CIEPMATO30MAMTE C HOPMallHA
Mopdororus. [TonBHKHOCTTa Ha CIEpMaTO30MIUTE B IbPBA U BTOpa (paklys € MHOIrO Io-
HHCKa OTKOJIKOTO B TpeTa M 4yeTBbpra. Haii-Bucokn HuBa Ha ADK ca nu3mepeHu BbB BTOpPa, a
Hall-HUCKHU B 4eTBbpTa (ppakuus. ToBa ce IbDKU Ha (hakTa, ye HE3peIUTe CIepMaTO30UIH C
MPOKCHMAJTHU IIUTOIUIA3MEHH OCTaThIN ce oTiandaBar ¢ Bucoka NADPH-okcumasna u G6PD-
3Ha akTMBHOCT. KoJKOTO moBeue crepMaTo3oMaud MMa BbB BTOpa (pakius, TOJKOBA IO-
MalbK € OposAT Ha MOJBMHHUTE CIEpPMaTo30MIu B 4eTBbpTa (ppakumsa. Tasm 3aBucuMOCT
MOXe J1a ce OOSICHM IO CIIeIHHS HAauMH: B cpaBHEHHe C Apyrure KIETKH CIIepMaTO30UIUTE
ChABPXKAT IO-MAJKO LUTOIJIA3MEHW AaHTUOKCHAAHTH, ThHl Karo TolsiMa dYacT OT
LUTOIIJIa3MaTa MM C€ OTCTpaHsABa IHpH TAXHOTO 3peeHe. OCBEH TOoBa IO BpeME€ Ha
criepMaToreHe3ata B CceMUHHGEpPHUTE KaHaTdeTa W B eNUAUIMMHCA (HAJCEMEHHUKA)
MB)KKUTE TOJOBU KIETKH HE ca B KOHTAKT ChC CEMEHHATa IUIa3Ma, KOATO CBHIIO ChAbpXKa
HEOOXOUMHUTE KOJMYECTBA AHTHOKCHJIAHTHU EH3UMHHM CHUCTEMH. ToBa IpaBU 3peeliuTe
CIPMATO30MJAM MHOIO YYyBCTBUTEIHM KbM OKCHJIATUBEH cTpec. B ciyuail, ue B
cIepMaToreHe3ara UMa HapyleHus, BOACIIU 10 (OPMUPAHETO HA HE3PENIU CIIEPMAaTO30UIH C
IIPOKCHUMAJHU LMTOIUIA3MEHM ocTarblu, HuBaTa Ha A®K psasko ce mnokausar. B
ceMUHU(EPHUTE KaHAIYeTa U B €NUIUAMMHCA CIEPMATO30MIUTE Ca Pa3MOJIO0KEHU B TECEH
KOHTAaKT MOMEX]y CH (JINIICBA CEMEHHA I1a3Ma). ToBa IpaBU Bb3MOXKHO BB3HMKBAHETO Ha
OKCHJATUBEH CTpeC B 3peiid crepmaro3ouau (kouto HopmanHo He reHepupar ADK), Twit
KaTo HE3pejuTe ca B HemocpeAcTBeHa Omm3ocT. BaxkHo e obaue ma ce orOenexu, e
YBPEXKIAHETO HA 3peJId CIepPMaTO30MIM ce HabJto/laBa caMo B ciydyall, 4ye He3peauTe ca HaJ
onpezeneH KputudeH npar. ETo 3aio B eskynara Ha MbK€ ¢ aHOMaJIMM B cliepMaToreHe3aTa
ce OTKPHBAT 3peJM CIEPMATO30UIN ¢ HapymeHa noasmxHocT u ¢ JIHK yBpexnanus.

Ot te3u ¢akTu craBa sicHo, ye uHBUTPO U ICS| mpouenypure (pu KOUTO ce moaoupaT
BB3MOXKHO Hal-moOpuTE CIIepMaTO30HM ] IO OTHOIICHHE Ha MOPQOJIOTHATA) KPHUAT TOJISIM

21



PHCK, Thi KaTo JAOpH KJIETKH ¢ HOpMaiHa MOp(oJorus MoraTt Ja ca ¢ yBpeAeH IeHeTHYCH
marepuail.
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A biomaterial is any matter, surface, or construct that interacts with biological
systems. The development of biomaterials, as a science, is about fifty years old. The study of
biomaterials is called biomaterials science. It has experienced steady and strong growth over
its history, with many companies investing large amounts of money into the development of
new products. Biomaterials science encompasses elements of medicine, biology, chemistry,
tissue engineering and materials science.

In terms of technology, it’s helpful to distinguish body implants, first, from transplants
and second, from synthetic organs. Transplants are also a form of “implantation” but they
involve purely biological body parts, in fact, duplicates of the body part being replaced,
except they come from another individual. Synthetic organs, such as an artificial heart, are
obviously body implants; the main distinction is that they are entire organs, typically very
complex entities, whereas most body implants are either much simpler pieces of the body,
such as a hip replacement, or electronic devices not intended to replace any existing body
part.

The many forms of implantation

The business of body implantation — inserting devices inside the human body — is already
decades old. For example, research that eventually led to heart pacemakers and defibrillators
goes back to 1889. The modern pacemaker dates to 1957 and 1958. In the last twenty years or
so, the increasing sophistication of implant techniques and the reduction of body rejection
have widened the application of implanted devices. This is particularly true for uses in the
brain, such as monitoring and control of epileptic seizures and neurological pacemakers to
combat severe cases of depression. The list of what’s already being done with implants is
impressive and perhaps a little surprising.

Keep in mind that most forms of implantation for the human body can also be applied
to animals and eventually to plants. In fact, most of the technology now is use was developed
and tested on animals.

Brain (or neural) implants: Pacemakers for the brain have been in use since 1997,
mostly for alleviation of severe pain or diseases such as Parkinsons. Research in this area is
rapidly developing new techniques for monitoring and controlling various aspects of brain
function, including the insertion of computer chips (CPUs).

Sensory implants: Sometimes called cognotechnology, the replacement or
augmentation of body senses by implanted devices has generally focused on sight (implanted
replacement for eye parts) and hearing (cochlear implant).

Spinal implants: The use of replacement segments for the spine (bone and cartilage)
are part of clinical procedures. Most spinal implants are intended to relieve pain. Electronic
devices are used to regulate muscular and nerve signals that cause back-pain.

Organ stimulation implants: The most familiar implants of this kind are heart
pacemakers and defibrillators, which help to restore or maintain normal heartbeats. Similar
devices are being developed for other organs.
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Subcutaneous implants: Placing devices just under the skin (more precisely) under
the subcutaneous layer, is the preferred method for many kinds of monitoring and body
support devices. New methods of drug delivery use this approach, as do personal
identification devices (ID chips), and soon, a large number of convenience implants.

Repair implants: This is probably the oldest and most prevalent form of implant,
which involves repairing or supporting bones and other structures in the body. Stents, braces,
rods, pins, heart valves, hip prothesis, and knee replacements are examples of the implanted
items.

Dental implants: Caps, crowns, plugs, posts and other dental implants are so common
that they probably don’t even to come to mind as being implants. Modern dental surgery also
replaces teeth and jaw bones with artificial substitutes.

Cosmetic implants: This is an area of implantation that often merges with the
techniques of plastic surgery. Breast enlargement with silicon (or other) implants gets the
most attention, but almost all elements of the visible body (ears, nose, hands...) are becoming
targets for body implants.

Many problems and concerns. While most people accept dental implants without
scruple, other forms of implants are highly controversial — particularly those involving the
brain and the placement of monitors inside the body. Issues of privacy, security, and mind-
control are always lurking behind any type of invasive procedure and especially for
implantation of electronic devices. Within the next decade or two, the rapid growth of
cosmetic and convenience implants will undoubtedly provoke a public backlash in many
countries, if for no other reason than the practice of implantation for non-medical reasons
seems “unnatural”. The effects of application of biomaterials are experimental stage and do
not guarantee one hundred percent safety of the recipient. These materials are expensive and
so far no clear long-term effects of taking them, and some of their possible disadvantages as
immunologic incompatibility, integrity, corrosion, etc.

For some people, their body is a temple, a temple to be preserved and undefiled. Yet,
for a variety of reasons, an ever increasing number of people are willing to park electronics
and other non-biological articles inside their bodies.
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The development of orthopedic and dental implants has taken place for many years. For
establishment whether a new biomaterial conforms to the requirements of biocompatibility
and stability prior to clinical application, it must be test initially in vitro and in vivo. Animal
models are essential for evaluating biocompatibility, tissue response and mechanical function
of tested materials prior to clinical use after in vitro testing. They allow the evaluation of these
materials in loaded /unloaded situations during long time durations and in different tissue
qualities and ages. There are a lot of models for testing implant materials in vivo, ranging in
purpose from the assessment of protein adsorption and soft tissue adherence to the integration
of bone and the dissemination of implant wear particles. For testing the implants it is
necessary to use a model which is reproducible and its dimensions are comparable to those
used in humans. The number and size of the implant to be tested will influence the species of
an animal chosen for a study. It is important that control implants are included in the study.
These implants should be of a material already in clinical use. To draw accurate conclusion
regarding the effects of implant modifications, one must determine the implant surface
characteristics with regard to the chemical composition of the material and the surface
topography. There are several factors for choosing the animal experimental model. They are:
cost and care for animals, availability, acceptability to society, ease of housing, resistance to
infection and disease, biological characteristics analogous to humans, tolerance to surgery,
adequate facilities and staff and existing database of biological information for the species as
well as suitable lifespan. In addition for understanding bone-implant interactions, such as
bone microstructure and composition, bone modeling and remodeling properties are
important.

Test samples and control material preparation are in compliance with ISO 10993- 12.
Each material is manufactured, processed, cleaned of contaminants and sterilized by the
method intended for the final product and this is confirmed in the study documentation. The
test period is determined by the likely clinical exposure time or be continued until or beyond a
steady state has been reached with respect to the biological response. Implantation in bone
tissue may need longer observation periods before a steady state is reached.

Implantation surgery is performed under general anaesthesia (An and Friedman 1999).

Before the animal killing blood samples for biochemical studies are taken. The animals
are euthanized and the implant together with sufficient unaffected surrounding tissue to
enable evaluation of the local histopathological response is taken. For implants in bone the
interface between the tissue and the material is of special interest. So that samples of soft and
hard tissues are taken for biochemical study.

The following items are needed for bone implant evaluation (International Standard 1SO
10993-6. 1994):

1. Description of test and control materials
2. Description of animals (species, sex, age, body weight)

3. Description of implantation — surgical procedure, anaesthesia, post-surgical analgesia,
location and number of implants per animal

4. Description of retrieval technique

Description of implant evaluation — gross observation of implants, tissues and organs
surrounding implants

6. Histological procedure —techniques for fixation and preparation of the histological
sections, results of histological evaluation of implant site
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7. Macroscopic and microscopic evaluation

8. Biochemical studies of the blood, hard and soft tissues- levels of Ca, P, Mg, Zn,
enzymes and etc.

9. Comparative evaluation of the local effects after examination and statistical analysis in
terms of the biological responses to test and control materials.

According the international standards the species suitable for testing biomaterials for bone
implantation are dogs, sheep, goats, pigs, rabbits and rats. In general small laboratory animals
such as mice, rats, hamsters or rabbits are preferred. But no single animal model will be
appropriate for all purposes (Pearce et al 2007). Our studies are performed on a rat model
modified by us.

For rats the test periods for long-term implantation are 12, 26 or 52 weeks. Male mature
Wistar rats with an average body weight of 300 g are used. According our study the number
of implants per a rat is 3. The defects are created in tibia or/and femur. Surgical cavities are 2
mm wide and 4 mm deep. The cavities are filled with test or control materials. At the end of
the experimental period the animals are euthanized with an overdose of anaesthetic or by
some other humane method. After that the above mentioned items are followed.

All animal studies perform in a facility approved by a national recognized organization and in
accordance with all appropriate regulations dealing with laboratory animal welfare
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KocTHo-cTaBHUTE 32005 sIBaHKS Ca CEPUO3EH 3/IpaBeH MPoOIIeM, KOHTO CHITHO BIIOIIABA
KayeCTBOTO Ha KUBOT Ha cTpagamure. [lo qannu na CBeToBHATA 3/IpaBHA OpraHU3AIMs Mpe3
2020 r. mpOUEHTHT Ha XOpara C TaKMBa 3a00JIIBaHUS IE C€ YABOW. JlereHepaTHBHUTE U
BB3MATUTEIHUTE POLECH B 00JIaCTTa Ha CTABUTE U KOCTUTE, KOCTHUTE PpaKkTypu, OOJIKUTE B
obmactTa Ha TBpOa M KPBCTA, OCTEONOPO3aTa, CKOIMO3aTa W JAPYIHM MYCKYIHO-CKEJICTHH
MaTOJIOTUU B KpaiiHa CMeTKa MNopaxJaT HEoOXOAMMOCTTa OT H3I0JI3BaHE Ha pPa3IUYHU
(TTOCTOSIHHM, BpEMEHHU, OMOpa3rpariMK) MEIUIIMHCKHA YCTPOMCTBA 32 BH3CTAHOBSIBAHE HA
HapylieHata (yHKIMOHAJHA AaKTUBHOCT HAa OIOPHO-ABHUIaTEJHUS amapar Ha MalMeHTHTE.
Bbopekn ye aBTOreHHUTE KOCTHM MMIUIAHTA Ca TPUETH 32 3JIATEH CTaHAApT MpH
BB3CTAHOBSIBAHETO Ha KOCTHH Je(eKTH, a allOTeHHUTE MPUCATKU Ca BCE OIIE UIMPOKO
MpWiIaraHdu B MEJIWIMHCKATa MPaKTUKA, CHIICCTBYBAIIMTE OTPAHUYCHHUS U TPYAHOCTU TPU
OpujaraHeTo Ha Te3W JIBa TEpaneBTHUYHM [MOJAXO0Ja HajaraT HEOO0XOAUMOCTTa OT
pa3zpaboTBaHeTO HAa OHMOMaTepuany 3a KOCTHU 3aMecTuTenu. [Ipe3 nocnenHure neceTuiieTus
0sixa cb3AalleHu peAuiia MaTepuaiu (KepaMHuKd, MeTajau, OMOAKTUBHHU CTHKJA, IOJIHMEpPH,
KOMITO3HUTH H JIp.), KOUTO C Pa3juyeH yClexX HaMepuxa MPWIOKEHNE B KIIMHUYHATA MPAKTHKA.
CBbp3aHUTE C M3MOJA3BAHETO MM HEAOCTAaThLM 0Oaue ¢ BCE MO-TOJsMa OCTPOTA MOCTaBST
BBIIPOCA 3a Ch3JaBeaHe HA HOBH, YCHBBPIICHCTBAHW MaTEepHAd C J0Opa OWHOIIOTHYHA
MOHOCUMOCT, OCTEOKOHYKTHBHOCT M OCTEOMHAYKTHBHOCT, MaTe€pHalii, YAUTO CBOMCTBA Cce
no0IMKaBaT B MaKCHMallHA CTEICH N0 Te3W HAa (DYHKIIMOHAIIHO aKTHUBHATA 37paBa KOCT U
MoraT fa ObJaT YCHENIHO HM3MO3BAaHU 3a BH3CTAHOBSBAHE HA Pa3NUYHU KOCTHH JC(PEKTH.
CrenuaneH WHTEpEC Mpe3 MOCJIEIHUTE TOAWHM TMPEIU3BUKBA €IUH HOB TMOAXOJ — T.Hap.
TPKAaHHO WH)XEHEPCTBO, KOMTO cChbueTaBa MPUIIATaHETO Ha TPUM3MEPHU MATPULUA OT
Ouomarepuany U KyJITUBUPAHHU B TSIX ME3CHXMMHH CTBOJIOBU KJIETKH, IMPU KOETO C€ Ch3/1aBa
pealHa BB3MOXKHOCT 3a €(EeKTHBHO BB3CTAaHOBSBAaHE Ha TOJEMH KOCTHU 3aryowu.
W3cnenBanusita B Ta3u HoBa M oOemlaBaiia o0JacT ca BCE OLIE B ChBCEM PAaHEH €Tall Ha
7a00paTOPHU M3MUTAaHHS W IN VIVO TeCTOBE C EKCIEePUMEHTATHU XHUBOTHH. CHBMECTHHUTE
WHTEPAUCIUIUIMHAPHA TPOYYBAHUS HA CHEIHUAICTH OT Pa3IMUYHU OOJACTH Ha YOBEIIKOTO
MO3HAHWE, HACOUYEHW KbM Ch3JaBaHE Ha TOJAXOAIIM OuomaTepuanu W pazpaboTBaHE Ha
METO/IM 332 MAaHUITYJIMPAHE HA ME3EHXUMHHU CTBOJIOBH KJIETKH, 0€3 CbMHEHHE 1€ JOTIPUHECE
3a MPEBPBIIAHETO Ha Ta3u MHOToo0eIaBalla Bb3MOKHOCT B KJIMHHYHA PEeaTHOCT.
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Chicken coccidiosis is an intestinal infection caused by the intracellular protozoan parasite
of the genus Eimeria. Seven species have been recognized to infect chickens: E. tenella, E.
necatrix, E. acervulina, E. maxima, E. brunette, E. mitis and E. praecox. It is the major
parasite disease of poultry, with substantial economic burden estimated to cost the industry
more than $ 800 million in annual losses worldwide (Williams, 1998).

The life cycle of Eimeria comprises intracellular, extracellular, asexual and sexual stages,
so it is not surprising that host immunity is also complex and involves many facets of
nonspecific and specific immunity (cellular and humoral immune mechanism).

The effective use of anticoccidial drugs over the past 50 years has played a major role in
the growth of poultry industry and has allowed the increased availability of high quality,
affordable poultry products to the consumer.

These anticoccidial can be classified as:

1.Chemicals which has specific modes of action against parasite metabolism, such as
amprolium, clopidol decoquinate, halofuginone.

2.Polyether ionophore such as monensin, lasalocid, salinomycin, narasin, and
maduramycin), which act throw general mechanisms of altering ion transport and disrupting
osmotoic balance.

Vaccination

Avian coccidia are highly immunogenic, and primary infections can stimulate solid
immunity to homologous challenges. Live vaccine for coccidiosis control have been used to a
limited degree by the poultry industry for about 50 years. Three groups of live vaccines are
used in control of disease:

1) Live, virulent strains
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These vaccines comprise a varible number of wild type strains depending on their
formulation and field of application. The advantage of live virulent vaccines is that they can
provide equal or superior performance compared with prophylactic medication when given in
gel form on day 1 of age because this method ensures the synchronous exposure of all birds to
small uniform number of oocysts. The disadvantage of virulent vaccines is a risk of
introducing unwanted Eimeria species in the environment.

2) Live, attenuated strains

This type of vaccines can be obtained by repeated selection for early maturation
(precociousness) or serial passage through embryonated eggs. The advantage of live
attenuated vaccines is that they have low productive potentials, thus avoiding crowding in the
specific mucosal areas of infection and resulting in the development of optimal immunity
with minimal tissue damage and there is no risk of introducing Eimeria species into the
environment.

3) Live, tolerant to ionophores

There is a new development that made live Eimeria strains relatively tolerant to
ionophores.

Recombinant vaccines

Due to emergence of drug-resistant Eimeria strains and high cost in manufacturing live
vaccines much research has focused on recombinant vaccination strategies as potential
alternative methods of disease control.

Alternative controls including nutritional and probiotics (immunomodulators) or
natural-feed additives

Natural medicinal products as feed supplements have been widely used as growth and
health promotors in farm animals in China. The immunoactive components of these plants
and fungi include polysaccharides, glycosides, alkaloids, volatile oils, and organic acids, of
which polysaccharides are considered to be the most important (Li, 2000).

Mushroom and herb polysaccharides

The polysaccharide extracts from 2 mushrooms, Lentinus edodes (LenE) and Tremella
fuciformis (TreE), and a herb, Astragalus membranaceus (AstE) when given as supplement
feed to chickens resulted in a significant impact on the inductive responses against E. Tenella
infection in chickens by enhancing both cellular and humoral immunity.

Sources of fats

Sources of fats containing high concentrations of n-3 fatty acids (n-3
FA)(docosahexaenoic acid, eicosapentaenoic acid, and linolenic acid), such as fish oils,
flaxseed oil, and whole flaxseed, when added to starter rations and fed to chicks from 1 day of
age, effectively reduced lesions resulting from challenge infections with E. Tenella, but not E.
maxima (Allen et al. 1997).

Herbs

Artemisinin is a Chinese herb isolated from Artemisia annua; it is a naturally occurring
endoperoxide with antimalarial properties. It has been found effective in reducing oocyst
output from both E. acervulina and E. tenella infections when fed at levels of 8.5 and 17 ppm
in starter diets (Allen et al. 1997). The mode of action is also thought to involve oxidative
stress.
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Vitamin A

It is known that nutrition plays a significant role in the development of the chicken
immune System. Essential nutrients such as vitamins may affect both humoral and cell-
mediated immune responses

Betaine

Betaine is another dietary supplement, a naturally occurring amino acid derivative, that
has been investigated as potential enhancing agent against coccidiosis.

Probiotics enhance gut defensive mechanisms

It is known that the gut microflora constitutes an important component of these first lines
of defence in both humans and animals. Probiotic supplementation of the intestinal microflora
has been shown to enhance gut defensive mechanisms in poultry (La Ragione et al. 2004).

CpG oligodeoxynucleotides (ODNS)

The short ODNs containig unmethylated CpG motifs have been shown to be effective
immunoprotective agents in mammalian models by inducing both innate and adaptive
immune responses (Krieg, 2002).
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Comparative electrophoretical studies on protein exstracts from six Trichinella isolates
have been carried out with the purpose of obtaining novel data about their
speciescharacterization. The methods of PAAE and SDS-PAAE have been used.The
electrophoretical analysis of the water-soluble proteins of the six isolates: 1SS03, ISS13,
ISS02, 1SS10, 1SS029, ISS035 hasyielded as a result a heterogeneity both of the number and
the electrophoretical mobility of the individual protein fractions. On the basis of the obtained
results as well as on the data from studies of some authors [*23], The six isolates under study
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belong to the species T. spiralis, T. pseudospiralis, T. nativa, T. britovi, T. nelsoni, T.
murrelli.

The electrophoretical investigations in gels and the widely used synthetic polymers
among which the PAA gel is the one with greatest applications have proven especially
prospective. According to some authors the method of electrophoresis in PAA gel is a
reliable biochemical method by which differences between the helminthes species can be
registered and it is recommended as a diagnostics test especially in the species of a disputable
individuality and those parasitizing in varying hosts.

The aim of the present study is to conduct comparative electrophoretical studies on
protein extracts from six Trichinella isolates 1SS03, ISS13, 1SS02, 1SS10, 1SS029, 1SS035
and to obtain a maximum number of protein fractions as well as the typical ones for each
isolate.

The thin-layer PAAE was carried out on an apparatus for vertical electrophoresis with
three electrophoretical investigations being performed for each of the six Trichinella isolates.
The phoregrams of the six Trichinella isolates showed a total reproducibility of the results
from the separation of the water-soluble proteins.

The electrophoretical analysis of the water-soluble proteins of the six Trichinella
isolates has established aheterogeneity both of the number and the electrophoretical mobility
of the separate protein fractions in the presumed zones: cathode, central and anode ones.

Based on the differences established in the number of the protein components of each
of the six isolates under study (a different number of the polypeptide fraction, and their
different electrophoretical mobility) as well as the studies of Pozio at al.[l we can assume that
the water-soluble proteins of the isolates 1SS03, 1SS13, ISS02, 1SS10, 1SS029, 1SS035 belong
to the species T.spiralis, T. pseudospiralis, T. nativa, T. britovi, T. nelsoni and T. murrelli and
contain both shared protein components and also unique ones for the separate isolates which
can be successfully utilized for the determining of different strains and isolates upon
observing the same conditions: 10,5 % PAA gel and length of the track of the electrophoresis
sample of 10 cm.
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A new property of the mature trematode Fasciola hepatica was established in previous
investigations of ours — its cell growth inhibiting effect on the development of experimental
liver carcinogenesis with diethylnitrosamine (DENA) (Tsocheva, 1986). This formed the
basis for a hypothesis on the possible roles of some biologically active substances, inhibitors
of cell proliferation, of parasite or host origin, in the pathogenesis of the interaction
fascioliasis - carcinogenesis.

Later, biologically active substances (BASes) were isolated from the tissues of Fasciola
hepatica and from F. hepatica infected rat liver and their inhibiting effect on the proliferation
of primary hepatocyte and lymphocyte cell cultures was established (Tsocheva et al., 1991;
1992).

The aim of the present study is to investigate the antitumor effect of mature F. hepatica
and the newly isolated BASes on DNA synthesis in vivo on tumor bearing mice and in vitro
on tumor cell cultures.

The effect of F. hepatica on cell proliferation is investigated under simultaneously or
continuous application of experimental fascioliasis and solid hepatoma-22 in C3H mice.

Wistar rats are orally infected with 15 metacercariae of F. hepatica for obtaining mature
parasites 4 months later. The mature liver flukes and livers from the infected animals and
from the bred under the same conditions healthy Wistar rats are processed to obtain the
BASes. Thermostabile BASes are isolated from the liver of healthy and F. hepatica infected
rats by modified method of Bardos et al. (1968). Thermolabile BASes are isolated by
modified method of Verly et al. (1971) from the liver of healthy and F. hepatica infected rats
and mature F. hepatica tissues using the fraction with a final concentration of ethanol between
70% and 87% (V/v).

The effects of thermostabile BASes are investigated in vivo on ascite leyomiosarcoma
bearing BALB/c mice by calculating thymidine and mitotic tumor indexes. The effects of
thermolabile BASes are investigated in vitro on hepatoma MC29 and myeloma cell cultures
cell proliferation by [*H]-Thymidine test. The results are statistically processed after variation
analysis and the Student t-test.

Hepatoma-22 growth is inhibited in vivo at the background of chronic fascioliasis and
the inhibiting effect is confirmed by the differences in the size or the lack of the tumors in F.
hepatica infected CsH mice under different experimental conditions.

Tumor growth inhibiting effects of all the newly isolated BASes (thermostabile and
thermolabile) are established in vivo and in vitro in different degrees:

In vivo antitumor effect of the thermostabile BASes isolated from F. hepatica infected
rat liver is established on ascite leiomiosarcoma JSM in BALB/c mice. The cell growth
inhibiting effect of the BAS isolated from F. hepatica infected host liver is stronger than the
effect of BAS isolated from healthy rat liver. The three-fold treatment with BAS isolated from
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F. hepatica infected rat liver causes strong decreasing of thymidine index and mitotic index of
the sarcoma cells and significantly decreasing of the tumor volume compared to the control.

The newly isolated thermolabile BASes have a strong inhibiting effect on DNA
synthesis in hepatoma MC29 cell culture. The cell growth inhibiting effect of the BAS
isolated from F. hepatica infected host liver is stronger than the effect of BAS from healthy
rat liver. The strongest cell growth inhibiting effect is manifested by BAS isolated from F.
hepatica tissues. Treatment of myeloma cell culture with the BASes does not cause a marked
reduction of *H-Thymidine incorporation into the cells compared to the controls.

Tissue specific and species non-specific activities of the BASes are found out: Tissue
specific activity is established for the thermolabile BASes isolated from normal and F.
hepatica infected rat liver. They both inhibit the DNA-synthesis in hepatoma MC29 cells but
do not affect it in myeloma cells. Species non-specificity of the newly isolated thermolabile
BASes is established: Cell cultures from chicken and hamster tissues are influenced from the
BASes isolated from rat liver tissue and from the tissues of lower animal — parasitic warm.
The BAS isolated from F. hepatica tissues shows tissue non-specific activity. It has an
inhibiting effect on the proliferation of various mammalian cells but it shows selective
inhibiting effect on the tumor cells investigated: slight effect on myeloma cells and strong
inhibiting effect on proliferation of hepatoma MC29 cells.

According to the results obtained from the present and previous our investigations, we
suggest that the mature helminth F. hepatica consists of/or contains endogenous inhibitors of
cell proliferation, similar to mammalians’ with which it acts upon the host and uses them as a
mean of autodefence during its parasitic way of life. Also, the liver cells metabolism in F.
hepatica-infected host is changed as a result of the parasite migration through the liver tissue.
Thus, either an activation of endogenous production of inhibitors of cell proliferation is
induced or the permeability of some substances through the liver cell membranes is increased.
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C0O4. THE DEADLY TROPICAL TRIANGLE
Dzhem Farandzha
Medical Faculty, Sofia University “St. Kliment Ohridski”

Burkitt’s lymphoma is the most common childhood cancer in central Africa where it
accounts for 50%-75% of all malignancies in children. Most patients have jaw deformations
because of a large tumor with corresponding localization. The disease was first described in
the 1950s by a surgeon named Denis Parsons Burkitt who served in the region where the
disease is still most prevalent, and is also endemic for malaria. The involvement of some
infectious agent was initially suggested, but research now indicates a more complex etiology
with multiple factors present.

Burkitt’s lymphoma is the most rapidly growing human tumor, occurring primarily in
children. It presents with a monoclonal proliferation of B cells. Three types are present:
endemic (African), sporadic (non-African), and immunodeficiency-related form. Although the
non-African form is not as common as the endemic type, Burkitt’s lymphoma constitutes 30%
of all childhood lymphomas in the United States. Enlargement of the jaw or facial bones is a
characteristic trait of the African form. This form is associated with Epstein-Barr virus in 95%
of the cases. It is found in two main regions: 1. in central equatorial Africa, the region
between 10°N and 15°S, where the tumor is common in areas with low elevation and high
humidity, with average temperatures above 26°C; 2. in New Guinea. It is three times more
common in males, with maximum frequency in 4-7 year olds, which decreases as the land
elevation increases. Since malaria is also widespread in these regions, it has been
hypothesized that malaria activates the oncogenic properties of the Epstein-Barr virus:
Plasmodium species stimulate the mononuclear phagocyte system, thus enhancing the
immune response of the host and the population of B lymphocytes. This makes the cells more
prone to abnormal change by EBV.

The human herpesvirus type 4 (HHV-4), more commonly known as the Epstein-Barr
virus (EBV), is a virus of the Herpesviridae family which affects the lymphocytes and
epithelial cells in humans. The first site of replication is the nasopharynx, after which the B
cells are infected. An EBV infection is usually more common and asymptomatic in children,
with a higher frequency of shedding from the oropharynx in patients with immunodeficiency
(patients treated with immunosuppressants, HIV-positive individuals, etc.). Infants become
susceptible as soon as maternal antibody protection disappears. EBV infects 50% of children
before age 5. Transmission usually occurs by kissing, but is also possible by blood
transfusion. Early childhood transmission is more common among lower socioeconomic
groups; in developed countries most people do not become infected until later in their
lifetime. Adolescents and adults develop more distinguishable symptoms — in such cases,
EBV causes infectious mononucleosis 35% to 50% of the time. The Epstein-Barr virus has
been implicated in several cancers, specifically Burkitt’s lymphoma, Hodgkin’s lymphoma,
and nasopharyngeal carcinoma. It causes an abnormal growth in the infected B cells, which
can turn into cancer cells.

Another aspect in the etiology of such lymphomas is that viruses act together with
genetic mutations to produce the disease. In Burkitt’s lymphoma the cellular oncogene Myc
(c-Myc) from the long arm of the eighth chromosome is translocated to a new active enhancer
in the long arm of the fourteenth chromosome — t(8;14), starting the synthesis of carcinogenic
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proteins. Another such protein is the Epstein-Barr nuclear antigen 1 (EBNA-1) which is
expressed by EBV and found in Burkitt’s lymphoma. This protein is required for viral DNA
replication. An experiment conducted with an EBNA-1 derivative, which inhibits the original
one by binding to its site on the EBV DNA, shows that the derivative prevents the EBV
infected cells from proliferating and induces apoptosis, hence showing the important role
EBNA-1 plays in developing Burkitt’s lymphoma. It is not, however, the sole cause for the
disease.

Today, Burkitt’s lymphoma is considered a tumor whose onset and progression
depend on several factors. A possible three-step pathway eventually leading to carcinogenesis
would initially start with an Epstein-Barr virus infection, leading to lymphocytic proliferation,
which would be further boosted in the second step by the Plasmodium infection. This may
also activate the latent form of the virus and increase its shedding. All these processes make
the B cells predisposed to chromosomal translocation — the third step, as a result of which the
c-Myc gene is placed in a new active site of DNA, leading to uncontrolled cell division.
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CP1. PHARMACO-TOXICOLOGICAL METHODS FOR TESTING ON
SOME ANTIHELMINTICS

E. Arnaudova, M. Gabrashanska, D. Salkova, V. Nanev, N. Tzocheva-Gaitandhjieva, D.
Hrusanov, 1. Vladov, B. Arnaudova, B. Georgiev*

Institute of Experimental Morphology, Pathology and Anthropology with museum (IEMPAM)
*University of Forestry
E-mail: elvirabg@hotmail.com

In our in vitro studies we have been testing (including comparatively) Earthworms (as a
model) and nematodes (ascaris of pigs and poultry), which were clinically extracted, and have
been setting them on Engelman’s shift in temperature-controlled physiological fluid and
recording their spontaneous or toxic induced movements (from convulsions to death) recorded
at kymograph.

For the pharmacodynamic analysis arecoline hydrobromide and sulfate atropinic - were used.
[1][our unpublished data - N. Donev and B. Georgiev]. For trematodes this method was
difficult to apply (partially for the Fasciola hepatica). For paramfistomi the tracking of the
impact of the antitrematods by registering toxic changes on the breathing of the
paramfistomite until death from trematodocid was a better method. It turned out that
paramfistomum are still alive (breath) after 24 - 48 h, placed in a new environment.[2].
Interestingly, only after an approximate study was conducted (N. Donev and B. Gr. Georgiev
- unpublished data) with a bathtub, designed by Professor D. Daskalov, it concludes that we
can register the waves of the liquid in the bathtub under the influence of the movement of
parasites, including dynamically and aggregated. From our experience the last two methods
are the most physiologically realistic and credible.
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DO1.®U3UKA HA ’)KUBATA MATEPUS

Anexcanabp I'. Ilerpos
UDTT-bAH, Cogus 1784

JKuBara mMarepusi € Meka Matepusi. Mekara mMaTepus € BUJl KOHJACH3UPAHO ChCTOSHUE
Ha BEUIECTBOTO, KOETO € YaCTUYHO MOAPEICHO U MEKIUHHO HA TBHPAUTE TEJa U TEYHOCTHUTE.
JKuBara maTepus € CbCTOSIHUE Ha MaTEpUsATa, KOETO CE CaMOOPraHu3upa, CaMOIOIbpKa ce U
Ce CaMOBB3MPOU3BEKIA. XapaKTePHUTE OCOOCHOCTH Ha JKMUBATa MaTepHs clieaBa Ja Obaar
OMKCAaHU W pa3dpaHu HAa HMBOTO HA MOJIEKYJHATa W OpraHU3alus U MEXKIYMOJCKYTHUTE
B3aMMOJICHCTBHS B Hes.

B Hacrosimara nekuus me 0bJat pasrieiaHy CIICAHUTE BBIIPOCH:

- TeuHokpuCTaJeH TUI MEKa MaTtepusi. JIMOTPOITHU TEYHHU KPUCTAIH.

- OcHOBHU TUIIOBE OHMOMOJEKYIH. XUApohoOeH edeKT.

- JXuBara marepust KaTo ME€Ka MaTepHsi: TEYHOKPHCTAIEH HAHOKOMITO3UT.

- TeopernuHo omMcaHHe Ha XHUBaTa MaTepus: MOJEN Ha 00OOIIeHaTa MOJIEKYJIHA
aCUMETpHSL.

DO2. DOES THE BUDDING YEAST LINKER HISTONE Hholp
INFLUENCE SURVIVAL AND MORPHOLOGY OF
CHRONOLOGICALLY AGING CELLS?

K. Uzunova, M. Georgieva and G. Miloshev

Yeast Molecular Genetics Laboratory, Institute of Molecular Biology “Acad. R. Tsanev”,
Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria

e-mail for correspondence: miloshev@bio21.bas.bg

Over the last decades the budding yeast Saccharomyces cerevisiae has been proved as a
model for studying of aging. Its ease of genetic manipulation, well annotated genome, and
short generation time were the usual reasons in using these cells for detailed investigation of
the process. Two different types of aging have been discovered in yeast - replicative and
chronological both used as useful models for studying of dividing and non-dividing post
mitotic eukaryotic cells, respectively.
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The linker histone of yeast cells, Hholp is one of the key players in chromatin organization
and its knock-out leads to altered higher-order chromatin structure. We followed survival of
the mutant cells in a time course of 20 days. Cellular morphology and survival of the mutant
has been accordingly checked during the time course of the experiment and compared with
the wild type progenitor cells. Some intriguing morphological and physiological features of
yeast hholA mutants were found. Mutant cells were bigger in size and possessed abnormally
enlarged vacuole in comparison with the wild type cells. Taken together our results lead to the
noteworthy conclusion that the yeast linker histone has a significant role in cellular aging.

Acknowledgments: Work is supported by the Bulgarian Science Fund, Grant number DMU
02/8.

DO3. ANTIOXIDANT EFFECTS OF BULGARIAN PROPOLIS
AND ITS COMPONENTS CAPE AND CHRYSIN ON Tyl
TRANSPOSITION IN YEAST SACCHAROMYCES CEREVISIAE

M. Georgieval, O. Krastanova?, V. Bankova?, M. Pesheva!

Sofia University “St. Kliment Ohridski”, Faculty of Biology, Department of Genetics,
8 Dragan Tsankov Blvd, Sofia, Bulgaria
2Institute of Organic Chemistry with Centre of Phytochemistry, Sofia, Bulgaria

E-mail: mdimitrov83@gmail.com, mpesheva2000@yahoo.com

We examined the antioxidant effects of Bulgarian propolis and two of its components,
CAPE and chrysin, by reducing Tyl transposition frequency and ROS levels induced by
different agents.

Retrotransposons are a class of genetic mobile elements that replicate through an RNA
intermediate. Five families of retrotransposons (Ty1-Ty5) have been identified in the genome
of the yeast Saccharomyces cerevisiae, Tyl being the most abundant. Tyl is transposed
spontaneously with a frequency rate of about 1*10element/generation. Certain stress
conditions, chemical mutagens and carcinogens cause an increase in retrotransposition
frequency.

Many activators of Tyl mobility are powerful inducers of oxidative stress. Reactive
oxygen species (ROS) play a key role in many physiological and pathogenetic processes.
ROS are generated through both endogenous and exogenous routes. H.O2, O>" and OH- are
the best-known ROS. At increased levels, however, ROS can not be detoxified sufficiently
and may have different deleterious effects on cells, cause a variety of DNA lesions.

It was found recently that increased ROS levels and Tyl transposition could be
reduced by antioxidants.

Propolis is a beekeeping resinous and complex product, collected and transformed by
honey bees, Apis mellifera. Different propolis types can present diverse chemical and
pharmacological properties including antimicrobial, antifungal, antiviral, immunomodulating
effects, hepatoprotective and anti-inflammatory properties. Propolis is the most powerful
antioxidant bee product. This effect is mainly due to the high concentration of phenolics.

Caffeic Acid Phenethyl Ester (CAPE), lipophilic derivatives of caffeic acid and a
phenolic antioxidant, is one of the most active components extracted from propolis. Chrysin is
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a naturally occurring flavone chemically extracted from the blue passion flower (Passiflora
caerulea), different herbs and propolis. CAPE and chrysin exhibit different pharmacological
properties such as anti-inflammatory, anti-mitogenic, antibacterial, anti-carcinogenic, antiviral
and immuno-modulatory properties.

It is provide evidence for a dependence of carcinogen—induced Tyl retrotransposition
on increased production of ROS that instigated us to test propolis, CAPE and chrysin for their
ROS scavenging activities by reducing the frequency of Tyl retrotransposition in yeast S.
cerevisiae.

We used MMS, Cr VI and H20: as inducers of Tyl mobility and O>" formation. Each
successful transposition event of the marked Ty1 strain 551 requires transcription, splicing the
artificial Al intron, reverse transcription and insertion of the resulting Tyl cDNA into a new
location in the genome, which gives rise to one histidine prototrophic colony on SC-histidine
medium. Thus, the number of His™ transformants is a quantitative measure for the frequency
of retrotransposition of the marked Ty1.

We used an assay for superoxide anions (O2) determination adapted to S. cerevisiae
cells. The assay is based on the reduction of tetrazolium dye XTT and allows determination of
the quantity of O2 per live cell.

We tested different concentrations of propolis, CAPE and chrysin to determine their
antioxidant effects. It was established that all three tested substances showed concentration
dependence of antioxidant activity. Propolis, CAPE and chrysin decreased ROS levels and
Tyl transposition induced by all three agents, MMS, Cr VI and H,O,. We established that
antioxidant activity decreases in order as follows CAPE > chrysin > propolis. We also
established that CAPE is 12 times more active than propolis and 4 times than chrysin. Chrysin
is 2 times more active than propolis.

Acknowledgements: This research was supported by SU Research Found, grant 84 given to
assoc. prof. M Pesheva.
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DO4. DETERMINATION OF ANTIOXIDANT ACTIVITY OF
HONEYBEE PRODUCTS (HONEY AND ROYAL JELLY) FROM
BULGARIAN ORIGIN, BY ANEW TEST

Dimitrov M., Pesheva M.
University of Sofia “St. K. Ohridski”, Faculty of Biology, Department of Genetics

Reactive Oxygen Species (ROS) are induced by laboratory carcinogens CrVI and MMS
(methylmethansulphonate). All experiments include several variants: negative control with
DMSO (used as a solvent of royal jelly (RJ)) or water (as a solvent of honey), positive control
with CrVI or MMS (as ROS inductors). The experimental variants, which number were
determined by the quantity of antioxidant (honey or RJ), used in antiROS determination.

Cell culture of each variant was divided into two parts. One part for measure of ROS
levels, other for determine Tyl transposition frequency in Saccharomyces cerevisiae.

Right-proportional dependence is proven between ROS levels measured after treatment
with CrVI or MMS and Tyl transposition frequency (double increased ROS levels, lead to
double increased Tyl transposition frequency).

We determined that 50% decreasing of ROS levels is reached with 250pg/ml honey by
our cell-based assay. Presented results are illustrated by logarithmic dependence with two
ordinates. When the concentration of honey is increased, Tyl transposition frequency and
ROS levels are decreased and the points described right-line dependence. It is calculated 50%
inhibition compared to negative control without honey by this way.

After literature reference, we suppose that our method is different to others. The
dependence between ROS levels, to the concentration of antioxidant is exponential in metric
coordinate system. This dependence in the same system is linear obtained by other antiROS
tests.

All other tests are criticized, about determination of antiROS-activity in
nonphysiological conditions (out of cell) and present a chemical reaction between ROS and
antioxidant, where indicate linear dependence. These chemical reactions determine all ROS in
the cell independently they are physiology active or not.
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We measure anti-ROS by contribution of ROS in physiological process in one living
cell, not by chemical reaction. Increased ROS levels increase Tyl transposition process in S.
cerevisiae. Therefore, our test is the one, measuring physiological active ROS till now.
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DO5. ESTIMATION OF THE INTRINSIC STRUCTURAL DISORDER
OF NATIVE EWS AND ITS REPORTED FUSION ONCOGENIC
PROTEINS WITH ANALYSIS OF THE FUNCTIONAL REGIONS

Roumiana Todorova
IBFBMI-BAS, Acad G Bonchev Str, Bl 21, 1113 Sofia, Bulgaria,
E-mail: todorova@bio21.bas.bg

Ewing’s Sarcoma Oncogene (EWS) on chromosome 22912 is encoding a RNA binding
protein that is target of tumor-specific chromosomal translocations in Ewing sarcoma tumor,
Myxoid liposarcoma, Malignant melanoma of soft parts, Desmoplastic small round cell
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tumor, Peripheral neurectodermal tumour, Angiomatoid fibrous histiocytoma, Extra-skeletal
myxoid chondrosarcomas, Rhabdomyosarcoma, Locally destructive tumour, Myoepithelioma
tumours of soft tissue, Hidradenoma or eccrine acrospiroma, Mucoepidermoid carcinoma,
Neuroblastoma, Olfactory neuroblastoma, Solid pseudopapillary tumour of the pancreas and
Acute myeloid leukemia. Around 85% of Ewing tumours carry the EWSR1/FLI-1 fusion.

An attempt was made to estimate the Intrinsic structural disorder (ISD) of EWS and its
reported fusion oncogenic proteins by different methods of prediction. On the bases of the
prediction results, an analysis was made of the EWS sequence and its functional regions with
increased ISD that could be used to design antitumor agents against the corresponding
malignances. Small molecules that disable EWS-FLI1 function with minimal toxicity could
potentially provide a therapy for patients with ESFT and other related sarcomas.

Comparing, the EWS oncogenic fusions show similar ID in the NTD (AA 1-264, EAD). The
CTD disorder of fusions differs from that of native protein and between the fusion proteins. A
strong relationship was found between the structure and estimated ID of EWS and its
oncogenic fusions. Finally, the oncogenic function is related to a decreased IPD in the CTD,
due to the fused partner, a TF. This is consistent with the finding that the particular AA
composition of the EAD creates an enabling structure with several critical Tyr residues
dispersed in a polar/neutral environment, favoring hydrogen bonding interactions and
flexibility.
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Alveolar surfactant (AS) is a lipoprotein complex that covers alveoli at the air/water
interface in the lung. The main function of alveolar surfactant in vivo is decreasing surface
tension (y, mN/m) during breathing, i.e. ensuring alveolar stability. Deficiency in AS, mainly
in prematurely newborn infants, leads to different disorders the most common of which is
neonatal respiratory distress syndrome (NRDS). The clinical therapy currently includes the
application of various native or synthetic exogenous surfactant preparations which substitute
human AS. Analysis of the composition and the properties of the alveolar surfactant are
crucial for the assessment of lung maturity in premature newborns and may prove the need of
surfactant therapy application.

The aim of the present study was to estimate the lung surfactant maturity by analysis
of gastric aspirates from prematurely born and full term infants. In this regard we investigated
the surface properties of gastric aspirates (GA) from 41 babies: 3 with NRDS, 15 prematurely
born and 23 normally born and healthy. A biochemical analysis of the protein and lipid
content in GA from the groups tested were made. Individual phospholipid components in GA
samples from prematurely born and full term children were detected by thin-layer
chromatography. In addition, surface characteristics (equilibrium, maximal and minimal
surface tension values, y, mN/m) were determined by using the pending drop method.

Our results showed an increase in the phospholipid and the protein concentrations in
GA during pregnancy progress as well as significant differences in the individual
phospholipid profiles of the aspirates from prematurely born and full term children.

y eq(mN/m) ¥ max{mN/m) ¥ min{mN/m}
mN/m
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. 20 77 -
T 51 v - 18+
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- 50 T 14 +°
2T s95 - 21
385 1+ 49 1 07 -
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38 1 48 7 - 6+
475 7 - 417
375 +
) a7 +~ - 1
37 ¥~ - : , 465 : o 0 ¥ : - .
NRDS Prematurely  normally NEDS Prematurely Normally NEDS Prematurely  Normally
born born born born born born

Fig. 1. Values of the surface characteristics (yequitibrium, Ymax and ymin) Of the gastric
aspirates from newborn infants

In the case of surface characteristics a highest difference was observed for the minimal
surface tension values (ymin, M/Nm); while in the full term children a lower surface tension
was determined, in the prematurely born children significant higher values were reached,
which define ymin as the most informative from the parameters studied (Fig.1).

Our results could find application into the clinical practice for fast surfactant maturity
diagnostics in prematurely born children regarding lifesaving therapy with exogenous
surfactants administration.
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EO1. HIV-1 POL GENE SEQUENCING AND PHYLOGENETIC
ANALYSIS OF THE HIV-1 EPIDEMIC IN BULGARIA REVIEWED
PRESENCE OF A BOUQUET OF VARIOUS SUBTYPES AND
COMPLEX RECOMBINANT FORMS

Ivailo Alexiev!, D. Beshkov?, V. Georgieval, L. Karamacheval, I. Elenkov?

INational HIV Confirmatory Laboratory, National Center of Infectious and Parasitic
Diseases, Sofia, Bulgaria.
2Hospital of Infectious Diseases, Sofia, Bulgaria

Corresponding author: ivoalexiev@yahoo.com

Background

The aim of the present study was to determine HIV-1 genetic diversity among different risk
groups in Bulgaria, by sequencing and phylogenetic characterization of 202 (18.36%) plasma
samples from 1100 cumulative seropositive individuals diagnosed within 1986-2009. Our
study showed the presence and spread six different major HIV-1 subtypes and eight different
circulating or unique recombinant forms.

Materials and Methods

We successfully performed HIV-1 genotyping on 202 out of 1100 cumulative seropositive
individuals diagnosed within 1986-2009. Sequencing and genotyping of the Protease (PR) and
Reverse Transcriptase (RT) of HIV-1 pol gene was performed with Applied Biosystems
Viroseq HIV-1 Genotyping System (Abbott Wiesbaden Germany) and/or TruGene DNA
Sequencing System, OpenGene, Visible Genetics, Siemens. Bulgarian sequences, referent
sequences from Los Alamos and the most similar GenBank sequences for each subtype and
CRF were aligned using Bioedit. A maximum likelihood (ML) tree was then inferred with
MEGADS.0 software. A probabilistic approach for detection of genomic recombinations in
HIV-1 using jpHMM (jumping profile Hidden Markov Model) by jpHMM web server at
GOBICS was performed.

Figure 1 (A, B and C)
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Figure 1. Inferred phylogenetic trees of Bulgarian HIV-1 polymerase (pol) sequences: (A) pol
sequences of “pure subtypes Al, C, F1, G and H”; (B) pol sequences of CRFs; (C) pol
sequences of subtype B only. Black dots indicate sequences from our previous study (40).

Figure 2. Characterization of trends of HIV-1 subtypes and epidemiological characteristics in
Bulgaria. (A) prevalence of different HIV-1 genotypes by age group; (B) prevalence of
different HIV-1 genotypes by gender; (C) distribution of HIV-1 genotypes among infected
individuals from different vulnerable groups; (D) dynamic changes of circulating HIV-1
subtypes overtime; (E) transmission route of HIV-1 infection by time period; (F) rates of
HIV-1 subtypes and complex circulating forms (CRFs) according to the origin of infection
within or outside of Bulgaria. The sum of the percentages of the two possible locations of
infection for each subtype is 100%.
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Figure 3. The jpHMM reviews a Figure 4. Geographic distribution of
fragment of the HIV-1 sequenced genome HIV-1 subtypes on the Balkans

on the viral genome map and the points of (AIDS Review, VOLUME 14 -
recombination. NUMBER 1/ January - March 2012).

Results

Our phylogenetic analysis of pol sequences classified 138 (68.32%) of the 202 Bulgarian
HIV-1 samples to six different major subtypes: 103 (50.99%) were subtype B, 13 (6.44%)
subtype Al, 9 (4.46%) subtype F1, 8 (3.96%) subtype C, three (1.49%) subtype G, and two
(0.99%) were subtype H. In addition, 64 (31.68%) sequences were classified as eight different
circulating or unique recombinant forms: 40 (19.8%) CRF 01_AE, 15 (7.43%) CRF 02_AG,
four (1.98%) CRF 05_DF, one (0.5%) 04 _cpx, one (0.5%) as 36_cpx, and three (1.49%)
sequences were found to be either unique recombinant forms or were unclassified.

Conclusions

We found high genetic diversity in Bulgaria, represented by at least 11 different HIV-1
clades. Three of the genetic forms we found are extremely rare in Europe: CRF 04_cpx,
05 DF and 36_cpx. Various subtypes and CRFs have been introduced in the country
emphasize the need for detailed surveillance and control of HIV-1 infection in Bulgaria.
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EO2. NANOTECHNOLOGICAL APPROACH FOR THERAPY OF
HIV/AIDS BY DESTRUCTION OF THE VIRUS NAVIGATION SYTEM
(HIGINS)

Evgeni Gabev

Institute of Experimental Morphology, Pathology and Anthropology with Museum, Acad.
Georgy Bontchev Str., block 25, Sofia 1113, Bulgaria
E-mail: egabev@bas.bg

Further to our research studies for development of novel approaches for HIV/AIDS treatment
we recently have created a theoretical formula of a 2 component nano preparation (Julihivir)
based on our hypothesis of the existence of HIV-1 inner gimbal navigation system (HIGINS).
Navigation is widely available in animal world and is indispensable for their migration,
surviving and reproduction. Due to its much smaller size (100 thousand time less) over the
average diameter blood vessel, limited extracellular half-life (several hours) and ability to
infect just 1-2 susceptible cells per 100 thousand it is hard to believe that HIV will lack some
sort of navigation when after the transmission in the blood circulation it is looking to find the
target CD4+ cells. It is hypothesized the existence of a feedback controlled navigation system
used by the cell free HIV-1 virion when floating in the blood circulation and looking for
susceptible hosting cell(s). It is further assumed that the latter is driven by an inner discrete
(quantised) gimbal like mechanism which in turn is defined by Euler rotational angles
geometrical constraints and the availability of axes of rotational symmetry inherent for the
HIV-1 icosahedral symmetry capsid. A pharmacological aided way for destruction of HIV-1
navigation system (HIGINS) which will render the virus incapable to find and respectively to
infect the immune cell(s) is proposed. The latter will lead to abolishment of its reproduction.
One potent candidate for HIGINS destruction is our experimental anti HIV/AIDS preparation
Julihivir. Such destruction of the above navigation system (which is the mechanism of action
of Julihivir) will eliminate the virus and in the same time will prevent the non infected cells
from being HIV affected.

EO3. OUR EXPERIENCE IN USING NANOTECHNOLOGIES FOR
IMPROVING THE THERAPY OF HIV/AIDS

Evgeni Gabev

Institute of Experimental Morphology, Pathology and Anthropology with Museum, Acad.
Georgy Bontchev street, block 25, Sofia 1113, Bulgaria
E-mail: egabev@bas.bg

The Acquired Immunodeficiency Syndrome (AIDS) is the final stage of one of the most
severe and devastating infectious diseases caused by a retrovirus named Human
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Immunodeficiency Virus (HIV-1 and HIV-2 types). The major hallmark of the HIV infection
is slow and insidious destruction of the immune system. HIV-1 primary infects both the
peripheral blood and the gastrointestinal tract CD4+ T cells, but targets are also
monocytes/macrophages, dendritic cells, microglia in the brain and a subset of natural killer
(NK) cells that express CD4 and the HIV-1 coreceptors CCR5 and CXCR4 as well. The
disease is clinically manifested by developing of associated relentless life-threatening
opportunistic infections, malignant tumours, dementia, cachexia (wasting syndrome) and
eventually an inevitable death. There are more than 60 million people affected up to now with
half already not alive. Unfortunately, despite the intensive research efforts for more than 30
years, there is no effective therapy giving full cure. The subject of the present work is a novel
nanotechnological approach for treatment of HIV/AIDS. It is based on blocking of the
polyphosphoinositide transmembrane signaling between the virus and the target cell
combined with antiretroviral action. The preparation named Lipohivir contains Lithium ions
as a blocker of the virus to cell signal transduction and AZT as an antiretroviral agent both
encapsulated in liposmes (artificial lipid nano vesicles). Animal and clinical trials on 10 AIDS
suffering subjects reveals that the preparation is not toxic and also it is more effective than the
standard therapy (HAART). While the results in the literature show that the standard therapy
will theoretically eradicate the virus for at least 75 years under treatment, our estimation is for
2 to 5 years depending of the stage of the disease. Very recently we have developed
theoretical formula of a 2 component nano preparation (Julihivir) based on our hypothesis of
the existence of a navigation system (HIGINS) for HIV being extracellular (in the blood
circulation) and looking for binding the target cells. Destruction of the above navigation
system (which is the mechanism of action of Julihivir) will eliminate the virus and in the same
time will prevent the non infected cells from being HIV affected.

EO4. DETERMINATION OF HEPATITIS C VIRAL LOAD BY
TAQMAN PCR IN HIV-HCV COINFECTED PERSONS

E. Golkocheva-Markova?, I. Alexiev?, A. Kevorkyan?, P. Teoharov?

LNRL of Viral hepatitis, National Center of Infectious and Parasitic Diseases, Sofia, Bulgaria

2 National HIV Confirmatory Laboratory, National Center of Infectious and Parasitic
Diseases, Sofia, Bulgaria

3 Department of Hygiene, Ecology and Epidemiology, Medical University, Plovdiv, Bulgaria
E-mail: golkochev@abv.bg

As a result of shared modes of transmission, hepatitis C infection is common in HIV
infected person and as a result the prevalence of HCV in HIV infected persons is higher than
in the general population. Diagnosis of acute HCV is difficult due to high proportion of
asymptomatic cases and absence of specific IgM based serological test. Antibody testing is
the main screening method for HCV infection in HIV infected individuals. In the same time
the HIV coinfection is associated with higher HCV RNA level and a more rapid progression
of HCV-related liver disease. In the present study we examined HCV RNA plasma levels in
cohort of HIV-HCYV coinfected patients. All patients were HCV antibody positive. HCV RNA
was detected by TagMan PCR in 87% of sera samples and 13% were negative. The COBAS®
AmpliPrep/COBAS® TagMan® HCV Test demonstrated a >6-log dynamic range of 43—
6.90E+71U/mL, a sensitivity of at least 151U/mL for HCV WHO standard and a comparable
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quantification of genotypes 1-6. The use of TagMan PCR is reliable tool in determination of
HCV viral load in blood sera of HIV-HCV coinfected individuals.

EOS5. JM®EPEHIHUAJIHO-AUATHOCTUYHHU ITOAXOAM ITPU
BUPYCHUTE NUHOEKIINU

Cr. UBanosal, A. Tomes?, 3. MuxneBa
YHPJI “Mop6unu, napomum, pyéeona”, HI[3II5
2 Kameopa Buonoaus, MY-Cogus

1

Toynara auarHo3a mpu BUPYCHHTE WH(MEKIMH MOXe Aa Obae TPYIHO HaYMHAHUE.
[TprunHa 3a ToBa € Hecneuu(UYHaTa NPOsiBa MPU HAKOM OT TAX M aTUIUYHOTO MPOTUYAHE
ciiel mpuiarane Ha crenuudHa npodmiaktuka. ETo 3amo KIMHUIMCTUTE TpsOBa aa ce
IPOTUBOIIOCTABAT Ha oOlLIaTa TEHJEHIMS 3a NMPEKICBPEMEHHO 3aKIOUYEHUE U J1a TeHepupar
BceoOXBaTHa au(epeHInaNHa JuarHo3a, Karo Ce B3eMe I0J BHUMAaHHE KOMIUIEKCHATa
CUMIITOMAaTHKa Ha CXOAHUTE HO30JOTMYHU eIUHMLU. Ts e cBbp3aHa OCHOBHO C (pokycupaHe
BBPXY UCTOpHSATA Ha 3a00JIIBAHETO U ThPCEHE HA KIIOYOBUTE My KJIMHUYHHU NposiBU. Benuko
TOBA Hajlara pa3paboTBaHETO Ha ObP3H, JECHO NMPUIOKUMHU M CPABHUTEIIHO EBTUHU METOIH 3a
BHUPYCOJIOTHUYHA JUArHOCTHKA.

[TbpBaTa cThIKa NPU NPOBEKAAHETO HA BUPYCOJIOIMYHA TUArHOCTUKA € B3€MaHETO Ha
noaxogdamu KIMHUYHHA MaTepI/IaJH/I/HpO6H — CMHBOBE€ OT HOCOIJIbTKAaTa, q)CKaJII/II/I, YpHHa,
KPbB, BE3UKyJapHU TeuHocTH U 1p. Karo o6mio mpaBuio mpoburte ce B3emar 1o BpeMe Ha
paHHUTE eTanu Ha 3a0o0JIIBaHETO, Thil KAaTo Hali-uecTo ToraBa ce oTAens Bupyc. pyr
Ba)XCH/KPUTHUEH MOMEHT € HAaUWHBT Ha ChOMpaHe Ha MPOOUTE U TPAHCIIOPTHPAHETO UM.

KoHBEHIIMOHATHUTE METOAM 3a BHMPYCOJOrMYHA JIMATHOCTUKA Ca H30JMpaHe Ha
BHpYCa B KJETBYHHM KYJITYPH M CEPOJIOTMYHHM u3cieaBaHus. M3onmpanero Ha BHpycHUTe B
KJEeThYHU KYJTYPH UMa peAulla MPeAUMCTBA U HElOCTaThbLU. TOl € BUCOKO YyCTBUTEJEH
JIMarHOCTUYEH METOJI, PU KOWTO BUPYCHMST MaTepuall Moxke J1a Ob/e 3aMpa3eH U 3ama3eH.
[Tpu Hero morar ja Ob1aT OTKPUTH HEOUYAKBAaHU BUPYCHH aHTUI€HU, HE CAMO TE€3U 3a KOUTO €
npeHa3HayeHo TecTBaHeTo. OT apyra cTpaHa, TOW € OaBeH M CKbI METOJ, HM3UCKBAILl
CHeualn3upaHu J1abopaTopuy, BUCOKH TEXHHUYECKH yMEHHUs, OOydyeH IMEpCOHaj, KaKTO U
NOAIBPKAHETO HA ONPENEIEHH KIIETHYHU KYJITYpPH.

CepoJsIorTHYHUTE METOAM CE OCHOBaBAaT HA BHCOKATa CICIH(PUIHOCT HA PEaKIIHATA
,»AHTUTEH-aHTUTSIIO0, UYpe3 KOATO MOXKE KaKTO Jia c€ MICHTU(PHUIIMpPA BUPYca IPUUNHUTEN I
HETOBUTE CHCTaBHM YacTH (TPOTCHHH/AHTUTCHH, HYKJIICMHOBU KHCEJIMHH), Taka W Ja Ce
ompeAenaT crhnenuGuuHuTe aHTUTeNna: oT kjacoBere M u G, ciyxkemu 3a JOKa3BaHE
€THOJIOTUYHATA POJIS Ha NMPHUYMHUTENI W TpeKapaHarta WH(EKIUs, T.Hap. UMYHEH CTarTyc.
Mertoaute OuBar:

- Bupycueympanuszupawa peakyus — OTKpUBaHe Ha THUIOBO CleUU(UYHN aHTUTE€HHU MPU
BHUPYCH, KOUTO MTOKA3BAT IUTONATHYCH €(DEKT.

- Hmynoghnyopecuyenmen memoo — oTkpuBaHe Ha BUPYCEH aHTUTEH MOCPEICTBOM
MOHOKJIOHAJTHO aHTUTSJI0, KOHIOTHPAHO ¢ (ryopeciieHTHa 0osl.
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- Peaxyus 3a cévp3eane na Komniemenma — B3aUMOJICHICTBUETO HA BUPYCHUS AaHTUTEH C
AHTUTSUIOTO TPEAN3BHKBA CBHP3BaHE HA KOMIUIEMEHTA, KOSTO BOJIH JI0 JIM3UpAHE Ha
MeMOpaHHU.

- Peakuuﬂ 3a0pwfc1<a Ha XxemaziaymuHauima - OCHOBaBa C€ Ha 6J'IOKI/IpaHeTO Ha
AHTUBUPYCHHU aHTUTCJIA C XCMaIrJ1yTHHAIIMOHHA CIIOCOOHOCT.

- Hmynoougysuonen mecm — aHTUTEHBT U AHTUTAIOTO AU(YyHAMpAT €IWH KbM APYT B
MOJIYTBBpAA cpena karto arap. [lpu cpemata uMm ce oOpa3yBa NMPEHUNUTAIIMOHHA JIHHHSL.
MMeHnHo Ta3uW JMHUSA TOKa3Ba Jajdd KMa creurduyuHa peakuus MEXIy aHTHIeHa H
AHTUTSIIOTO.

- Hmynoeﬂekmponna MUKDPOCKORUA — KOMIIJICKCUTC BUPYC-aHTHUTAJIO C€ OTKpHBAT C IIO-
rojisiMma BEPOATHOCT OT HHAUBUAYAJITHUTC BUPYCHU YACTUIIH.

- Paououmynonozuuen mecm — Obp3 ¥ TOYECH METOJ 3a JOKA3BaHE HAJIMUMeTo Ha IgM.
ITpu Hero ce M3MON3BA PaIMOAKTUBHO OENIS3aH aHTHTEH (Haii-uecTo ¢ ionl?). Pesynratute
Ce OTYMTAT Ype3 raMa-6posy.

CpBpEeMEHHUTE TEHJICHIIMHU 32 OTKPUBAHE M JIOKa3BaHE HAa BUPYCHUTE KOMIOHEHTH ca
HAaCOYEHU KbM DPa3BUTUETO HA MOJIEKYJASPHOOMOJIOIMYHM W HMMYHOCH3MMHH METOMAM.
Crieruduikata Ha BUPYCHHTE YAaCTHUIIM, HACOYBA JUArHOCTULUPAHETO UM KbM THPCEHETO Ha
BUPYCHM KOMIIOHEHTH, BMECTO Ha LEJIM BUPYCH C HMH(EKUMO3HM KadecTBa. TbpciaT ce
BUPYCHU HYKJIEMHOBU KUCEJIMHU, CTPYKTYPHU OEATHLN WIM BUPYC-UHIYLIUPAHU €H3UMHU.

- Hmynonepm(czmmuu Memoou — pCaKuuATa aHTUI'CH-aHTUTAIIO CC OTKPHBA IIOCPCACTBOM
LBCTHA pCaKlus, Ha6JIIOIIaBaHa Ype€3 CBCTIIMHCH MUKPOCKOII.

- Umynoenzumnu memoou (EIA/ELISA) — Hail-MacOBO NPAaKTUKYBAaHHS CKPUHUHIOB
METOJl 3a AMPEKTHO M HHJIUPEKTHO OTKpHUBaHE Ha BUpycHa HHQpekuus. M3momnssa ce
BUCOKOIIPEYUCTEH BHUpPYC Wiu BHUpyceH aHTureH. ELISA ce mpunara 3a oTKpuBaHE Ha
cnenuuuHy BupycHu IgM (mpu3Hak 3a npsicHa MH(EKIUS Wi aKTHBUpPAaHE Ha XPOHUYHA)
w IgG (Hanuyre Ha UMYHUTET) aHTUTENA.

- Western blot (WB) — notBbpauTeseH MeToa 3a Jgoka3BaHe Ha aHTuTena. CepymHaTa
npoba ce HMHKYyOMpa C HHUTPOLEIYJIO3HH MEMOpaHH, BBPXY KOUTO IPEIBAPUTEIHO ca
IIPEHECEHU cleUn(PUYHU BUPYCHU TNPOTEUHH, pa3felieHu upe3 ren enekrpodopesa. [Ipu
HaJlMYMe Ha AaHTHUBHPYCHH aHTHUTENa, TE€ CE€ CBBP3BAT CBhC CHOTBETHHS AHTHICH.
OOpa3yBaHus] KOMIUIEKC CE€ BH3yallU3upa Ha MICTOTO HAa CHOTBETHHUS AHTHUTEH BBHPXY
MeMmOpaHara.

- Monekyaapua xuopuouzayusa — ananu3 Ha BupycHu [IHK u PHK w wu3ydaBane Ha
B3aMMOJICHCTBUATA MEXAY TAX. XuUOpUIu3anuaTa MOXKe Ja ObAe U3BBPIICHA C
komiieMentapan Bepuru JIHK wnum PHK, kato Be3nukBar JIHK-JIHK, IHK-PHK, PHK-
JHK xubpumu. ToBa € MeTOA 3a OTKpHUBaHE U HAMHOXaBaHe (amruinduirpane) Ha 1eneBa
JIHK mocnegoBaTeTHOCT A0 KOJIMYECTBA, HEOOXOAMMU 32 aHAJIU3.

CxoJlHaTa CUMITOMATHKA HA HIKOM OT BUPYCHUTE HH(EKIIMU, KAKTO U HETPaBUITHATA
MHTEpIpEeTaNys Ha MOMYyYCHNUTE pe3yITaTH, Hajara W3IoJI3BaHeTO Ha HAObOp OT METOJIUKH 3a
uscinensane: ELISA, Western blot, PCR ananus, ypeen tect 3a aBugHocT Ha IgG aHTUTENA 1
np. Bcuuko TOBa, B ChIOCTaBKAa C KIMHUYHATA KapTHHA, MOJIIOMAra scHaTa W TpaBHIIHA
JUarHO3a U B TIOCIIEACTBHE a/IEKBAaTHOTO JiedyeHHe. M3rpaxaa ce cbBpeMeHHa MOIe-CHCTeMa
3a HM3y4YaBaHE Ha OHMOJIOTMYHHTE XapaKTEpPUCTHKH Ha BHpycuTe. [locpeacTBoMm penuiia
nabopaTopHU W3CIIeBAaHUS ce 00O0rarsBarT IIO3HAHUATA BBPXY CMNHIEMHUONIOTUATA U

53



narorcHe3data Ha BHUPYCHUTC 33.60JI$IB3.HI/ISI, KOCTO OT CBOd CTpaHa € IIPCAIIOCTaBKa 3a
pa3pa60TBaHeT0 Ha BaKCHMHaJIHUTE IIpeIIapaTu.
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EO6. ANIMAL PAPILLOMAVIRUSES AS MODELS FOR TESTING OF
HPV VACCINES

Evelina Shikova, Zina lvanova
IEMPAM-BAS, evelina sh@abv.bg

Cervical cancer is the second most common cancer of women worldwide. It is induced by a
virus, the human papillomavirus (HPV). Two recently developed prophylactic cervical cancer
vaccines (Cervarix and Gardasil), based on virus-like particles (VLP) technology, have the
potential to prevent a large proportion of cervical cancer associated with HPV infection.

Since HPV are species-restricted and does not cause disease in animals, it is difficult to
conduct the animal research needed for vaccine development. Animal studies have therefore
involved naturally occurring mammalian papillomaviruses. Three animal models have been
used to examine the ability of VLPs to protect against experimental animal papillomavirus
infection: cotton-tail rabbit papillomavirus (CRPV) infection of domestic rabbits in a
cutaneous disease model and bovine papillomaviruses (BPV) and canine oral papillomavirus
(COPV) in oral mucosal models in cattle and dogs, respectively. Passive transfer of IgG
antibody from L1 VLP-immunized to unimmunized dogs was able to induce protection
against COPV and live CRPV could be neutralized by pre-incubation with antibodies
generated by immunization of rabbits with CRPV-based L1 VLPs. The antibodies responsible
for the protective effect were shown to be 1gG acting by directly neutralizing the infectivity of
the virus and the conformational integrity of the VLPs was required for the generation of
high-titre protective antibodies.

Studies using BPV in cows and CRPV in domestic rabbits established the principle that
antibodies elicited by intramuscular injection of intact virions protect against experimental
infection by the homologous virus type. Passive transfer of antibodies into naive animals
protected against subsequent infection but was unable to induce regression of established
lesions.

In conclusion, animal model systems have been invaluable in the evaluating the efficacy and
safety of new HPV prophylactic and therapeutic vaccines.
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EO7. HUMAN CYTOMEGALOVIRUS (HCMV) AND EPSTEIN-BARR
VIRUS (EBV) INFECTIONS LEAD TO INCREASED RISK OF BREAST
CANCER
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Tumor diseases are one of the biggest challenges facing modern medical sciences. Despite the
undoubted successes in early diagnosis and treatment of some malignancy, cancer remains the
leading cause of death or permanent disability. According to WHO every fourth person of the
planet is in danger of cancer. As the number of cancer victims had taken second position,
immediately after cardiovascular diseases. From all cancers breast cancer is the most
frequently diagnosed malignancy of women in many populations. Breast cancer affects one in
eight women during their lives. Worldwide, it comprises 22.9% of invasive cancers in woman
and 16% of all female cancers. No one knows why some women get breast cancer, but there
are a number of risk factors, included ages, genetic susceptibility, affecting of producing and
circulating of sex hormones and other personal factors. Breast cancer is a multistep disease in
which a virus could play a role. Viruses have been implicated in the development of various
cancers, but those routes of breast cancer pathogenesis are important to consider. Epstein-Barr
virus (EBV) may be a cofactor in the development of different malignancies, including
several types of carcinomas, including African Burkitt lymphoma, AlIDS-associated non-
Hodgkin, nasal NK/T-cell lymphomas, post-transplant lymphoproliferative disorder,
nasopharyngeal carcinoma (NPC), lymphoepithelioma-like squamous cell malignancies in the
salivary glands, lung and thymus, gastric adenocarcinoma and leiomyosarcoma. Human
cytomegalovirus (HCMV) causes severe and often fatal disease in immunocompromised
individuals including recipients of organ transplants and AIDS patients. Monocytes may be an
important reservoir for latent HCMV; however, the primary reservoir may be a more
primitive cell from the myeloid lineage. Reactivation may result from cellular differentiation
or inflammation. Although HCMV is generally not regarded to be oncogenic virus, HCMV
infection has been implicated in malignant diseases from different cancer entities. It plays a
role of oncomodulator, which means that HCMV infects tumor cells and increases their
malignancy. Some case-control study found an increased risk of breast cancer with later
exposure to HCMV and EBV infectious and geographical distribution of this neoplasia.
Existed several indirect proofs that could be associated with EBV and breast cancer: 1) EBV
IS present in breast tissue, where it is detected in breast milk in some women; 2) transfection
of EBV DNA stimulates growth of human breast milk cells; 3) some EBV-associated
lymphomas occur in the breast; 4) breast cancer has epidemiological similarities to Hodgkin
lymphoma; 5) EBV has been identified in benign breast tumors in immunosuppressed
women; and 6) in vitro, breast epithelial cells can be infected by direct contact with EBV-
bearing lymphoblastoid cell lines. HCMV could be associated with breast cancer because it is
a ubiquitous virus that is shed in breast milk, as well as in saliva, urine, cervical secretions,
and semen, which implies that CMV persistently infects epithelial cells. In that presentation
we would like to described the link between EBV and HCMV infections with breast cancer
etiology and progression. Consequently, identification of this relation could give a new light
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for detection strategies that are sensitive and specific for EBV and HCMV and able to localize
these viruses to particular benign or malignant cells within the tissue. If patients with EBV-
and HCMV-related breast cancers prove to have more advanced disease, viral detection could
be relevant to planning the course of treatment.

EO8. MuLV - BASED ANIMAL MODELS TO STUDY RETROVIRUS -
INDUCED NEUROLOGIC DISEASE

Evelina Shikova
IEMPAM-BAS, evelina sh@abv.bg

Viral invasion of the nervous system and the development of neurological symptoms is
characteristic of many retroviruses including human immunodeficiency virus (HIV). The
mechanisms underlying the neurological dysfunction are unclear and many hypotheses have
been proposed. Murine retroviruses have provided useful models for the neuropathology of
retroviruses and they are the most extensive studied group of retroviral infections of the
nervous system. The spongiform lesions induced by murine leukemia viruses (MuLV) are
similar to those of the vacuolar myelopathy found in some HIV-infected patients. So far data
about several neurovirulent MuLVs are available in the literature: Wild mouse MuLV isolated
from the brain of a paralyzed mouse trapped at Lake Casitas, Temperatuse-sensitive (ts)
mutants of Moloney MuLV, clones of rat-passaged Friend MuLV. The isolated in Bulgaria
MuLV named Ly/Ya induces lymphoma and/or hindlimb paralyses in mice.

The incidence, severity and progression of the disease in the MulLV-induced
neurodegeneration are mostly dependent on the viral genotype and the strains of mice used.
The mouse models are economical and convenient and have been well characterized in terms
of viral determinants of pathogenicity. For example, most of the determinants for
neuropathogenicity have been localized to the env gene. The virulence can be manipulated
through the use of different strains and dose of inocula and cells can be obtained ex vivo for
determination of phenotype of infected cells. In many respects, the pathways leading to
neuronal degeneration in the MuLV models are very similar to those proposed for HIV
infection. Continued research with murine models will provide information regarding
neuropathogenesis that can have relevance to human diseases.

EP1. COMBINED APPLICATION OF POLYPHENOL EXTRACT
FROM GERANIUM SANGUINEUM L. AND PROTEASE INHIBITOR
AS ANEW APPROACH FOR TREATMENT OF LETHAL
EXPERIMENTAL INFLUENZA INFECTION IN MICE

Toshkova R.*, L. Yossifova*, E. Gardeva*, J. Serkedjieva**, S. Apostolova*

* Institute of Experimental Morphology, Pathology and Anthropology with Museum - BAS,
Acad. G. Bonchev str., bl. 25, Sofia 1113, Bulgaria
** Institute of Microbiology — BAS, Acad. G. Bonchev str., bl 26, Sofia 1113, Bulgaria

E mail: reneta_toshkova@yahoo.com
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Influenza virus infections remain an important cause of morbidity and mortality.
Current vaccination strategies and antiviral drugs provide limited protection, therefore, new
strategies are needed. The application of natural products with antiviral activity in appropriate
therapeutic combinations and designs is a promising approach for the treatment of influenza.
Here we demonstrate that combined treatment with polyphenol-rich extract from Geranium
sanguineum L. (PC) and protease inhibitor (PI) is promising for control of influenza virus
infection.

In in vivo experiments, mice with lethal experimental influenza infection were treated
individually or in combination with a protease inhibitor (PI) and plant polyphenol complex
(PC). The infection was induced intranasally (i.n.) under light ether anaesthesia with
AJAichi/2/68 (H3N2) influenza strain, adapted to murine lungs.

In in vitro experiments, the effect of the therapy was studied on 2, 6 and 8" day post
infection. As activation of the immune system is a possible therapeutic approach we
investigated the effect of a combination of plant polyphenol extract and protease inhibitor on
the functions of alveolar macrophages (aMa), peritoneal macrophages (pMa) and spleen
lymphocytes, isolated from PC, Pl and PC+PI-treated and untreated healthy and influenza
virus infected mice and in this way to provide evidence for the implication of its
immunomodulatory potential for the overall protective effect in the lethal experimental
influenza virus infection. The results obtained, clearly showed that macrophage functional
activity (spreading and phagocytosis) was stimulated in different degree, and the strongest
effect was observed in the group with combined therapy (Pl + PC) and in group treated only
with PC. It was established a beneficial effect of combination of both compounds (PC + PI)
on the spontaneous NO production and myeloperoxidase activity in macrophages and strong
stimulation of the proliferative activity of spleen lymphocytes. Based on these results we
could suggest that the combination of polyphenol-rich extract from Geranium sanguineum
and standard protease inhibitor is a promising therapeutic approach, useful for the treatment
of influenza-virus infection and overcoming the immunosuppression, which occurs during it.
Further studies are warranted to elucidate the biological effects of its immunopotentiating
activity.

Keywords: plant extract, Geranium sanguineum, influenza, macrophages
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FOL1. INVITRO SYSTEMS FOR STUDYING DRUG METABOLISM:
ORGAN SLICES

Albena Alexandrova

Institute of Neurobiology, Bulgarian Academy of Sciences, Acad. G. Bontchev Str., BI.11,
1113 Sofia, Bulgaria

E-mail:a_alexandrova_bas@yahoo.com

Metabolism of xenobiotics occurs mainly in the liver, but in addition, the lungs and
kidneys may contribute considerably. The process can be studied with different preparations
ranging from the intact organ in vivo, through perfusion system, slices, isolated hepatocytes
(in case of liver), homogenates and membrane fractions, to purified enzymes. Every model
has its special advantages and disadvantages.

Tissue slices are an attractive in vitro system for the study of drug biotransformation
and organ specific toxicity. The major advantages of precision-cut tissue slices are: (1) A
maintenance of a higher level of biological organization which may better reflect the response
of the target organ; (2) Maintenance of a differentiated state which is favored in tissue slices
based on cell-cell and cell-matrix interaction; (3) The functional heterogeneity of the cultured
tissue which may be better preserved in tissue slices; (4) The lack of a requirement for
proteolytic enzymes normally employed in cell isolation which avoids digestion of important
cell surface proteins; (5) Maintenance of intermediary metabolic control over xenobiotic
metabolism which may better reflect in vivo.

Tissue slices retain the biochemical capacity and the functional heterogeneity of the
whole organ, allowing for the assessment of total metabolism of a compound under conditions
assumed to be most similar to the in vivo situation. Additionally, various cell types within an
organ can participate in the biotransformation of the compound and contribute to cell injury,
increasing the likelihood that the tissue slice system will be a good predictor for in vivo. The
slicing procedure is flexible in that slices are prepared in a similar manner regardless of the
species or organ, providing a means to investigate biotransformation of a compound in
various species as well as in different organs. Furthermore, slice preparation is an efficient use
of tissue. Any tissue remaining after the production of slices can be used for the preparation of
microsomes, S9 fractions and cytosol and thereby further aid in the elucidation of metabolic
routes and involvement of isozymes of cytochrome P450.

Nowadays the precision-cut tissue slices have become a reliable, affordable model for
toxicological, pharmacological, and metabolic studies and the number of laboratories using
tissue slices continuously expands. Therefore a caution must be taken to ensure that universal
guidelines are established if data generated from different laboratories are to be compared.

FO2. AN EXPERIMENTAL MODEL OF SODIUM NITRITE-
INDUCED HYPOXIA
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Background. Oxygen is essential for the life of the most living beings. Insufficient
oxygen or hypoxia induces great physiological stress leading to cellular responses that result
in deleterious effects of certain tissues. Models of hypoxia are useful for exploring these
effects and understanding the involved pathogenic mechanisms.

Sodium nitrite (NaNO) can be used for induction of hemic hypoxia in experimental
animal models. Hemic hypoxia refers to a reduction in haemoglobin’s ability to transport
oxygen. Sodium nitrite converts haemoglobin to methemoglobin and, unlike the ferrous form
of haemoglobin, methemoglobin does not bind oxygen strongly. Thus the oxygen-carrying
capacity of blood is reduced. The primary acute effect of NaNO: is methaemoglobinaemia.

Experimental design. We have developed a model of hemic hypoxia based on sodium
nitrite administration. The model is characterized by the following features:

1) Mature rats and mice are injected (i.p.) with a single high dose of sodium nitrite

2) Treated animals are sacrificed at different time intervals: 1 h, 5 h, 24 h, 48 h, 5-, 10-
and 20 days following the administration

3) Morphological (cytological, histological, enzyme histochemical, morphometrical)
investigations on blood smears and tissue samples from brain, liver, spleen and
testes at both - light and electron microscopic level

4) Hematological and biochemical analyses of blood samples

The rate of methemoglobin formation varies between species suggesting that exposure
to NaNO2 would have specific impact on the morphological characteristics and the
biochemical parameters in different species. To our knowledge, there is no comparative study
on the effect of sodium nitrite-induced hypoxia in mice and rats. The assessment of the
morphological and biochemical changes would be beneficial for prevention mechanisms and
therapeutic approaches for NaNO exposure in humans.

Acknowledgements: This work is supported by the National Science Fund of Bulgaria under
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In recent years heart failure has become one of the leading causes of mortality in many parts
of the world. The molecular mechanisms involved in this condition reveal promising
approaches, carrying the possibility to positively influence related cases.

Myocardial apoptosis plays crucial role in this serious condition. Apoptosis, the mechanism
by which organisms eliminate cells without inflammatory response, is being strictly regulated
on a molecular level. In a healthy system, a balance exists between apoptotic and anti-
apoptotic signals. Pathological predominance of one of them leads to tissue damage.

The adrenergic receptors, also known as adrenoceptors, play central role in myocardial
apoptosis. In response to agonist catecholamines, released by the sympathetic nervous system,
the B-adrenergic receptor (BAR) signals cascade serves mainly to regulate contractility and
heart rate. Nevertheless, chronic failure of the heart, which is also known as the "beta-
adrenergic organ”, results from increased sympathetic outflow. Although initially being
compensatory, in the long term, chronic BAR stimulation leads to worsening of the
pathophysiology. Therefore, chronic exposure to catecholamines is known to be toxic to
cardiac myocytes. Also, regulatory phenomena — severe changes in certain neurotransmitter
and hormone receptors, are observed in heart failure. Examples are redistribution of B2-AR,
selective activation of the B2-AR-Gi pathway and changes in the compartmentalization of
cAMP. The role of B3-AR and Bs-AR in heart pathology is to be evaluated further.

In the search of treatment of heart failure on the molecular level, an antiadrenergic therapy
should be explored in details. Taking into consideration the molecular nature of the process,
apoptosis in cardiac myocytes should be subject to gene therapy.
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EnextponepmeaOunn3anusata € YHHUBEPCAJIHO SBJICHHE — HaOlogaBa ce€ KakTo Npu
OMoJIOrMYHA MeMOpaHu (BCUYKU THUIIOBE KJIETKH), TaKa M MPU U3KYCTBEHU MEMOpaHH (TUIOCKH
OUCIIOIHI MEMOpPaHU U JIUTIO30MH).

Koraro BBPXY KIJICTKHU WK JIMIIO30MH CE€ IIPHUIIOXKHU CICKTPHUYHO II0JIC, BBPXY MeM6paHI/ITe Cce
Cbhb3J1aBa HAIIPCIKCHUC, KOCTO 01 MOIJIO Ja JO0BCAC N0 CICKTPHUYCH HpO6I/IB.

Knerkure morar na ObJar TpeTUpaHU C IOCTOSHHO EJIEKTPUYHO IOJE€ WIM IPOMEHIIMBO
CJIEKTPUYHO Moje. BceiencTteue Ha NPWIOKEHOTO BBHINHO EIEKTPUYHO I10JI€ BB3HUKBA
nojsipuzanus. I'eHepupa ce TpaHCMEMOpaHEeH MOTEHLUAN B 3aBUCUMOCT OT MHTEH3UTETa Ha
nojero. HacTemBaT CTPYKTypHH HM3MEHEHHUS B MEMpaHarta, TA 3aryOBa OapuepHHUTE cH
CBOICTBAa M CTaBa IIPOHULIAEMa 3a HEOPraHWYHU MOHU M MOJIEKYJIM C Pa3JIMYHU Pa3MEpH -
SBJICHHE HAPEUEHO €JIEKTPOIIOpALHsl UIH €IEKTPOIIepMeaOUIn3arIiysl.

B JAHCIITHO BpEMC IIPOMsHATA Ha MeM6paHHaTa IMPOHUTACMOCT YpE3 CICKTPUIHU UMITYJIICH €
IIUPOKO H3MIOJ3BAaH MCETOA IIpU CJIMBAHC Ha KIICTKH, BBBCKIAAHC Ha I'CHH, 6GJIT"I>III/I )51
JICKApPCTBa KAKTO B CAMHUYHHU KIICTKH, TdKa U B UHTAKTHHU TbhbKaHMU.

Morar ga ce moco4aT HIKOJIKO HaIpaBJICHUA IIPU U3IIOJI3BAHC HA CJIICKTPOIIopanugaTa:

“EnexTpoxuMuoTepanusi’ Ha TyMOpU, TE€HHA Tepanuss Ha MOHOICHETUYHH U JApPYTH
3a00NsBaHMs, W3SCHSABAHE HAa TeHHAaTa perynanus, QYHKOUS ¢ eKCHpecus dYpes
€JIEKTPOTr€HETUYEH IPEHOC U Ap.

FOS. PLATELET AGGREGATION INHIBITORY EFFECT OF
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Platelets have a major role in blood coagulation process and control of hemostasis.
Platelet aggregation is a part of the sequence of events, including important adhesion and
activation processes. Reagents such as adenosine diphosphate and collagen bind to specific
receptors in the platelet membrane, activating the platelet and initiate platelet aggregation.
Some of the snake venom enzymes as phospholipase A> (PLA2) induce or inhibit platelet
aggregation.

In this work for the first time, we describe the ability of PLA, toxin isolated from
Vipera ammodytes meridionalis to influence the platelet aggregation, induced by different
agonists (adenosine diphoshate (ADP), collagen and arachidonic acid).
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Turbidimetric method of Born (Born, G.V.R. Quantitative investigations into the
aggregation of blood platelets, J.Physiol, 1962) using a chronolog dual channel aggregometer
was used to measure the platelet aggregation. Human platelet rich plasma (PRP) was
preincubated with PLA: toxin (15, 25, 35, 45 pug/mL final concentration) before adding the
agonist ADP (10uM), collagen (2pg/mL) and arachidonic acid (0.5mM).

The tested PLA: inhibited the platelet aggregation in all cases of tested inductors.
When arachidonic acid and collagen were used as inductors, the PLA: toxin inhibited platelet
aggregation in a dose-depended manner. Almost 100% inhibition of platelet aggregation
occured at high concentrations of PLA; (45 pg/mL) in the presence of induction of
arachidonic acid and collagen. In contrast, when ADP as agonist was applied, PLA: inhibitory
effect was less pronounced. Different mechanism of platelet aggregation inhibition by PLA>
toxin could be discussed depending on the agonist applied.

Acknowledgement: The authors acknowledge to Bulgarian National Fund of Scientific
Research, Grant DO-02-83/2008.
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Gouty and psoriatic arthritis are diseases which are well known in the area of
Rheumatology. These conditions are characterized with the presence of crystals in the
synovial fluid. Accumulation of monosodium urates and calcium pyrophosphate dihydrate
crystals is not rarely observed. They are the cause for an inflammatory response. A polarised
light microscope is used for the identification of the crystals. Polarised light is generated
using a polarized lens over a visible light source . An additional help to crystal identification
is the use of dyes- staining with red alizarin, Sudan Black, Congo red and Gram staining.
Often the polarized light microscopy is the only way for confirming the diagnosis gouty and
psoriatic arthritis.
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Inflammation is the complex process induced by different endo- and exogenous
factors. Different anti-inflammatory drugs are used in medical practice. To avoid the negative
effects of acute inflammatory reactions the researches are focused on new substances that can
reduce inflammation without any sides effects (1). Most of the natural products have similar
potential. One of the essential oils, rich in biological active substances with different
properties is rosemary oil. It has analgesic, antimicrobial, antiseptic, anti-inflammatory and
antioxidant effects (2,3).

The aim of this study is to investigate the anti-inflammatory effect of rosemary oil,
comparing two experimental models — paw rat oedema and photometric detection of
cyclooxygenase inhibitory activity.

The mail laboratory Wistar rats were treated subplantar with histamine for oedema
induction. The oedema volume was observed in time (4). The control group of rats wasn’t
treated with anti-inflammatory drugs. The second group was intraperitoneal treated with
rosemary oil in concentration 70mg/kg, and the third group was treated with 10 mg/kg
Indomethacin. The paw rat oedema was studied on special plethismograph “PLZ Graph 0127,
which have software for detection of paw volume alteration in real time.

The cyclooxygenase inhibitory activity and potential to affect on paw oedema was
investigated for rosemary oil and Indomethacin. The process was studied in time and
measurements at 5; 7; 15; 20; 25; 30; 60 and 120 min were done. In the first phase of the
induced inflammation were detected significant differences between process of oedema
reduction after rosemary oil and Indomethacin administration. The inhibitory activity of the
essential oil was statistically higher. In the first and second measurement on the 5" and 7t"
minute from the beginning of reaction was registered 75% oedem reduction from rosemary oil
in comparing with 5% reduction after Indomethacin treatment. In the second phase of both of
inflammation process the differences wasn’t detected.

The results of prostaglandin synthase activity estimated by photometric detection
method demonstrated inhibitory ability of both of investigated products. They have 100%
inhibitory effect but inhibitory concentration of 50% (IC50) for rosemary oil was 4,7 mg/I,
and for Indomethacin — IC50 was 0,3 mg/l. After results analysis we have reason to define
the anti-inflammatory effect of rosemary oil comparing with effect of the standard
prostaglandin synthase inhibitor.

In our investigation the reaction of inflammation was observed using modification of
standard method. We construct the high-sensitive, reliable interface system, which have
ability for relative analyzing of an oedema reduction. With this system the process can be
investigated by means of different experimental and statistical methods in real time.

The observed differences in progress of both of inflammation processes were
completely in their initial phase. According to experimental protocol we suggest, that this
differences were as a result of rosemary oil's activity, which is similar to effect of the
antihistamine products. In the second phase of process of inflammation, the absence of
differences is a reason to conclude that anti-inflammatory effect of rosemary is due to the
similar action as an unspecific COX — inhibitors (5).

Rosemary oil completely inhibits activities of prostaglandin synthase in dose-
dependent manner. For effects, equivalent of the influence of Indomethacin it is necessary to
use 18 times higher concentration of rosemary oil but it is known that rosemary have not toxic
effect both in vitro and in vivo in concentrations lower than 1% (6).
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The differences in the initial phase of inflammation after rosemary oil influence in
comparison with effects of the standard prostaglandin synthase inhibitor suggest ability of the
natural product to affect H1- histamine receptors.
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The Metabolic Syndrome (MetS), obesity and all obesity related diseases are of
considerable importance for contemporary medicine. Their etiology is multi-factor; it is
attributed mainly to changes in dietary habits and reduced physical activity. When studying
the pathogenesis of MetS and obesity, it is appropriate to use diet-induced animal models. The
main diet-induced models in rats are: high-fat diet (HFD), high-carbohydrate diet (HCD),
combined high-fat and high-carbohydrate diet (HFCD), and dietary regimens simulating
dietary habits in people.

High-Fat Diet

With the use of HFD and a very high-fat diet (VHFD) development of obesity is
guaranteed. The effect of diet on the body mass depends on the total amount of fats ingested
(1). HFD enables monitoring of the connection between body mass, quantity of consumed fats
and the effect from the use of different types of fats. In addition, HFD is easy to introduce.
High variability of glucose tolerance, insulin sensitivity and triglyceride levels in the plasma
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were reported as disadvantages of HFD (2). Moreover, it takes more than 15 weeks to achieve
MetS by that method. J. Y. Kim et al. assumed that the application of HFD in rats led to a
state equivalent to MetS in humans. He upholds the hypothesis that increased content of
triglycerides in muscles is responsible for the insulin resistance of rodents fed with HFD as
well as in people with reduced insulin sensitivity (3).

High-Carbohydrate Diet

The use of refined carbohydrates is associated with the increase of body mass, rise of
the level of circulating triglycerides, and development of insulin resistance in humans and in
animals (4). It is considered that the increased fructose intake is one of the prime factors for
the development of the MetS and obesity.

One advantage of the mono- and di-saccharide models applied is the rapidly achieved insulin
resistance and hypertriglyceridemia. However, the development of obesity could be achieved
only after prolonged application of the diet. R. Kanarek and N. Orthen-Gambil published a
study on the various effects of sucrose, fructose and glucose in rats. The authors found that
the rats in the groups, which received sucrose and fructose solutions increased substantially
their body mass and had reduced glucose tolerance. The animals receiving granulated sugar
had the biggest growth per consumed Kkilocalories and had significantly increased
retroperitoneal fatty tissue (5). The application of high-fructose and high-sucrose diets allows
for studies on muscle and liver changes in the course of insulin resistance (6).

Combined High-Fat and High-Carbohydrate Diet

MetS inducing high-fat and high-carbohydrate models have various advantages. A lot
of studies use prolonged HFCD for investigating the changes in metabolism and the
development of cardio-vascular diseases. The results indicate significant lipid accumulation in
the myocardium, left ventricular hypertrophy and morphological liver damage (7). This
allows for research of morphological, biochemical and functional characteristics of cardio-
vascular disorders in addition to metabolic changes.

Diets Imitating Human Dietary Habits

These dietary manipulations offer great opportunities for studing the biochemical,
genetic and physiological mechanisms of obesity and its related diseases. In rats, the so-called
“Western diet” which is characterized by increased intake of saturated fatty acids, cholesterol,
sugar and NaCl, affects the glucose homeostasis, fat profile and adipocyte hormones (8). S.
Brante et al. found that the so-called cafeteria diets (containing crushed biscuits, waffles,
snacks, etc.) represent an effective model of a metabolic syndrome causing obesity,
deteriorated glucose tolerance, and inflammatory condition (9).

Rats are the most common laboratory animals used in experimental models for the
study of metabolism. They are convenient for investigating the adaptive changes in different
functional, morphological and biochemical indicators. When it is necessary to monitor
changes in metabolism, markers of inflammatory and thrombotic status, functional indicators,
morphologic and molecular alterations at different stages of obesity inducement and
metabolic syndrome, it is appropriate to use dietary experimental models in rats.
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Research of sepsis in humans is difficult because of complexity of pathological
processes, heterogeneity of the affected population, lack of firmly established diagnostic
markers, and restrictions of methodological and ethical nature (2). Due to such difficulties,
sepsis models with animals have been created which represent an accessible and valuable
means to clarify the mechanisms of disease, as well as outline the opportunities and specific
approaches of therapeutic impact. Unfortunately, none of them is capable of wholly
reproducing the very complex picture of human sepsis. Moreover, certain therapeutic means
which show promising results in experimental research turn out to be ineffective in clinical
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practice (11). Thus, the question of relevance of experimental to clinical sepsis appears. There
exist factors of indisputable evidence that determine certain irrelevances between them.

The method of inducing sepsis is one of the essential factors with impact on clinical
relevance, and thence the opportunity to relate the experimental data to sepsis in humans.
Models with application of endotoxin are technically easy and reproducible, however they do
not simulate the characteristic features of sepsis. The case rather refers to endotoxicosis (4).
Models with intravascular application of pathogens allow controlled introduction of one
species, or a combination of microorganisms. Disadvantages there include the rarely observed
in patients massive bacteremia and lack of septic focus (11). Models induced by cecal ligation
and puncture (CLP), insertion of stent in the wall of colon ascendens, and implantation of
infected clot in the peritoneal cavity are relatively realistic, however they demand significant
surgical intervention. Thus, under the influence of preceding non-septic impact, cytokine
production is stimulated what may modify the follow-up response to the infection (4).
Leaving behind certain limitations of CLP model, it is most relevant to clinical sepsis.

Choice of animals is undoubtedly one of the most important precondition to establish a
state which resembles to the greatest extent clinical sepsis. To this end, such animals should
be selected which are closest to human in biologic terms. Use of such animals, for example
primates, relates to ethical and financial limitations. Most commonly used experimental
animals include rodents mainly because of their easy breeding and low cost. Nevertheless
they have the biologic features of mammals, in rodents we observe certain physiologic
distinctions which explain irrelevances in manifestations of sepsis (4).

Another factor with significance for the relevance of experimental to clinical sepsis is
age. Adults predominantly suffer with a greater potential to develop complications and have
lethal end (8, 9). In sepsis models analogous data of impact of age have been found. In adult
animals reduced immune reactivity is found, as well as enhanced sensitivity to endotoxin and
higher lethality rate (10). Almost in every case, however, young animals aged less than 18
years in human equivalence are used in modeling of sepsis. The reason is the higher price cost
of adult animals.

Sex is also a factor which could be taken into account in sepsis models since
significance of hormonal differences has been experimentally proven. It has been found that
estrogens influence the functions of immune system and accordingly have protective effect.
Female animals in proestrus show higher resistance to infections and higher rate of
survivability (1). Likewise, female patients tend to fare better than male patients with sepsis.
As is known from clinical practice, nearly 50% of patients are women (8), however male
animals are most commonly used in experiments.

Current clinical guidelines emphasize the importance of aggressive and standardized
critical care support when treating patients with sepsis. It is based on the early application of
appropriate antibiotics and purposeful hemodynamic and respiratory resuscitation, analgesia
and metabolic control (3). In modeling of sepsis therapy is consistent with both the aim of
particular experiment and laboratory equipment. That makes some of the reasons for lack of
standardized treatment (4, 7). In animals, in most cases, certain elements of the therapy
applied in clinical practice are implemented one-time or not systematic which is an important
factor for distinctions in the elapse of sepsis therein. Proper therapeutic approach with animals
is also hampered by the inability to monitor continuously a number of parameters which
demand correction.

Comorbidity is a factor which substantially determines the irrelevance of models in
animals and clinical reality. Epidemiologic data show that diseases, such as diabetes,
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hypertonic disease, immune-deficient conditions, renal and hepatic disorders, as well as
malignant diseases, are common in patients with sepsis and have serious effect on the elapse
thereof (6, 8). On the contrary, mainly healthy animals are used in experimental research (5).
To establish more successful models of clinical sepsis it is appropriate to use laboratory
animals where some of the most common concomitant diseases have been induced.

It is obvious that the existing models do not simulate the complex picture of sepsis in

its entirety. Taking into account the determinants of the irrelevances between clinical and
experimental sepsis will enhance the applicability of models in the process of scientific
research.
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NO is a widely distributed endogenous regulatory molecule in the body synthesized
from L-arginine and L-citrulline by the enzyme NO synthase (NOS). NO is produced by the
human lung and is elevated in asthma patients.

There are two validated methods for assessment of eNO - chemiluminesence-based
frequently used in the near past and electrochemical, integrated in portable hand-held NO-
analysers, used recently. Studies comparing the performance of both analyzers have shown
excellent agreement between them.

The use of FeNO in clinical practice complements conventional pulmonary function
testing in the assessment of patients with non-specific respiratory symptoms. FeNO is a good
marker for eosinophilic airway inflammation and high FeNO levels (>50 ppb) may be used to
distinguish eosinophilic from non-eosinophilic lung pathologies. On the other hand there is an
important relationship between eosinophilic airway inflammation and steroid responsiveness.

The use of FeNO for diagnosis applies different principle in contrast to monitoring
airway inflammation. It is also important to identify patients who do/do not require treatment
with inhaled steroids. Cut-points rather than reference values for interpretation of FeNO levels
are preferred in the course of the clinical decision making.

In conclusion, measurement of fractional exhaled nitric oxide (FeNO) is a
noninvasive, simple, and safe method of measuring airway eosinophilic inflammation that
provides a complementary tool to other ways of assessing airways diseases.
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Background: There is a need for development of a safe and effective skin
replacement. Skin autograft is the ideal choice but it is not always possible or enough and
there are a number of early and late complications associated with it.

Objectives: To use compound living skin equivalents of neonatal cells for coverage of
experimental skin defect on adult S-D rats and evaluate the quality of the graft as a skin
substitute and alternative to autografting.

Materials and Method: Fifteen adult and 14 neonate S-D rats were used in this study.
Cell populations from neonatal S-D rat skin were amplified through cell culture techniques for
the production of compound living skin equivalent. It was used for coverage of experimental
skin defect on adult S-D rats. The clinical follow-up, wound healing, and microscopic
findings are presented. The restoration of surgically appropriate phenotype is investigated
using panels of cytokeratin monoclonal antibodies against regionally variable epithelial
differentiation markers.

Results: The results showed good wound healing with minimum contraction and no
graft rejection. The establishment and maintenance of the appropriate graft phenotype were
accessed.

Discussion: With the advance of tissue culture techniques it is now possible to grow
and amplify defined cell populations for construction of compound tissue equivalent
consisting both of epidermal and dermal layer. Neonatal cells as rapidly proliferating and less
immunogenic are extremely suitable for this purpose.
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Diabetes mellitus is one of the most common diseases with a progressive and chronic
tendency. The insulin deficiency concerns the whole organism and leads to a number of
complications particularly in cardiovascular, nervous and excretory systems. The reproductive
system is also affected. In man, impotence and premature ejaculation are observed, while in
women - reduced fertility.

As Angiotensin 11 (Ang I1) and Arginine - Vasopressin (AVP) are important regulators
of the smooth muscle tone, it is interesting how diabetes changes the myometrial response to
these peptides.

For this purpose we used female Wistar rats, in which diabetes was induced by a
single intraperitoneal injection of 60 mg/kg Streptozotocine. Only those animals, which had
more than 16 mmol/l blood glucose levels on the 72-hour of the injection, were considered to
be diabetic. Six weeks after the diabetes induction, smooth muscle preparations of the
myometrium were prepared and examined by the isolated tissues method. For a control
healthy female rats of the same age were used. The smooth muscle preparations we influenced
by Ang Il and AVP in dose of 1 pmol.

The resulting responses were compared by measuring the amplitude and the integral
force of the contraction. Peptide-mediated contractions of the healthy myometrial preparations
were with significantly higher amplitudes and several times larger integral force than the
diabetic ones.

In conclusion, the experiment shows that diabetes mellitus considerably affects the
uterine muscle by suppressing its response to humoral regulators.
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Background: In humans the prevalence of diabetes in premenopausal women is lower than in
man and postmenopausal women. In ovariectomized rats estrogen replacement lowered serum
glucose and AGE products. This suggests antidiabetic action of estrogens. In another study
17B-estradiol (E2) and the synthetic G protein-coupled receptor 30 (GPR30) ligand G-1 have
antiapoptotic actions in mouse pancreatic islets. This is confirmed also in vivo after single
dose of 150 mg/kg STZ in mice, in females normal islet architecture, b-cell numbers, and
pancreas insulin concentration remained normal, while males exhibited a loss of b-cells and
pancreas insulin concentration.

Aim: The purpose of our study is to investigate the streptozotocin action at low dose — 40
mg/kg and the development of diabetes type2 in both male and female rats. This low dose
STZ causes only particular destruction of pancreatic - cells and consequently diabetes type 2.
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Material and methods: Twenty healthy rats, ten male and ten female at the age of four
months, were divided in four groups of five animals each. Group one — male controls which
receive only 0.2 ml citrate buffer i.p.; group two — female controls which received 0.2 mi
citrate buffer i.p.; group three - male rats which received one single dose of 40 mg/kg STZ i.p,
freshly dissolved in citrate buffer; group four — female rats with one single dose of 40 mg/kg
STZ i.p., freshly dissolved in citrate buffer. The animals were kept under standard condition
of 12/12 dark-light cycle, they received normal chow and water ad libitum. After period of
acclimatization animals of group three and four were injected with 40 mg/kg STZ i.p. Blood
sugar was measured on day O with glucometer from tail vein; all animals were with normal
levels of blood glucose. The diabetes was evaluated on third day after STZ injection. On the
7" day blood sugar was measured with glucometer from tail vein, and blood samples were
collected under anaesthesia via cardiac puncture. We also measured FRAP and the level of
thiol groups to evaluate the status of antioxidant defence.

Results: Male rats treated with 40 mg/kg STZ i.p. develop hyperglycemia at 72 h (controls -
5.0£0.06 mmol/l vs. 14.16+£0.36 mmol/l ), while blood glucose in female rats, treated with
STZ, stays normal at 72 h (controls - 6.5+0.25 mmol/l vs. 6.32+0.38 mmol/l ).

Discussions and conclusions: Streptozotocin is glucosamin-nitrosurea agent, like other
alkylate agents in the nitrosurea class it causes DNA damage and is particularly toxic to the -
cells. Although initially female rats were with higher blood glucose than male at baseline,
after single i.p. injection of 40 mg/kg STZ only male rats develop diabetes and hyperglycemia
in short period of time. This confirms previous observations that female animals are more
protected from pancreatic damages.
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be3 cpMHEHUE, Ch3/1aBaHETO HA MOCTOSHHY KJIETHYHH JIMHUM OT OeTa KJIETKUTE Ha MMaHKpeaca
¢ MpUBJIEKaTeNIHa, HO, 33 ChXaJeHue, HejecHa 3aaada. Oco0eHO TPYIHO € MOJy4aBaHETO Ha
MHCYJIMH-CEKpETHpAIlX KICThYHHU JIMHUM, IPU KOUTO Jla € 3ala3eHa HopMajiHaTa perysianus
Ha MHCYJIMHOBATa CEKpPeLus U J1a He ca HAaCTBIIWIN FeHeTHYHN n3MeHeHus. [Ipe3 mocinenuure
3 geceTmiieTHs ca U3MOI3BAHU PA3IMYHH MOAXOH 32 MIPEOAONIABAHE HA T. HAP. PEIIIMKATUBHO
cTapeeHe, BKIIOUUTEIHO HHAYKIMS HAa TYMOPH B TIaHKpeaca 4pe3 Bb3ACHCTBHE ¢ OMOIOrHYHU
(Bupycu SV40, EBV, HPV) u ¢usuunu (irpueHue) ¢axTopu, o0e3cMbpTsBaHE Ha Oera-
KJICTKH B iN Vitro yciaosus u ap. M3sectau ca T.Hap. RIN (RINr, RINm, RINSMF) knerbunu
JWHWW, TOJXYYEeHH OT TYMOpPH Ha MaHKpeaca, NMPEIW3BHKAaHM C BUCOKA 10332 PEHTI'€HOBO
obirpuBane. ToBa ca WMHCYNIMH-CEKPETHpAIIM KJIETKH, KOMTO ChABPXKAT COMATOCTATUH U
IIIIOKaroH. MHTepec mpencTaBnsiBaT W KIETHYHUTE JIMHUHU, CH3AAJCHH OT TPAHCTCHHU
7a00paTOPHM JKUBOTHH (MHUIIKM M IUIBXOBE). B IMOBeyeTo OT JIIMHHMTE CEeKpenusra Ha
XOpPMOHA MHCYJIMH U CIOCOOHOCTTA Ha KIETKUTE Ja ,,0TTOBAPAT  MPH BB3JEHCTBUE C TIIIOK03a
ca BHCOKHM B HAYaJHUTE Maca)KH, HO HaMaJsBaT C TCYCHHWE HAa BPEMETO C HAlpeJBaHETO Ha
MacaXuTe.

baaronapuoct: Jlorosop [AJIBY 02 24, Hanumonanen d¢oun ,Hayuynu wuscnensanus’,
bearapus
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Summary: Local application of heat is a well-known concept in therapeutic medicine that has
been explored extensively for the treatment of cancer and other conditions. This study has
been designed to determine the photothermal properties of plasmonically heated gold
nanoparticles (GNPSs) in vivo, using experimental animal model — solid myeloid Graffi tumor
in hamsters. Combining cytochemical, biochemical and histopathological methods we found
that combination of GNPs (40 nm and 100 nm) and laser treatment with different
characteristics of the laser beam resulted in localized heating and causing local destruction of
the tumor tissue, prolonged survival rate and mean survival time of the tumor bearing
animals. This study demonstrates that GNPs are a novel class of photothermal agents which
cause cell injury and death through conversion of absorbed light to thermal energy.

Introduction: The revolution in cancer therapy has taken place by emerging use of laser light
to achieve controlled and confined thermal damage in the tumor tissue. Laser is an optical
source that emits photons in a coherent and narrow beam [1]. Noble metal nanoparticles have
become very useful as agents for photothermal therapy of their enhanced absorption cross
sections, which are four to five orders of magnitude larger than those offered by conventional
photoabsorbing dyes. This strong absorption ensures effective laser therapy at relatively lower
energies rendering the therapy method minimally invasive. Irradiation with short laser pulses
has been shown to lead to rapid heating of the particles and vaporization of thin layer of fluid
surrounding each particle, producing microscopic explosions and bubble formation [2-4, 5, 6,
7]. Clusters formed by the assembly of gold nanoparticles enhance the bubble formation,
causing more efficient cancer cell killing [5].

Aim: The aim of the present study is to elucidate the effects of local application of gold
nanoparticles in combination with laser beam irradiation on parameters of the tumor growth
and histopathological evaluation of the tumor tissue damage.

Materials and Methods: Golden Syrian hamsters, 2—4 months old, weighing approximately
100 g were purchased from a breeding base Oncology Center, Sofia. The animals were
divided into experimental groups and were kept under standard conditions in individual
plastic cages with free access to food and water. All studies were performed in accordance
with the Guide for Care and Use of Laboratory Animals, as proposed by the Committee on
Care Laboratory Animal Resources, Commission on Life Sciences and National Research
Council. An experimental Graffi myeloid tumor was created and maintained monthly in vivo
by subcutaneous transplantation of live tumor cells by method described by Toskova et al.,
2008[8]. Spontaneous regression in this experimental tumor model was not observed. The
tumors were irradiated using Nd—-YAG laser at A=532 nm, pulse duration T p= 15 ns and
repetition rate 1 Hz. Nanoparticles with diameters of 40 nm and 100 nm (BBInternational,
Cardiff, UK) were used as colloid solutions without surfactants, stabilizers or enhancers.
Samples of tumor tissue were selected for histopathological studies. They were obtained from
animals from each experimental group and were processed and stained with haematoxylin—
eosin according to the standard histological technique. All the data were expressed as
meantstandard deviation (SD). The statistical significance between the treatments was
evaluated by one-way ANOVA and with Bonforroni’s post hoc test using GraphPAD InStat,
Software, USA.

Results: In in vivo experiments locally combined treatment on hamsters with well-formed
subcutaneous tumors (1-1.5 cm in diameter) was applied. It was found that the therapy with
nanoparticles (40 nm or 100 nm) and laser irradiation with the density of the laser beam
80mJ/cm? effectively suppressed the growth of Graffi tumor in hamsters, increased the
average survival time of animals and reduced mortality rates of treated animals.
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Histopathological studies clearly showed areas of nano-thermolysis of the tumor tissue and
well defined zones of laser impact. The most significant disintegration of the tumor tissue was
observed when a combination of gold nanoparticles with size 100 nm and energy of the laser
beam 80mJ/cm? was applied.

The results obtained showed that application of plasmonically activated gold nanoparticles for
the treatment of Graffi tumor in hamsters in vivo have effective anti-tumor effect and have a
potential to be used for local treatment of small solid tumors.

Keywords: gold nanoparticles, photothermal therapy, Graffi tumor
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4I/IHCTI/ITYT 10 (1)I/I3I/IOJ'IOFI/I$[, HaL[I/IOHaJ'IHa AKaZACMU Ha HAYKUTC Ha BeJIapyc

Hanorexnonorunre npeacrasisaBaT ''ch3AaBaHe, XapaKTepU3NpaHe, MPOU3BOJICTBO U MPUIIOKEHHE Ha
Marepuay, CTPYKTYpH, YCTPOMCTBA M CHCTEMH, YMHUTO pasmepu ca B rpanumure 1 — 100 HM)".
Pa3mepute Ha HaHOMaTepHAIUTE Ca CXOJHH C TE3U Ha OMOJOrMYHHUTE MOJIEKYJIU U CUCTEMH, KOETO TH
IpaBU OTEHIINAIHO UHTEPECHHU 3a HY)KJIUTE Ha MEUIIMHATA.
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C TepMHHA ,,HAHOMEIWIIMHA» C€ O3HAYaBa W3IMOJ3BAHETO HA HAHOTEXHOJOTHHTE B I10J3a Ha
YOBEIIKOTO 3/paBe M OJarochCcrosiude. T ce OCHOBaBa Ha yHOTpeOaTa Ha HAHOYACTHIM B
JMarHOCTHKATa M JIOCTaBSIHETO Ha JICKAPCTBEHHU IPENapaTH B opranu3Ma. HaHOTEXHOIOIHUTE MPaBsAT
BBb3MOKHO MPOBEKIAHE HaA JIEYEHHE Ha MOJEKYJSIPHO HHBO M YJCCHABAT H3y4aBaHETO Ha
maroreHesara Ha 3abonsBanusra (Surendiran et al., 2009; Betty, 2010).

C'bSIIaBaHe Ha TEPpanneBTUYHHU NpenapaTyu ¢ moMoIuTa Ha HAHOTEXHOJOI'HUTE

HanouactunnTe MMaT IMOTEHIMATHO IPWIOKEHWE B TIOYTH BCHYKM KIOHOBE HA ChBPEMEHHATa
MEIWIMHA, BKJIIOYMTEIHO OHKOJOTHUS, KapAHOJIOTHs, UMYHOJOTHS, HEBPOJOTHUS, CHIOKPUHOJOTHS,
orammornorus, TPaBMAaTOJIOTHS, oproreaus, CTOMATOJIOTHSL. ..
IIpoyuBane, nposeneHo oT EBponeiickaTa koMucHs 3a Hayka U TexHosnoruu npes 2006 r., mokasa, ye:

- > 150 xommaHuu paboOTAT BBPXY CH3IaBaHETO HA TEPANEBTHUYHU IpenapaTd C IOMOIITa Ha
HAaHOTEXHOJIOTHH;

- 24 cp3majeHd Ha OCHOBAa HAa HAHOTEXHOJIOTMHU TEPANeBTHYHH MPOAYKTa ca Ouiau omoOpeHu 3a
KJIMHUYHA yIoTpeba, KaTo o0Ilarta CTOMHOCT Ha MPOJAXOUTe HAAXBBPIA 5.4 MuiInapAa IIATCKU
Jonapa;

- IlpunoxkeHMETO HA HAHOTECXHOJOTMHTE 3a KOHTPOJ Ha pakoBUTE 3aboisBaHus (T.Hap.
HAHOOHKOIIOTHS) B MOMEHTa € Hail-BakHaTa M OBP30 pa3BWBaIla ce 00JIaCT Ha HaHOMeAWIWHaTa. B
MOMEHTAa C IIOMOIITa Ha HAHOTEXHOJIOTHUTE ce pa3paboTrar okosio 150 aHTUTYMOpPHH TIperapara,;

- B 35 nbpkaBu ca perucTpupaHuTre TAaTeHTH B oOnacTra Ha HAHOTEXHOJIOTUHTE.
HanodapmanedTuunure maTeHTH ca CBhCPEJAOTOYEHH TPeMMHO B oO0NacTra Ha He3apa3HHTE
3a00JIsIBaHUS, KaTO BHUMAaHHUETO € HACOYEHO OCHOBHO KBbM HEOIUIa3MHTE, CIEIBAHH OT XEMaTHTa.
[onsiMa gacT OT MaTEHTUTE C TeparneBTHYHA HACOUYEHOCT Ca CBBP3aHU ChC Ch3/IaBaHE HAa CHCTEMH 32
nocrassiHe Ha siekapera (du Toit et al., 2007; Jain, 2010; Betty, 2010).

I[OCTaBﬂHe Ha JJeKapcTBa ¢ HAHOYACTHUIIH

Hanowactunm (HY) 3a mepBU TBT ca pa3pabOTeHH MPeau 35 TOAMHH KaTO HOCHUTEIM Ha BAaKCHHU M
CpelcTBa 3a XUMHOTepamus. Te ca CTaOWIHM, TBHPAW KOJIOWJIHU YACTHIHM, CHCTOAIIM C€ OT
OmopasrpaauM TMONMMEP WM JHIUACH Marepuai. JlekapcTBara Morar ga ce abcopOupar BBpPXY
MMOBBPXHOCTTA HA YACTHIINTE, /Ia C€ BKIIIOYAT B MOJIUMED/ITUIHI, 1a ObJIaT pa3TBOPEHU B MaTpUKCa Ha
yactuiute. CpoiictBata Ha HY Bapupar B 3aBUCHMOCT OT U3MOJ3BAHUTE IO BpPEME Ha
MPOU3BOJCTBOTO WM TOJIMMEPH, CTAOWIN3aTOPH M TOBBPXHOCTHOAKTHBHH BeIIecTBa. Pazmmanu
¢akTopu Morar Jla OKa)xaT BB3CHCTBUE BBHPXY OHOHAIMYHOCTTA Ha JIGKapCTBOTO B
KJIETKaTa/ThbKaHTa, KAaKTO W  BBbPXYy  CTa0WJIIHOCTTa Ha  Mpemapara B  Iula3Mara.
TpsbBa na ce nogueprae, ue HII umat peauiia mpequMcTBa KaTo CHCTEMHU 3a JIOCTABSHE Ha JIEKapCcTBa:

- [TomoOpsiBa ce pa3TBOPUMOCTTA Ha CJIa00 Pa3TBOPUMH BHB BOJIa BEIIECTBA;
- YapmkaBa ce BpeMETO Ha TOJTYKUBOT Ha JIEKAPCTBETHS Nperapar Ype3 HamallsiBaHe Ha
UMYHOTCHHOCTTA MY;
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- HamasnsBa yectoraTa Ha NPHIIOKCHUE;

- HacoueHoTo ocTaBsiHE 0 MPULICIHE THKaHH U OPraHy BOAU 10 OTCIA0BaHE HA CTPAaHUYHHUTE
edexTH;

- BB3MOXHO € €JTHOBPEMEHHOTO JIOCTABSHE HA J[BA MM [TOBEUE JIEKApPCTBEHH Mperapara 3a
NPOBEXIaHEe Ha KOMOMHUpPAHA TePaIusi C Lell IIOCTUTaHe Ha CHHEPTHUUYeH e(peKT U MPEeI0TBpaTIBaHEe
BB3HUKBAHETO Ha JICKAPCTBEHA YCTONYHBOCT;

- Morar 2 ObAaT U3MOI3BAHH U C IUATHOCTHYHH LEIIH.

Wznon3Banero Ha OwuopasrpaiuMu MaTepuald 3a M3TOTBSIHE  HA HAHOYACTHLM IO3BOJIABA
NPOABIDKUTEIHO OCBOOOKaBaHe HA JIGKAPCTBEHHS MpEnapar B MPULETHOTO MSCTO B MPOABIDKCHHE
Ha THU W JOpH ceaMulM. EnHO OT mpenumMcTBaTa Ha HAHOYACTHLUTE €, Y€ MOIaT J1a OCBILIECTBAT
MOCTHIIBAHETO B MO3bKa Ha JICKAPCTBA, KOUTO OOMKHOBEHO HE MPEMHHABAT MpPe3 KPHBHO-MO3bYHATA
Oapuepa. Hemo mosewe, HII morar ma 6paaT XMMUYECKH «IIpOrpaMUpaHM» O HAYWH, KOHTO na
noBuiaBa apuHUTETa MM KbM TYMODHUTE KIJIETKU (HAalpUMep, MOCPEICTBOM CBBP3BaHE C
MOHOKJIOHAJIHM AaHTHUTCJIa, KOWUTO pas3no3HaBaT CHCHI/I(l)I/I‘IHI/I peUCITOPU MO MOBBPXHOCTTA Ha
paxoBuTe KineTku). C 1en ocurypaBaHe Ha 1o-Bucoka edexruBHoct, Hopute HII ca mporpamupanu na
MIPOMEHSAT CTPYKTypaTa M CBOMCTBaTa CH IO BpeMe Ha Mpolleca Ha JOCTaBsIHE Ha JIEKapcTBOTO. Te3u
IPOMEHHU MOJXKE J1a C€ IOCTUIHAT Ype3 BKIIOYBAHETO HAa MOJIEKYJIHH CEH30pH, KOMTO Ca B CHCTOSIHUE
J1a OTrOBOPAT Ha (PU3NYHU WM OMOJOTWYHM CTHMYJIH, BKIIOUMTETHO IpoMeHHu B pH, okuciaurenHo-
penykuuonHus motenman, easumu (Ringe et al., 2004; Kingsley et al., 2006; Kairemo et al., 2008;
Surendiran et al., 2009; Betty, 2010).

Hpe[[I/I3BI/lKaTeJICTBa npea HauoMmeamuuHarTta

[Ipean HAHOYACTHIIMTE Jla HABJIA3aT MOBCEMECTHO B KIMHHWYHATA MPAKTHKA M 1a ObJAT BB3MPUETH
KaTO HAITBJIHO PEAJMCTHYCH METOJI 3a TOCTABKa HA JICKAPCTBEHH IMpPEMapaTu, Te TPsioBa a OTTOBOPST
Ha peauiia yCIOBHs: Jia ca CTa0WIHM B KPBBTA, Jla HE ca TOKCHYHH, [1a HE OJIaronpHsTCTBAT
o0pa3yBaHeTO Ha TPOMOH, /]a HE Ca HMYHOT€HHH, J1a HEe TPEIN3BUKBAT Bh3MAIUTEIHA PEAKIHs, 1a He
aKTHUBHPAT JICWCTBHETO HAa HEyTpoduiInTe, 1a ca GUOpasrpaguMu, 1a n3dArBaT PETHKYJIOCHIOTETHATA
cucrema (PEC), na ObaaT mNpWIOKHMH KbM Pa3IHIHU MOJEKYIH (MaJKM MOJICKYJH, MPOTCHHH,
HENTH/IH, HYKJICHHOBH KHCEIIMHU), MPOM3BOJICTBEHHUIT UM IpoIlec Jia € ¢ pasymHa 1ieHa (Ringe et al.,
2004; Kingsley et al., 2006; Kairemo et al., 2008).

PYTI/IHHOTO HaBJIM3aHE Ha HAHOOMOTEXHOJIOTHUTE B KIIMHUYHATA OHKOJIOIHUS NU3UCKBA IpeoaoIABaAaHETO
Ha peauna MNpeaAU3BHUKATCIICTBA. Taxka HalpuMep, BCC OIIC HC € H3ACHCH HAIIbJIHO BBIIPOCA 3a
MOTCHITMAIHATa TOKCHYHOCT Ha HaHodyacTuiuTe. Heobxoammo € mpoBeXaaHETO Ha 3aIbJIO0OYCHA U
MaIlabHu MPOy4YBaHHUsS, KOMTO Ja JajaT OTTOBOP Ha TO3M BBIpoc. Bce olle HEe € MOCTUrHAT
KOHCCHCYC 3a OLCHSBAaHC Ha OMOJOrHYHHS PUCK IIpYU HAHOMATCPUAIUTEC. 3any}_IHeHI/I$ITa B Tasu
o0yacT uABaT OT HEJOCTATHYHUTE NAHHHW, KOMIUIEKCHATa MPHUPOAa Ha Te3W MaTrepHhald, TPYIHOCTH
npu MU3MCPBAHCTO, JIUIICA HaA 06moaneTa CXCMa 34 OLICHKAa Ha OMMAaCHOCTTa OT MNPHUIIOKCHUCTO UM
(Jain, 2010; Wesselinova, 2011).

bnarogapHoct: [lorosop A0-02-168/2008 r., duHaHcupaH oT doHA ,HaydHu uscneasaHua” npm
MOMH
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The use of electrospun micro- and nanofibrous materials as antitumor drug carriers is a
promising approach for the targeting delivery of the antitumor drugs, because they have
numerous advantages, such as improved therapeutic effect, reduced toxicity and convenience.
It is well known that natural polysaccharide chitosan and its derivatives possess good
antitumor activity, as well as high antimicrobial and antimycotic properties. The combination
of the advantageous properties of the antitumor drug Gossypol (GOS) and the biological
properties of quaternized Chitosan (QCh) is a promising strategy for the preparation of hybrid
nanofibrous materials suitable for local tumor treatment.

Nanofibrous mats containing poly (l-lactide-co-d,I-lactide) (coPLA) or poly (I-lactide-
co-d,l-lactide)/polyethylene glycol (coPLA/PEG) and GOS, and then coated with a thin film
of QCh were successfully prepared. In vitro cell viability studies revealed that the QCh-coated
and uncoated nanofibrous mats containing GOS showed a higher antiproliferative activity
against HeLa tumor cells than that of free GOS. Furthermore, the cytotoxicity of nanofibrous
mats containing a combination of both GOS and QCh was significantly higher than that of the
mats contained only GOS or mats covered only with QCh. This fact can be explained by the
synergy action of QCh and GOS. The observed effect was mainly due to induction of
apoptosis in the tumor cells which is confirmed by fluorescence microscopic observations of
AO and EtBr double-stained cells. Therefore these nanofibrous materials have excellent
potential for the treatment of cervical tumor, which remains a critical public health problem.

Keywords: electospun nanofibers, quaternized chitosan, Gossypol, HelLa
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C mHampeaBaHeTO HA TEXHOJOTMMTE HAHOYACTHIIMTE HAMUPAT BCE MO-IIUPOKO
NPUJIOKEHNE B OMOJIOTHATA U MeANIIMHATA. M3M0I3BaHETO UM KaTo JIGKAPCTBEHH HOCUTEIH, C
HeNl JIOKAJU3UpaHe Ha JIEKAPCTBEHUTE BEINECTBA B pPa3IMYHM YacTH HAa OpraHu3Ma, e
WHOBaTHBEH MeToJ 3a Oopba c¢ paka. 3a ga ObAAT HOCUTENM Ha MPOTHUBOPAKOBU
MeIMKaMEHTH, HAHOYACTULIUTE TpsAOBa Ja OTrOBApST Ha HAKOM YCJIOBHUS, a IMEHHO Ja Obaar
6I/IOCT)BMGCTI/IMI/I, 6I/IOp33FpaJII/IMI/I 1 HCTOKCHYHHU 3a OpraHuisMa.

Eann oT Hal-IIMpOKO H3CIEeIBAaHUTE HAHOHOCHUTENH, C II€J1 HM3IMOJBAHETO UM B
MEIUIIMHATA 3a JICYCHHE Ha TyMOpPH, ca MOJMHOYTHIIIHAaHOAKPIIIATHUTE HaHodacTui. HoBu
M3CIIEJIBAHMS MIOKA3BaT, Y€ TSIXHOTO MPUJIOKEHUE KATO JIEKAPCTBEHU HOCHUTENHU € Bh3MOXKHO,
3amoTo nonuoyTuinuaHoakpmwiarbT (PBCA) e OuocsBMecTuM, OMopasrpaauM CHHTETHYCH
MOJIUMEP, YUUTO MOHOMEpP — OYTHIIIIMAHOAKPHIIATa, CE U3MO3Ba B XUPYPIrHUATa KaTO ThKAHHO
nenuino. Karo cuntetmuen momumep obaue, PBCA He ce saBsiBa ectecTBeH (akTop B
KJIEThYHATa cpefa.
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Hammre ekciepuMeHTH MMar 3a IeN Ja ObJe M3CIEABAH in Vitro MUTOTOKCUYHUS
edext Ha PBCA HaHOHOCHTENINUTE MPU Pa3IMYHKA KOHIEHTpanuu upe3 MTT-TecT BbpXy aBe
eMUTEIHU KIEThYHU JUHUU — LepBukaieH kapuuHom (Hela) m 31paB poroBuuen emuten
(SIRC). Karo xosnouseH cTabuinu3aTop 3a MOJuOYTUIIIIMAHOAKPUIATHUTE HAHOHOCUTEIN CME
n3nomBanu ampudwmien cp-nonmumep (Pluronic F-68), B koHLeHTpanuu NOJ KpUTUYHATA
TOUYKa Ha MHIleNI000pa3yBaHe. JIOMbIHUTETHO O¢ OTYETeH eeKTa Ha caMUsl JETEPIeHT BbpXY
CTEMEHTTA Ha KU3HEHOCT Ha U3CJICIBAHUTE KJIETHUHU JIMHHU. BUOXMMHUYHO cMe aHamu3upanu
npoMsiHaTa B mponudepanusita Ha KIeTkuTe, npu koHueHtpauuu Ha PBCA, npu xouto cme
OTYEJM [OBUIIEHA UUTOTOKCMYHOCT. ToBa € mocturHaro upe3 wuscienBaHe Ha ERK
CUTHAJTHATa KacKa/a - OCHOBEH IbT 3a peryjrpaHe Ha HUBOTO Ha eKcripecus Ha mukiauH (1.
HanpaBena e  kopemamus  MeXAy CWiata Ha  OUTOTOKCHUYHHMA — eQeKT  Ha
NOJMOYTUIIIIMAHOAKPHIIATHUTE HOCUTEIM W TEMIla Ha HapacTBaHE Ha KYyITypuTe, dYpes3
MOCTPOsIBAHE HA PACTEKHUTE UM KPUBH U TAXHOTO ChIlOcTsiBaHe ¢ JaHHUTE oT MTT TecThT 1
OMOXMMHUYHHUTE PE3yNTaTH.

Baaromapuoctu: Ta3u HaydHa pa3pabotka ¢ purancupana ot mpoekt MY 03/111
kbM Pong Hayunu uscnensanus.
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PROLIFERATION ACTIVITIES OF SOME GASTROPODAN
HEMOCYANINS

P. Genova-Kalou?, Y. Raynova?, K. Idakieva?

!National Centre of Infectious and Parasitic Diseases, Department of Virology, National
Laboratory of Influenza and Laboratory of Cell cultures,444 “Gen. Stoletov” Blvd., 1233
Sofia, Bulgaria
2Bulgarian Academy of Sciences, Institute of Organic Chemistry with Centre of
Phytochemistry, Acad. G. Bontchev Str., Bl. 9, 1113 Sofia, Bulgaria

E-mail: petia.d.genova@abv.bg

The hemocyanins (Hcs) are extracellular type-3 copper proteins whose function is the
transport of oxygen in a number of mollusk and arthropod species. Hcs have a number of
applications in immunology, immunochemistry and biotechnology, since they are potent
immunogens for inducing the synthesis of a variety of antibodies and also for T-specific
lymphocytes. Thus, it has been reported that keyhole limpet hemocyanin (KLH), isolated
from marine gastropod Megathura crenulata, has significant anti-proliferative effect in vitro
against esophageal squamous cell carcinoma, breast, pancreas, and prostate cancers [1]. KLH
has been used as a form of therapy for years for patients in both the United States and Europe
with diagnoses superficial bladder cancer, who have failed or are intolerant to the current
therapy [2]. Recently, it has been shown that the Hc, isolated from marine gastropod Rapana
thomasiana (RtH), has strong adjuvant immunostimulatory effect as well as it is possible to
use it as a protein carrier and vaccine adjuvant [3]. Based on these studies, we hypothesized
that RtH and Helix aspersa maxima Hc (HaH) may also have considerable possibilities for the
treatment against other epithelial-derived carcinomas. Native RtH was isolated from freshly
obtained hemolymph of marine snails Rapana thomasiana by ultracentrifugation at 180 000 g
for 4 hours at 4°C and stored in the presence of 20 % sucrose at -20°C until used. RtH was
further purified by gel filtration chromatography on a Sepharose 4B column, equilibrated and
eluted with 50 mM PBS, pH 7.2. The purity of the isolated Hc was controlled by SDS- and
native PAGE as described previously [4]. Protein concentration was determined
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spectrophotometrically using the absorption coefficient A27s%*” = 1.36 mg* ml cm™. The HaH
was obtained in similar way by preparative ultracentrifugation at 180 000 g for 4 hours at 4°C

of the hemolymph collected from snails Helix aspersa maxima. By this treatment, the total Hc
is sedimented while the a-macroglobulin, which is also present in the hemolymph at low
concentration, mainly remains in the supernatant [5]. HaH was purified additionally by gel
filtration chromatography on a Sepharose 4B column. Absorption coefficient Az7s%1% = 1.413
mg* ml cm™ was used for determination of the protein concentration. Purified sterile RtH and
HaH were used for further study of their anti-tumour activity. Multiple human cancer cell
lines were tested, including rhabdomyosarcoma (RD 64), larynx adenocarcinoma (Hep-2),
ovarian carcinoma (CaOV) and estrogen-dependent breast cancer cell line (MCF-7).
Following RtH and HaH treatment cell viability was evaluated at 24h and 48h by MTT assay
at an absorbance of 540 nm. Dose-response curves were performed beginning with
concentrations of 15 225 pg/ml of RtH and 24 09 Opg/ml of HaH respectively and ending at a
concentration of 0,01 pg/ml. Each experiment was done in triplicate. CDso values were
determined from the compound concentrations that induced a 50% reduction in light
absorbance. The growth of the all tested cell lines were inhibited in a dose-dependent manner
and time-dependent. Significant cancer cell growth was observed in CaOV cell line tested at
both time treatment intervals. All the HaH concentrations tested in all cell lines exhibited
significant anti-proliferative effects compared to controls, with the exception of 1 pg/ml, 0,1
ug/ml and 0,01 pg/ml. The ovarian cancer cells had a mean growth inhibition of 43% of HaH
at 48h and 72h, whereas treated CaOV cells with RtH had 56% at the almost same
concentrations. There was no increase in growth inhibition after 24h incubation with both
tested hemocyanins on rhabdomyosarcoma cells.

In summary, we have study for the first time anti-proliferative effect in ovarian, breast and
larynx cancer cells in response to treatment with two gastropodan hemocyanins — one from
marine organism and other from land representative. Promising results from the use of RtH
and HaH in inhibiting growth of ovarian cancer cells prompt us to continue our investigation
in further in vivo anti-cancer experiments.
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Cancer is one of the leading causes of death worldwide. Despite many years of
research and advances in cancer therapy there is still no change in the overall mortality
statistics [1, 2]. A potential new trend is using chemopreventive agents with natural origin.
Plants used in traditional and folk medicine with already prooved pharmacological value are
of great interest for this alternative treatment as they have fewer side effects and lower
toxicity levels [3].

Several clinical drugs based on plant-derived agents have been designed. Between
them paclitaxel which is isolated from the bark of Pacific Yew Tree [2] is one of the most
successful chemopreventive agents with antitumor activity against lung, ovarium, breast, head
and neck cancers. Other natural occurring substances like epigallocattechin gallate (green tea)
, (6) — gingerol (ginger), myricetin (red wine, grape, vegetables and fruit) have also expressed
activity against different cancer types [2].

A commonly used preclinical approach for studying the anticancer activity of different
plant-derived extracts is conducting screening tests using different cell cultures [4].

Investigations of the anticancer effects of the Phyllanthus species on human lung
(A549) and breast (MCF-7) cancer cell lines revealed ICsp values ranging from 50-180 mg/ml
and 65-470 mg/ml for methanolic and aqueous extracts respectively. In comparison, the same
extracts have lower toxicity on normal cells (human bronchus epithelium line NL20 and
breast epithelium 184B5) with the cell viability percentage remaining above 50% when
treated up to 1000 mg/ml for both extracts [3]. P. emblica has demonstrated growth inhibitory
activity on A549 and HepGz2 (liver carcinoma) [5], while the toxicity of P. polyphyllus on
MCF-7, HT-29 (colon adenocarcinoma), and HepG2 was reported [6]. In another study,
Phyllanthus was demonstrated to inhibit the growth of PC-3 (prostate adenocarcinoma) and
MeWo (melanoma) via cell cycle arrest and apoptosis induction [7]. The antimetastatic
activity of Phyllantus is probably due to the presence of flavonoids, phenolic acids or
ellagitannins [3].

The anticancer effects of abnormal Savda Munzig (composed of 10 kinds of Chinese
herbs) and its potential mechanism of action have been studied on HepG2 cells, Hela cells,
Caco-2, T- lymphoma and breast cancer cells. The growth inhibitory effect of extract on
Caco-2 is concentration and time dependent with the 1Cso at 48h and 72 h of 5.99mg/mL and
3.02 mg/mL, respectively [1]. Induction of cell death is possibly mediated through an
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apoptotic pathway. The acting ingredients in the extract that exerted the anticancer effect may
include polyphenols such as flavonoids, which are abundant in this extract [8].

Wide spectrum investigation of the anticancer activity of several Cameroonian plants
on 12 cancer cell lines showed great inhibitory effects of two compounds - xanthone V1 and
2-acetylfuro-1,4- naphthoquinone. These compounds exert their greatest inhibitory effects on
breast MCF-7, cervix HeLa and Ca Ski, leukemia PF-382 and melanoma colo-38 cell lines

[9].

Some Bulgarian species used in the traditional and folk medicine could also possess
anticancer effects. Among them is Lamium album L. (white dead nettle), a medicinal plant
from the Lamiaceae family. It possesses a variety of activities like: anti-inflammatory,
astringent, antiseptic, antibiotic, antispasmodic, antioxidant and anti-proliferative, which is
related to the variety of biologically active substances which could be found in that plant:
flavonoids, iridoids, phenolic acids, polysaccharides, triterpenes, saponins, phytoecdysteroids,
amines, essential oils, tannins and mucilage [4].

We studied the effects of methanol and chloroform leaf extracts from in vivo and in
vitro propagated Lamium album L. on normal and cancer cell lines. We used as model
systems A549 (lung cancer), HeLa and MDCK Il (normal kidney) cell lines. In our
investigation, cells were treated with different concentrations and combinations of extracts
and cell viability was evaluated after 24h and 48h by MTT-assay. All extracts showed
inhibitory effect in time and concentration dependent manner.

Thus, we consider that methanol and chloroform leaf extracts from Lamium album L.
possess potential cytotoxic effect that needs further evaluation in respect to its anticancer
activity.
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of Education, grant Ne DTK-02-29/2009.
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YopemKkH NAMAJIOMHHA BHUPYCH H IPUYHUHABAHU OT THX HEOIJIAa3 UM

[To cBosiTa yectoTa pakbT Ha HIMIIKaTa HA MaTKaTta € Ha BTOPO MSCTO IPH KEHUTE,
BEJIHara cieJ] paka Ha I'bpjiaTa U € oTroBopeH 3a 10% OT OHKOJOTHYHUTE 3200 sIBaHUS MIPU
Tx. Beska roguna ce peructpupar no 471 000 HoBu ciyuas, a 215 000 3aBppmiBatT cbe
cmbpT. IIpes 1996 r. C30 n EBponeiickara opranu3anus 3a IpOy4BaHUsl BbPXY FCHUTAIHUTE
WH(EKIMM W HEeOoIUIa3uuTe Npu3Haxa dvoBemkus mammwiomeH Bupyc (HPV) kato Bakna
NpUYHMHA 32 paka Ha MaToyHara mmuiika (Shikova, Alexandrova, 2005).

YoBemkure TMamIOMHA BHPYCH TPHYUHSIBAT HAW-YECTO CpEIIaHUTE TI0JOBO
npeJaBaHy WH(QEKIUN B CBETa U Ca OTTOBOPHU 32 MOYTH BCUYKH CIIy4yad Ha pak Ha IIMHKa Ha
markara (Juckett, 2010). Unentudunupanero wa HPV karo OCHOBHH y4aCTHHIIM B
€THOJIOTHATA U MaToreHe3aTa Ha paka Ha IIMIKaTa Ha MaTkara € 0e3CIOpHO MOCTHXKEHHE C
OTPOMHO 3HAUYCHHE 3a HayKaTa W IpaKTHKaTa. 3a 3aciy’)KEHOTO MY OIEHSBaHE TOBOPH U
dakreT, ye mpe3 2008 r. Xapang myp Xaysen (Harald zur Hausen) Geme ymocroeH c
HobGenoBa Harpana B o61acTTa Ha GU3HOIOTHUATA UM MEIUITMHATA UMEHHO 32 OTKPUBAHETO U
nzonmupanero Ha /IHK Ha uoBemkus nanmiomeH Bupyc (HPV) tunm 16 m 18 or pak Ha
marouHata muiika (Stanley, 2010).
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Jlo momenTa ca uneHtupunupanu okono 30 tuna HPV Bupycu, kouto nnpexrupar
MaToyHata IIHMiKa. Bb3 OCHOBa Ha y4acTHETO UM B ETHOJIOTHATAa M MAaTOreHe3ara Ha
[EPBUKATHHS KApIUHOM Te ce et Ha ase rpynu (Shikova, Alexandrova, 2005):

- Onkorennu (Bucokopuckosu) — HPV tumnose 16, 18, 31, 33, 34, 35, 39, 45, 51, 52,
56, 58, 59, 66, 68 u 70;

- Heonkorennu (Huckopuckosu) — HPV tumnose 6, 11, 42, 43, 44.

OHKOTeHHUAT TNOTEHIMal Ha YOBELIKUTE MalWJIOMHM BHPYCH CE CBBP3Ba C
npoayktute Ha reuute E6 u E7, KOoUTO MHAKTUBUpPAT JECUCTBUETO HAa TYMOP-CYIIPECOPHUTE
reHu p53 u koaupamus pernHodsactoMuus nporeud pRB. B nonsinenue, E6 nonpunacs u
3a aKTUBHPAHETO Ha eH3uMa TenomMepasa. (Yugawa, Kiyono, 2009)

3apazsBanero ¢ HPV npu xenurte craBa omie npu mbpBUTE CEKCYalHM KOHTAKTH. B
80% ot ciywyaute obaue, nHpekuuute ca npexoanu. Jlo pazsutue Ha CIN (uepBukanna
WHTpaCcIUTEIHA HEOIJIa3usi) HE Ce CTUra, a BUPYCHT ce ,,u3uncTBa” 3a 6-8 Mecena. B manka
yacT (okono 20%) OT mbpBOHAYAIHO 3apa3eHUTE XKEHH 00aye, BUPYCHT HE CE€ EIMMHHHPA.
Wupekuusra craBa NepcUCTEHTHA, KOETO BoU A0 pa3Butue u nporpecus Ha CIN ot cranuii [
(mait-nexkus1) no craguii Il (Hali-HanmpegHanMsl NMPEKAHIICPO3CH CTaIMil), KOETO B HSIKOH
CIIy4ad ce clieqiBa OT mHBa3uBeH kapuuHoM (Shikova, Alexandrova, 2005, Juckett, Hartman-

Adams, 2010).

HPV 16 ce orkpusa B 50 — 70% oT ciayyaute Ha pak Ha MaTOYHaTa LIUIKA, JIOKATO
HPV 18 ce nokasBa B 7 — 20% ot >xeHuTte ¢ Ta3u auardo3a. HPV e cBbp3an He camo ¢ paka Ha
HIMKaTa Ha MaTKaTa, HO Ipeapas3mnoiiara ¥ KbM pa3BUTHE HA IPYrH HEOIJIa3UU — Ha BYJIBATA,
BarMHara, eHuca, aHyca, B 00J1acTTa Ha riaBara u musata (Stanley, 2010).

JIunusara HeLa

JIunusta Hela e mosmydyeHa OT KapuUMHOM Ha IIMMKara Ha maTkara. ToBa € IrbpBara
Ch3/1aJIcHa IIOCTOsIHHA KJeThb4yHa JMHMA. HapeueHa e Ha umero Ha Xenpuera Jlakc —
nalMeHTkaTa, OT KosATo € B3eT (Ha 8 deBpyapu 1951 r.) u3XogHuaT MaTepuan 3a
nojiyyaBaHeto . Benpeku nmposeneHoro jeuenue, X. Jlakc ymupa Ha 4 okromBpu 1951 r.
Jlunusata HeLa oGaue Beue moBeue oT 60 roavHU € Cpell OCHOBHUTE EKCIEPUMEHTATHU
MOJIeNI B XWJISAM Jlabopatopu 1o nenus ceat (Scherer, 1953, Rahbari, 2009).

Knerkure ot nuaus Hela cbpabppxar xonus HPV 18 — ennH oT BUCOKO OHKOTE€HHUTE
[IIaMOBE YOBEUIKM NANWIOMEH BHPYC, MH(EKIMITa ¢ KOTOTO € CBbp3aHa C BUCOK PUCK OT
pa3BUTHE Ha paKk Ha HIMHKaTa MaTKaTa u Apyru Heomiazuu (Mougin et al., 2009; Ruschoff et
al., 2011). Hecnywaitno HPV18 e enmna oT MwulIeHWTe Ha Ch3IaJeHUTE HEOTIaBHA

npoWIAKTHYHN M TEpareBTHYHU BAaKCHHU CpeIlly paka Ha marouyHara muiika (Albers et al.,
2010; Lu et al., 2011).

Knerkure i ca mocra ycTOMYMBHU M C BHCOKa MpoJu(epaTHBHA CIIOCOOHOCT, OpaIu
KOETO, MpHU Hecla3BaHE Ha MpaBujiaTa 3a paboTa, YECTO CE€ OTKPUBAT KAaTO 3aMbPCHUTENH B
npyru kiaerbunu auaun (Capes-Davis, 2010, Wats, 2010). Knetkure umat no 82 xpomoszomu,
KaTo Xpomo3zoMa 12 e mpencraBeHa ¢ 4 komus, a xpomo3oMu 6,7 u & — B 1o 3 Komus
(Macville, 1999)

M3nurBane Ha HUTOTOKCHYHATA Hu aHTI/alOJII/l(l)epaTI/IBHaTa AKTHUBHOCT Ha
HOBOCUHTE3MPAHU METAJTHU CHCIUHCHUSA BbPXY KJIE€TKH OT JIHHUSA Hela

[Ipu npoBenenute ot Hac excnepuMeHTH JuHuUs Hela e u3mon3BaHa yCHENIHO 3a
MMpoy4YBaHUs BBPXY MNOTCHHHAJIHATA AHTUTYMOPHA AKTUBHOCT Ha OCCM HOBOCHUHTC3HPAHU
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KOMILJIEKCA Ha IMHK, CpeOpO | 37aTO C JIMraHId - MPOM3BOAHHU Ha 2,6-mudopmun kpeson (diald)
(o3HaueHun karo Zn-ampy, Zn-aepy, Zn-dmen). M3ciaenBanusita 6sixa mpoeaean upes MTT
TECT, METO/JI 33 BKJIIOYBAHE HA HEYTPATHO YEPBEHO, OIBETSIBAHE C KPUCTAIBUOJICT, KOJIOHUHU-
dbopmupal MeTo, eaekTpodope3a Ha SAMHUYHH KIETKH B arapo3eH I'esl Ipu HeyTpaiaHo pH,
KOMOMHHPAHO OIBETSBAHE C AKPUIUH OPAHX/TPOMHUANEB WOAWA, KAKTO U KOMOWHUPAHO
onBeTaBade o Ilanenxaim.

[Tonyyenure pe3yiTartu mokazaxa, ue MPUIOKEHU B OMPEACIICHU KOHIICHTPALIMOHHU
rpanuim (1-100 pg/ml) 3a 24-72 vaca, u3ciieBaHUTE BEMICCTBA HAMAJISABAT MPEKUBIEMOCTTA
U nponudepaTUBHATA AKTHBHOCT HA W3MOJI3BAHUTE KAaTO EKCICPUMEHTAIHH MOJCTH
TYMOPHH KJIETKH OT JinHus Hela, mpeau3BukBaiiku B TSIX XapaKTepHU LIMTONATOIOTHYHU
u3MeHeHus. EQexkThT Ha BelecTBaTa HapacTBa C yBEJIMYaBAaHE HA KOHIIGHTpAIMATA U
BpeMeTO Ha Bb3jAciicTBHe. KaTo Hail-eeKTMBHM H3MBbKHAXa ChEAMHEHHUATA Ha Zn/Au.
OcuHoBuusit  juraga  Diald mposiBsiBa  MO-CHJIHO — M3SIBEHM  IIUTOTOKCHYHUA |
aHTUNponu(epaTUBHU CBOICTBA B CPaBHEHHE ChC CHOTBETHUTE JHMTaHAW Ha OTICIHUTE
HOArpyNu cheuHeHus (Zn-ampy, Zn-aepy, Zn-dmen).
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