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ORGANIZING COMMITTEE OF THE SYMPOSIUM 

CHAIR:             Prof. Maya Gulubova 

 

MEMBERS:             Prof. Anna Tolekova 

             Assoc. Prof. Dimitrinka Atanasova 

             Assoc. Prof. Dancho Danalev 
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         Prof. Spaska Stanilova 

         Assoc. Prof. Tamara Pajpanova 

         Assoc. Prof. Ivanka Stankova 
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Friday, June 08, 2018                              Armira Hotel Conference Hall 
 

 

Registration 11:00 – 16:00 

Opening Ceremony 16:00 
 

Chairperson 

Prof. Dr. Reni Kalfin 

Member of the Bulgarian Peptide Society 

Director of the Institute of Neurobiology, BAS 
 

Welcome Address 

 

Prof. Dr. Emilia Naydenova 

Chairperson of the Bulgarian Peptide Society 
 

Prof. Dr. Veselina Gadjeva 

Vice Rector of Research and International Relations of Trakia 

University, Stara Zagora 
 

Prof. Dr. Maya Gulubova 

Dean of the Faculty of Medicine, Trakia University, 

Stara Zagora 
 

Plenary Lectures 

16:30 – 17:15   L1. Prof. Dr. I. Gozes (Israel): Peptides protecting the 

brain: From VIP/PACAP to ADNP and CP201 

17:15 – 18:00   L2. Prof. Dr. J. Martinez (France): Constrained non-

peptide building blocks for the synthesis of protein 

structure mimics 

18:00 – 18:45   L3. Prof. Dr. V. Todorov (Germany): Moderate ACE 

inhibition with the dipeptide IW or captopril during 

pregnancy pre-programs ace-activity in progeny 

19:00 – 21:00   Welcome Reception and Get-Together  
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Saturday, June 09, 2018        Armira Hotel Conference Hall 
 

 

Chairpersons:   Prof. Dr. V. Gadjeva 

   Assoc. Prof. Dr. T. Pajpanova 

08:30 – 09:15   L4. Dr. Ch. del Genio (United Kingdom): Molecular 

recognition in deep binding sites 

09:15 – 10:00   L5. Dr. V. Uzunova (United Kingdom): Biophysical 

interactions between Clathrin and adaptor proteins 

investigated via surface plasmon resonance 

10:00 – 10:40   L6. L. Tancheva, T. Pajpanova, A. Popatanasov, M. 

Lazarova, R. Kalfin (Bulgaria): New approach in 

experimental treatment of neurodegenerative diseases 

with Neurotensin analogues 

10:40 – 11:00   L7. T. Dzimbova, D. Veselinova, E. Naydenova 

(Bulgaria): Computer modelling of all types of 

somatostatin receptors 

11:00 – 11:20   COFFEE BREAK 

 
 

Chairpersons:   Prof. Dr. E. Naydenova 

   Assoc. Prof. Dr. J. Ananiev 

11:20 – 12:00   L8. Prof. Dr. J. Martinez (France):  Angiotensin 

Converting enzyme is the Target of the Nonapeptide 

Acein that Induces Peptidase-Independent Dopamine 

Release 

12:00 – 12:20   L9. S. Stanilova, B. Grigorov, M. Platikanova, Z. 

Dobreva (Bulgaria): Effect of the small selective 

inhibitor of JNK on the inducible MRNA expression of 

the IL-6 and IL-18 cytokines 
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Saturday, June 09, 2018        Armira Hotel Conference Hall 
 

12:20 – 12:40   L10. J. Gerenova, I. Manolova, S. Stanilova 

(Bulgaria): Serum levels of Interleukin - 23 and 

Interleukin - 17 in Hashimoto’s thyroiditis 

12:40 – 13:00   L11. G. Prakova, P. Gidikova, G. Sandeva, K. 

Haracherova, T. Tacheva, T. Vlaykova (Bulgaria): 

Effects of occupational inorganic dust exposure on plasma 

Glutathione 

13:00 – 14:00   LUNCH 

 

Chairpersons:   Prof. Dr. S. Stanilova 

   Assoc. Prof. Dr. D. Danalev 

14:00 – 14:45   L13. Prof. Dr. S. A. Vardar (Turkey): Natriuretic 

peptides and exercise 

14:45 – 15:30   L14. L. Öztürk (Turkey): Sleep-related peptides 

15:30 – 16:15   L21. A. Tzakos (Greese): Tailoring prodrugs: from drug 

delivery to smart molecular devises 

16:15 – 16:30   COFFEE BREAK 

 

Chairpersons:   Prof. DSc. I. Stoineva 

   Prof. Dr. T. Vlaykova 

16:30 – 16:50   L15. M. Gulubova, K. Ivanova, I. Vulkova, K. 

Dinkova, M.M. Ignatova, S. Radev, A. Tolekova 

(Bulgaria): Induction of pancreatic islet cells in the 

peribiliary glands of rat common hepatic duct 

16:50 – 17:10   L16. K. Ivanova, M. Gulubova, M. Hadzhi, S Hamza, 

D. Chonov, J. Ananiev, A. Tolekova (Bulgaria): 

Ghrelin-positive endocrine cells and mast cells in rat 

stomach in high-fructose diet and streptozotocin 

application 
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Saturday, June 09, 2018         Armira Hotel Conference Hall 
 

17:10 – 17:30   L17. P. Hadzhibozheva, Ts. Georgiev, N. Genov, L. 

Pashova, J. Tsokeva, Kr. Nancheva, R. Sandeva, G. 

Ilieva, A. Tolekova, M. Ganeva (Bulgaria): Metabolic 

disturbances in fructose fed rats and their impact on 

angiotensin II stimulated contractility of the smooth 

muscle 

17:30 – 17:50   L12. R.V. Sandeva, V. Tsoneva, G. N. Sandeva, A. A. 

Dimitrova (Bulgaria): Plasma NPY and metabolic status 

of rats after sweetener consumption and antioxidant 

treatment 

17:50 – 18:10   L18. R. Todorova, R. Radev, A. Todorov (Bulgaria): 

Physiological blood parameters and prognostic markers 

changed after treatment of humans with Haberlea 

rhodopensis 

18:10 – 18:30   L19. A. Atanasov, S. Radev, R. Todorova (Bulgaria): 

Some bulgarian plants – potential inhibitors of platelet 

aggregation 

18:30 – 18:50   L20. S. Radev, M. Gulubova, A. Atanasov (Bulgaria): 

Skin permeability coefficient calculation in the case of 

sodium diclofenac administration by pulsed current 

iontophoresis 

19:30   GALA DINNER 
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Sunday, June 10, 2018                      Armira Hotel Conference Hall 
 

 

Chairpersons:  Prof. Dr. R. Girchev 

   Assoc. Prof. Dr. I. Stankova 

      

09:30 – 11:00   POSTER SESSION 

 

AMINO ACID AND PEPTIDE MIMETICS SYNTHESIS 
 

P 1 L. Vezenkov, N. Vassilev, D. Tsekova, I. Kostadinova, A. 

Bakalova, N. Danchev: Synthesis of new galanthamine derivatives 

comprising peptide fragments and nicotinic or isonicotinic acid 

design for prevention and treatment of Alzheimer’s disease 

P 2 N. Angelova, E. Naydenova, L. Vezenkov: Galantamine 

derivatives containing selective nop-receptor agonist with expected 

effect on neurodegenerative diseases 

P 3 M. Chochkova, B. Stoykova, L. Nikolaeva-Glomb, S. Philipov, 

T. Milkova: Synthesis of 3–aminomethylglaucine derivatives and 

in vitro evaluation of anti-tyrosinase, antiviral and radical 

scavenging activities 

P 4 M. Chochkova, B. Stoykova, N. Lazarov, L. Tancheva, Y. 

Mitrev, M. Lazarova, R. Kalfin, M. Štícha: Synthesis and 

pharmacological activity of novel n-hydroxycinnamoyl amides with 

potential neuroprotective effects 

P5  P. Petrova, M. Chochkova, I. Karadjova, I. Dakova, M. 

Karadjov: Application of schiff bases functionalized silica for 

separation and concentration of pt from environmental samples 

P6 V. Mihaylova, A. Vasileva, I. Iliev, N. Mateeva, D. Tasheva, I. 

Ivanov: Synthesis and investigation of anti-cancer activity of 3,5-

diaryl prolinenitriles 

P7 S. Georgieva, P. Todorov, P. Peneva, E. Dzhambazova: 

Investigation of electrochemical behavior of new hemorphin-5 

analogues 
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Sunday, June 10, 2018                      Armira Hotel Conference Hall 
 

P8 V. Karadjova, S. Georgieva, P. Todorov: Synthesis and 

characterization of new mixed Cu(II) - Se(VI) - tryptophan 

complexes 

P9  A. Balacheva, M. Lambev, R. Detcheva, T. Bruckdorfer, T. 

Pajpanova: In vitro assessment of the cytotoxic effects of novel rgd 

analogues and conjugates 

P10 A. Tencheva, A. Rizakov, P. Rizakov, R. Chayrov, I. Stankova: 

Chemical stability of amino acids analogues of memantine 

P11 M. Georgieva, A. Balacheva, R. Detcheva, T. Pajpanova: 

Evaluation of anti-proliferative activity of two avpi-rgd hybrids 

over mda-mb-231 breast cancer cells and their combination with 

cisplatin 

P12 M. Georgieva, A. Balacheva, R. Detcheva, I. Iliev, N. Galiḉ, T. 

Pajpanova: Looking for possible enhanced cytotoxic effects of 

some aroylhydrazones combined with avpi and rgd analogues 

P13 E. Naydenova, D. Borisova, S. Yaneva, V. Ivanova, D. Danalev: 

Design and synthesis of new analogues of bim containing 

halogenated amino acids 

 

ANALYTICAL METHODS IN PEPTIDE CHEMISTRY 

P14  R. Raykova, E. Carvalho, T. Pajpanova, D. Marinkova,  V. 

Ivanova, A. Bocheva, D. Danalev: Inhibition potential of some 

serine analogues against lipoxygenase 

P15  J. Gerenova, G. Nikolova, Y. Karamalakova, V. Gadjeva: Real 

time oxidative stress biomarkers measured in patients with 

Hashimoto’s thyroiditis – an electron paramagnetic resonance study 

P16 B. Tacheva, B. Paarvanova, I.T. Ivanov, M. Karabaliev: 

Investigation of drugs exchange between protein nanoparticles and 

erythrocyte membranes 
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Sunday, June 10, 2018                      Armira Hotel Conference Hall 
 

P17 D. Zhekov, P. Sugareva, Y. Hristov, V. Lozanov: Synthesis and 

characterization of fluorescence peptide probes for Gastrin 

Releasing Peptide Receptor (GRPR) overexpressing tissues 

visualization 

P18 P. Sugareva, V. Lozanova, Y. Hristov, V. Lozanov: Fast and 

highly sensitive lc-ms/ms quantitative method for amino acids 

analysis in food and beverages 

STRUCTURE AND CONFORMATION ANALYSIS OF PEPTIDES AND 

PROTEINS 

P19 S. Krumova, N. Petrova, S. Todinova, Sv. Stoichev, S. Taneva: 

Structural stability of the major light harvesting complex of 

photosystem II in different functional states of higher plants 

thylakoid membrane 

P20  M. Guncheva, Y. Raynova, Kr. Idakieva, Sv. Todinova, D. 

Yancheva: Conformational and thermal stability of a conjugated 

with vitamin B9 hemocyanin from Rapana thomasiana 

P21 S. Todinova, S. Krumova, L. Gartcheva, K. Dimitrova, V. 

Petkova, S. Taneva: Calorimetric features of blood sera from IgA 

multiple myeloma patients 

P22 Sv. Stoichev, N. Chenkina, S. Todinova, S. Krumova, T. 

Andreeva, S. Taneva: Graphene oxide induced thermal 

stabilization of human serum albumin 

P23 Y. Raynova, I. Angelov, S. Todinova, Kr. Idakieva: Fluorescence 

properties and conformational stability of hemocyanin isolated from 

snails Helix aspersa maxima 

P24 F. Sapundzhi, T. Dzimbova: Computer modelling of the 

cannabinoid receptor type 2 

P25 F. Sapundzhi, T. Dzimbova: Modelling of the structure-activity 

relationships between cannabinoid receptors and cannabinoid 

ligands 
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Sunday, June 10, 2018                      Armira Hotel Conference Hall 
 

P26 F. Sapundzhi, T. Dzimbova, M. Popstoilov, V. Slavov: RMSD 

calculations and computer modelling of protein structures 

P27 T. Dzimbova, S. Vezenkov: Homology modeling of proctolin 

receptor and docking studies with proctolin analogues 

P28 R. Topalska, I. Angelova: Computer modelling approaches for 

molecular structures 

P29 H. Sbirkova-Dimitrova, R. Rusew, V. Dyulgerov, B. Shivachev: 

The role of calcium ions in the structure and function of Vipoxin 

P30 Zh. Velkov, D. Tsekova, V. Karadjova, L. Vezenkov: Molecular 

modeling of galanthamine derivative comprising peptide moiety: 

methods, targets and accuracy of results 

 

NEUROPEPTIDES, PEPTIDE HORMONES AND IMMUNOLOGICAL 

PEPTIDES 

P31 Y. Karamalakova, G. Nikolova, Tz. Georgiev, A. Piperova, E. 

Georgieva, P. Hadjibojeva, A. Tolekova, V. Gadjeva: Turmerin, 

the antioxidant polypeptide in curcuma longa composition, provides 

oxidative-modulating activity at Bleomycin-induced pulmonary 

fibrosis 

P32 Y. Karamalakova, A. Zheleva, G. Nikolova, A. Tolekova, V. 

Gadjeva: N-[N'-(2-Chloroethyl)-N’-nitrosocarbamoyl-glycine 

amide of 2,2,6,6-tetramethyl-4-aminopiperidine-1-oxyl 

(SLCNUgly) provide oxidative protection in pancreas, alone and in 

combination 

P33 H. Abrashev, Y. Karamalakova, T. Kavrakov, G. Nikolova, V. 

Gadjeva: Role оf glutathione аnd glutathione peroxidase in chronic 

venous insufficiency patients with/ without type 2 diabetes mellitus 

P34 I. Koleva, Y. Karamalakova, G. Nikolova, V. Gadjeva: 

Glutathione and glutathione peroxidase levels influence in 

intracellular redox defense in normotensive pregnant women 
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Sunday, June 10, 2018                      Armira Hotel Conference Hall 
 

P35 G. Nikolova, M. Hristova, Y. Karamalakova, M. Penev, V. 

Gadjeva: The influence of synthetically made lisinopril peptide 

derivate for oxydative changes induced by hypertension 

P36 P. Peneva, P. Todorov, D. Pechlivanova, S. Georgieva, R. 

Hadjiolova, E. Dzhambazova: Synthesis, characterization and 

nociceptive activity of new Hemorphin-5 analogues 

P37 P. Peneva, P. Todorov, Tz. Stoyanova, J. Tchekalarova: 

Synthesis and neuropharmacological studies of novel VV-

hemorphin-5 analogues 

P38 P. Todorov, P. Peneva, S. Georgieva, A. Georgiev: Synthesis and 

characterization of novel analogues of Valorphin bearing a 

photochromic unit 

P39 S. Mihailova, M. Georgieva, T. Dzimbova, T. Bruckdorfer, T. 

Pajpanova: Influence of arginine mimetics on the biological effects 

of NT (8-13) analogues 

P40 T.  Dzimbova, F. Sapundzhi, N. Pencheva, P. Milanov: A 

computational study of cannabinoid receptors and cannabinoid 

ligands 

P41 A. Chapkanov, T. Ignatova, R. Georgiev, T. Dzimbova: 

Synthesis and characterization of small peptide analogues with a 

potential inhibitor activities 

P42 T. Manolova, L. Manchev, V. Mancheva-Ganeva, I. Manchev: 

Neurological complications in generalized oncological diseases 

requiring emergency treatment 

P43 M. Stancheva, S Petlichka, L. Tancheva, M. Lazarova, T. 

Pajpanova, R. Kalfin: Effects of new Neurotensin analogues on 

experimental dementia in rodents 

P44 S. Georgieva, G. Radulova, S. Petlichka, M. Stancheva, L. 

Tancheva, M. Lazarova, R. Kalfin: On the mechanisms of 

preventive action of melatonin on some neurodegenerative diseases 
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P45 A. Popatanasov, T. Pajpanova, L. Tancheva: Some beneficial 

effects of new Neurotensin analogues on the affective behavior in 

Parkinson’s disease model 

P46 L. Tancheva, M. Lazarova, I. Stankova, R. Chayrov, A. 

Alexandrova, A. Popatanasov, R. Kalfin: Synthesis and 

neuropharmacological studies on new amino acids analogues of 

Amantadine 

P47 R. Tashev, M. Ivanova, S. Belcheva, I. Belcheva: Modulation of 

anxiety-like behavior after Angiotensin II and Losartan bilateral 

infusion into hippocampal CA1 area on rats with a model of 

depression 

P48 S. Zafer, M. Tzvetkova, H. Nocheva, R. Tashev: Role of 

Angiotensin II and Losartan infused into amygdala on learning and 

memory in rats with a model of depression 

P49 M. Hristova, M. Penev, L. Miteva: Comparative study of the 

effect on the serum level of ACE and ACE2 of a synthetically 

produced peptide derivative - lisinopril and a non-peptide triazole 

derivative valsartan 

P50 I. Ivanova, M. Gulubova, D. Atanasova, I. Stefanov, N. 

Dimitrov, D. Sivrev: Ghrelin in human fetal lung 

P51 D. Atanasova, N. Dimitrov, N. Tomov, I. Ivanova, D. Sivrev, N. 

Lazarov: Ghrelin expression in rat colon 

P52  V. Nikolov, E. Nikolov: Effect of Genistein on the erythropoietin 

activity in hypoxic rats 

P53 K. Yankov: Phase analysis of plasma-renin activity after nifedipine 

treatment 

P54 J. Zarkos, D. Addai: Low protein diets for pregnant women and its 

association with insulin secretion and resistance 

 

https://www.researchgate.net/profile/Nikolay_Dimitrov10
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P55 V. Georgieva, D. Kochev, A. Bocheva, G. Ilieva, A. Tolekova, A. 

Zheleva, V. Gadjeva: Effects of some neuropeptides with opioid-

like activity on oxidative status parameters of rats, subjected on 

immobilization and temperature stress 

P56 Ts. Georgiev, P. Hadzhibozheva, Y. Karamalakova, G. 

Nikolova, G. Krastev, I. Nedevska, R. Stojanov, A. Tolekova, V. 

Gadjeva: Effect of oxidative stress on Angiotensin II-induced 

smooth muscle contractile activity of urinary bladder in fructose fed 

rats 

P57 T. Tacheva, Y. Zhelyazkova, D. Dimov, M. Zafar, T. Vlaykova: 

Possible role of serum leptin as biomarker in COPD 

P58 I. Dimitrova, T. Tacheva, B. Petrov, I. Mindov, E. 

Aleksandrova, St. Valkanov, M. Gulubova, T. Vlaykova: Serum 

levels of MMP-7 in primary brain cancers and brain metastases 

P59 P. Hrischev, K. Georgieva, D. Terzieva, D. Popov, I. Stoyanova: 

Effect of submaximal training on Ghrelin in female and male rats 

with dietary-induced metabolic syndrome 

P60 B. Paarvanova, B. Tacheva, T. Slavov, M. Karabaliev, I. 

Ivanov: Effect of microtubule depolymerization on the dielectric 

relaxations of spectrin-based under-membrane network of hen red 

blood cells 

 

ANTIMICROBIAL PEPTIDES, GLYCOPEPTIDES AND LIPOPEPTIDES 

P61 I. Stankova, K. Chuchkov, D. Marinkova, R. Raykova, D. 

Danalev: Design, synthesis and antibacterial activity of 

adamantane derivatives containing thiazol moiety 

P62 A. Tencheva, R. Chayrov, I. Stankova, D. Marinkova, R. 

Raykova, D. Danalev: Synthesis and antimicrobial activity of 

some amino acids esters containing adamantane 
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P63 A. Hristova, S. Mihailova, T. Pajpanova: Synthesis and 

biological evaluation of short bactenicin 2a analogues 

P64 P. Kardaleva, B. Yakimova, I. Lazarkevich, V. Kussovski, I. 

Stoineva: Isolation and antimicrobial potential of biologically 

active compounds derived from Bulgarian brown frog Rana 

temporaria 

P65 M. Aliosman, I. Eneva, V. Kussovski, M. Durmuş, I. Angelov, 

V. Mantareva: Tetra- and octa lysine conjugated Zinc (II) 

phthalocyanine for antimicrobial photodynamic therapy 

P66 A. Georgieva, J. Stoyanov, N. Dimitrov, D. Sivrev: Comparison 

of the properties of polyethylene glycol and Biodur S10 used for 

tissue protection in morphology 

P67 J. Stoyanov, A. Georgieva, N. Dimitrov, D. Sivrev: Forced 

impregnation with Biodur S10 and molecular substitution with 

polyethylene glycol 400 – application in practice 

 

11:00 – 12:00   YOUNG INVESTIGATOR AWARD AND 

CLOSING CEREMONY 

 

  

https://www.researchgate.net/profile/Nikolay_Dimitrov10
https://www.researchgate.net/profile/Nikolay_Dimitrov10
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L1. PEPTIDES PROTECTING THE BRAIN: FROM VIP/PACAP TO 

ADNP AND CP201 

Illana Gozes1,2,3, S. Sragovich1 

1Sackler Med. Sch., Tel Aviv University, Israel 
2Adams Super Center, Tel Aviv University, Israel 

3Sagol School of Neurosci., Tel Aviv University, Israel 

 

Neuropeptides like vasoactive intestinal peptide (VIP) and pituitary adenylate 

cyclase activating peptide (PACAP) provide nerve cell protection, in part, 

through activation of glial cell secretion of activity-dependent 

neuroprotective protein (ADNP)1. Neuroprotection by VIP and PACAP has 

been shown in multiple brain disease models1,2, and ADNP’s mechanism of 

action spans key cellular functions from chromatin remodeling1 to 

microtubule3-5 and autophagy6 enhancement. Importantly, we have 

discovered the microtubule protecting site in ADNP, namely NAP also called 

CP201, which is brain available by intranasal administration, enhancing 

synaptic plasticity and cognitive functions. Here, our transgenic mouse model 

of Adnp haploinsufficiency (modeling the autism-ADNP syndrome)4 was 

utilized to assess the impact of stress/trauma on emotional, cognitive and 

social activities. PACAP, known to enhance ADNP production was 

administered as a novel preventative replacement therapy (one month) 

followed by 2 days of solitude in clean cage under constant bright 

illumination. Assessment of anxiety-related behavior in the elevated plus 

maze showed that stressed mice exhibited altered behavior, significantly 

improved by PACAP treatment. Thus, low ADNP expression may indicate a 

worse response to stressful events, which can be successfully ameliorated by 

PACAP treatment.  

Support: AMN, Gildor, Elton, ISF, MAFAT 

1) http://scitechconnect.elsevier.com/neuroprotection-in-alzheimers-
disease/ 

2) Sci Transl Med. 2016 Dec 21;8(370):370ra181. 
3) Mol Psychiatry. 2014 Oct;19(10):1115-24. 
4) Mol Psychiatry. 2016 Oct;21(10):1467-76. 
5) Mol Psychiatry. 2017 Sep;22(9):1335-1344. 
6) Mol Psychiatry. 2015 Feb;20(1):126-32 

http://scitechconnect.elsevier.com/neuroprotection-in-alzheimers-disease/
http://scitechconnect.elsevier.com/neuroprotection-in-alzheimers-disease/
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L2. CONSTRAINED NON-PEPTIDE BUILDING BLOCKS FOR THE 

SYNTHESIS OF PROTEIN STRUCTURE MIMICS 

 

Lubomir Vezenkov, Baptiste Legrand, Gilles Subra, Monique Calmès, 

Nadir Bettache, Marcel Garcia, Muriel Amblard, Jean Martinez 

 

Institut des Biomolécules Max Mousseron (IBMM), UMR CNRS 5247, 

Université de Montpellier, ENSCM, 15 avenue Charles Flahault, BP 14 

491, 34093 Montpellier Cedex 5, France 

 

Nature has built up complex systems using self-assembly and non-covalent 

binding, to generate multimeric molecular complexes in highly ordered 

structures. Inspired by biological systems, chemists manage to design and 

synthesize artificial oligomers able to spontaneously fold into well-defined 

edifices. They can exhibit biological activities comparable to those of natural 

biopolymers, and they also found applications in material sciences. 

We will describe in this study the synthesis the design and synthesis of 

original non-peptide inducing α-turn scaffolds that were assembled to design 

new oligomers able to display well-defined mimics of protein secondary 

structures of oligomers, using conformationally restrained cyclic α-amino 

acid including benzothiazepine (DBT), and aminobicyclo[2.2.2]octane-2-

carboxylic acid (ABOC) derivatives for the synthesis of original stable, highly 

rigid right-handed helical systems [1-3].  

In addition, we have designed 

oligomers bearing chosen and 

required amino acid side chains that 

showed high propensity to deliver 

biologically relevant cargo inside 

cells. We have developed a strategy 

to straightforward convert 

methionine-containing peptide 

sequences into γ-lactam-containing 

oligomers. These compounds can 

adopt a ribbon-like secondary 

structure with a periodic distribution of the functional groups, on either side 

of the ribbon plane [4] [5].  

 

	

 

Conversion of peptides into α-amino γ-lactam foldamers 
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We will discuss on the synthesis of g-lactam-based foldamers. The 

relationships between the backbone structuration, the functional group 

distribution, and the intracellular uptake efficiency of these foldamer-based 

constructs will also be presented. 

References: 
1) Vezenkov et al., Bioconjugate Chem., 2010, 21, 1850-1854;  
2) Paramelle et al.,  Angew. Chem. Int. Ed., 2010, 12, 747-753. 
3) Maynadier et al., J. Control. Release, 2013, 171, 251–25 
4) Copolovici et al., ACS Nano, 2014, 8, 1972–199 
5) Martin et al., Angew. Chem. Int. Ed., 2015, 54, 13966–13970. 
6) Vezenkov et al., ChemBioChem, 2017, 18, 2110-2114.  
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L3. MODERATE ACE INHIBITION WITH THE DIPEPTIDE IW OR 

CAPTOPRIL DURING PREGNANCY PRE-PROGRAMS ACE-

ACTIVITY IN PROGENY 

Sophie Marie Gast1, Melanie Martin2, Linda Hickmann1, Andreas 

Deussen2, Vladimir Todorov1 

1Experimental Nephrology, Division of Nephrology, Department of Internal 

Medicine III, University Hospital Carl Gustav Carus   
2Institute of Physiology, Medical Faculty, TU Dresden 

 

ACE-Inhibitors (ACEi) are first line therapy of arterial hypertension. 

However, due to a severe adverse fetal kidney phenotype, they are 

contraindicated during pregnancy. Observations of silencing mutations in the 

Renin-Angiotensin-System (RAS) leading to fatal kidney phenotype both in 

men and in mice support the assumption that the RAS is crucial for 

nephrogenisis. Peptides in general food products such as sour milk have 

recently been identified to inhibit ACE, thus representing an alternative for 

the traditional pharmacological ACEi. In this study we investigated the effect 

of ACEi during nephrogenisis and particularly whether in pregnant mice, the 

application of the dipeptide ACEi Isoleucine-Tryptophan (IW) differs from 

that of Captopril, as a traditional ACEi, regarding the functional disorders in 

the kidneys of their progeny. 

Randomized in three groups, adult female CD57/Bl6 mice received 

standard chow (placebo) or food containing Captopril (0.7 mg/g) or IW (0.2 

mg/g) starting 7 days before mating and continuing until 1 week after 

delivery. The offspring was followed for up to 9 months, for parameters of 

the kidney function, such as glomerular filtration rate (GFR), urine 

production, as well as excretion of creatinine, electrolytes and albumin. ACE-

activity levels were measured to monitor the effect of Captopril and IW in the 

descendants. 

There were no persistent differences among the three progeny groups 

regarding GFR, urinary volume urinary albumin, osmolyte and creatinine 

excretion. The ACEi treatment led to a moderate decrease of ACE activity in 

pregnant mice (26±7% in the captopril group and 17±7% in the IW group, 

p<0.05, n≥4). On the day of birth plasma ACE activity in the progeny of the 

ACEi treated groups was reduced (by 60±12% in the captopril group and by 
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25±6% in the IW group, p<0.001, n≥6). After six months the ACE activity in 

the progeny of the ACEi treated groups only tended to be lower than in the 

control group. However, 9 months after birth, the ACE activity in the progeny 

of the ACEi treated groups was again lower than in the controls (7±2% in the 

captopril group and 12±4 in the IW group, p<0.05, n≥6). 

Moderate ACEi in pregnant mice did not cause functional renal 

phenotype in the progeny. However, the ACEi treatment during pregnancy 

lead to a long-term decrease of ACE activity in the offspring. These results 

demonstrate that ACE activity could be pre-programmed during 

embryogenesis without accompanying kidney dysfunction. Further studies 

should show if this mode of ACE activity modulation is beneficial and if there 

are any morphological kidney changes. 
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L4. MOLECULAR RECOGNITION IN DEEP BINDING SITES 

Charo del Genio 

University of Warwick, Coventry, United Kingdom 

The binding of small molecules onto proteins is of central importance in 

biology. An often overlooked aspect of the recognition process is the depth 

of the binding site. Using the plant growth hormone auxin and its receptor 

protein TIR1 as a paradigmatic system, I will review our most recent results 

on the topic. In particular, I will illustrate the idea of tomographic docking 

and show how it can be used together with advanced molecular dynamics 

techniques and novel modelling approaches to formulate robust hypotheses 

and study the detailed mechanisms of interaction of molecules of interest. 

This platform enables the identification of binding pathways and the 

characterization of the physical properties of bioactive molecules, which can 

be used to rationally design compounds with desired activity. 
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L5. BIOPHYSICAL INTERACTIONS BETWEEN CLATHRIN AND 

ADAPTOR PROTEINS INVESTIGATED VIA SURFACE PLASMON 

RESONANCE 

Veselina Uzunova 

University of Warwick, School of Engineering, Coventry, UK 

 

We study the biophysics of clathrin-adaptor protein interactions using surface 

plasmon resonance (SPR). SPR is a real-time microfluidics-based method that 

has gained popularity as a method to investigate quantitatively protein-protein 

interactions. We use the ligand capture approach with the terminal domain of 

clathrin being attached on the chip surface via an anti-GST antibody. In the 

mobile fraction we assey β2 adaptin, epsin and β2 arrestin 1. We test the 

proteins for simultaneous binding to several binding sites of the terminal 

domain which mechanism we hypothesize to be of importance for 

competition and ultimately cage disassembly. To test for competition we use 

a two-injection method. The result suggest a mechanism via which multiple-

binding site interactions can be responsible for cage disassembly. 
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L6. NEW APPROACH IN EXPERIMENTAL TREATMENT OF 

NEURODEGENERATIVE DISEASES WITH NEUROTENSIN 

ANALOGUES 

Lyubka Tancheva1, Tamara Pajpanova2, A. Popatanasov1, Maria 

Lazarova1, Reni Kalfin1 

1Institute of Neurobiology, Bulgarian Academy of Sciences, Sofia, Bulgaria 
2Institute of Molecular Biology “Roumen Tsanev”, Bulgarian Academy of 

Sciences, Sofia, Bulgaria 

 

Neurotensin (NT) is neurotransmitter and neuromodulator in the nervous 

system, which is involved in number of cognitive processes. NT participates 

in the development of certain neurodegenerative disorders in close contact 

with dopaminergic system. Major obstacle to use NT is its easy deactivation. 

To avoid it, the terminal arginine unit was replaced by canavanin. Synthetic 

NT analogues are new class of short-chain peptides and are more stable than 

NT. One of them (NT4) is low toxic and biologically active in rodents. NT4 

exerted best preventive effect on two experimental models of 

neurodegenerative disorders – Alzheimer’s disease (scopolamine) in mice 

and Parkinson’s disease (6-OHDA) in rats. NT4 improved both memory 

function (Step-through and Hole board tests) and the muscular coordination 

(Rotarod test) in mice and rats. On AD mouse model NT4 stimulated reuptake 

of dopamine in the brain, but had no significant inhibitory effect on brain 

Acetycholine esterase activity. On PD model NT4 produced significant 

changes in rat brain catecholamine levels (adrenaline, noradrenaline and 

dopamine). Our findings suggest that modulation of NT or of its receptors 

may provide a novel approach for the treatment and prevention of some 

neurodegenerative disorders. 
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SOMATOSTATIN RECEPTORS 
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The somatostatin receptors (SSTRs) are very important class of receptors 

that attract the attention of huge number of scientists. Development of the 

effective and selective ligands to each somatostatin receptor type is a time 

consuming process, which involves knowledge and skills of different 

researchers: chemists, biologists, medics, pharmacologists, etc. Large number 

of compounds were synthesized, characterized and biologically tested, but 

just some of them are with desired efficacy and selectivity to the respective 

somatostatin receptor type. 

The aims of our study are: (1) to choose within recently published 

crystallographic structures templates for homology modelling of the all five 

types somatostatin receptor; (2) to evaluate the models with different 

computational tools (Procheck, MolProbity, docking). 

The structures of SSTRs were modelled using Chimera and their 

characteristics were evaluated using different methods. The best models were 

used for docking with recently synthesized and biologically tested 

somatostatin analogues selective to the certain SSTR. 

Data, especially from docking, showed that newly generated model of 

SSTRs could be used further for in silico experiments and it will give 

possibility for faster and more correct design of selective and effective ligands 

for SSTRs. 
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PEPTIDASE-INDEPENDENT DOPAMINE RELEASE 
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Angiotensin-Converting Enzyme (ACE) is a well-known peptidyl-

dipeptidase involved in the regulation of blood pressure. There is increasing 

evidence that brain ACE is a major actor in neurodegenerative pathologies, 

including Alzheimer’s and Parkinson’s diseases. Although poorly 

understood, the role of brain ACE has so far been attributed to its peptidase 

activity that generates various peptides including Angiotensin II and 

derivatives. Using an in-house bioinformatics programme (1), we have 

identified a novel nonapeptide, H-Pro-Pro-Thr-Thr-Thr-Lys-Phe-Ala-Ala-

OH that we called Acein, which binds specifically with high affinity, in the 

nM range, to brain ACE of rodents (2,3). The target and the biological activity 

of acein were characterized using chemical, biochemical and analytical 

approaches.  

In this presentation we report on a new biological function for the most 

ubiquitous enzyme, ACE, in stimulation of dopamine release, which is 

independent of its classical peptidase activity. We showed that Acein 

interacted with ACE at a different site from the well-known active site 

responsible for peptidase activity, and that this interaction was responsible for 

the in vitro and in vivo peptidase-independent stimulation of dopamine release 

(2,3). We further confirmed the interactions of Acein and ACE, by 
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performing in vitro experiments using cells overexpressing the human ACE. 

Interestingly, structure-activity relationships of acein revealed the C-terminal 

pentapeptide of sequence H-Thr-Lys-Phe-Ala-Ala-OH was the minimal 

structure able to exhibit the whole biological activity of Acein.  

This unexpected ACE activity, may play a major role in neurodegenerative 

disorders. The ACE-Acein couple constitutes a novel promising therapeutic 

target for these diseases. 

References:  

1. Martinez J. & Goze C., PCT WO 99/10361 (1999); Camara y Ferrer 

et al., PCT Int. Appl. WO00/50636 (2000). 

2. Neasta et al., Br. J. Pharmacol., 173, 1314-1328 (2016).  

3. Martinez J., J. Peptide Sci., 23, 741-748 (2017).  
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L9. EFFECT OF THE SMALL SELECTIVE INHIBITOR OF JNK 

ON THE INDUCIBLE MRNA EXPRESSION OF THE IL-6 AND IL-

18 CYTOKINES 

Spaska Stanilova, Boncho Grigorov, Magdalena Platikanova, Zlatka 

Dobreva 

Medical Faculty, Trakia University, Stara Zagora 

 

The expression of many inducible genes, involved in cell growth and 

differentiation as cytokine genes are regulated by a receptor activated 

intracellular signaling pathways including JNK mitogen-activated protein 

kinases (MAPK) pathway. IL-6 and IL-18 are proinflammatory cytokines 

engaged in the regulation of the Th1/Th17 type of the immune response.  

In this study, we examined the involvement of JNK signaling pathway in 

the regulation of inducible IL-6 and IL-18 gene expression at transcriptional 

level.  Peripheral blood mononuclear cells from healthy donors were 

stimulated with LPS and C3bgp with or without SP600125, a selective JNK 

MAPK inhibitor and cultured for 6 h. After RNA isolation a quantitative real-

time polymerase chain reaction (qRT-PCR) was performed and the results 

were calculated as an n-fold difference relative to calibrator RQ = 2-∆∆Ct. 

Results showed that regarding IL-6 mRNA transcription the healthy 

donors were divided into two groups – individuals with high (RQ>200) and 

with low (RQ≤200) levels of the inducible IL-6 mRNA. The levels of 

inducible IL-18 mRNA were significantly lower (more than 100 fold) than 

those of IL-6 mRNA and also were subdivided into two groups: higher 

(RQ≥1.3) and lower (RQ<1.3) responders. We found that SP600125 inhibited 

significantly IL-6 mRNA transcription in high responder group and did not 

influence the transcription level in low responder group. Concerning IL-18 

mRNA, we did not detect the significant effect of SP600125 on the inducible 

mRNA in both groups.  

In conclusion, JNK MAPK transduction pathway is tightly involved in 

the production of IL-6 mRNA, after LPS and C3bgp stimulation, but not of 

IL-18 mRNA. We suggest that the inhibition of JNK may be beneficial only 

for higher responding patients during the treatment of inflammatory and 

autoimmune diseases mediated by the unbalanced Th1/Th17 type of immune 

response. 
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Overproduction of proinflammatory cytokines plays a significant role in the 

pathogenesis of Hashimoto’s thyroiditis (HT). Recent studies revealed a 

prominent role of newly discovered Th17 subset in the induction of 

autoimmune disorders and that the signaling induced by IL-23 on Th17 cells 

is crucial to obtain a pathogenic and sustained phenotype. To provide the 

involvement of interleukin IL-23/IL-17 axis in pathologic processes and to 

clarify the role of IL-23 and IL-17 in different stages of disease activity we 

investigated ninety three patients with HT: 33 patients with euthyroid HT 

(Group I), 11 patients with hypothyroid HT (Group II), and 49 subjects treated 

with Levothyroxine (Group III). Thirty healthy subjects were included as 

controls. Concentrations of IL-23 and IL-17 in the serum samples of patients 

and controls were evaluated by ELISA kits. Serum level of IL-23 was 

significantly higher in all HT patients (38.69 ± 3.05 pg/ml vs 14.76 ± 2.2 

pg/ml, p<0.0001) as well as in subgroups of patients in comparison with 

controls (p<0.01). Serum concentrations of IL-17 were statistically increased 

in group of HT patients (6.26±0.9 pg/ml) compared to controls (2.11±0.2 

pg/ml, p=0.014); the differences in IL-17 levels between groups I (5.5 ± 1.1 

pg/ml) and III (7.03 ± 1.5 pg/mL) in comparison to healthy controls were also 

significant, but not for group II. Our results suggest the involvement of IL-

23/IL-17 axis in the development of HT and his severity. Moreover, 

upregulated secretion of IL-23 could be a biomarker for progression and 

monitoring of HT.     

Acknowledgement: This work was supported by Grants: no. 8/2016 and 

1/2016 from the Fund for Scientific and Mobile project from Faculty of 

Medicine at the Trakia University, Stara Zagora, Bulgaria. 
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Glutathione (GSH) is an important antioxidant which is involved in reducing 

H2O2 and variety of lipid and other peroxides thus preventing damages of 

important cellular components caused by reactive oxygen species (ROS). The 

aim was to measure plasma levels of total and reduced glutathione in workers 

exposed to inorganic dust.  

40 workers exposed to inorganic dust (24 men and 16 women) and 44 

control group (29 men and 15 women) were studied. Total and reduced 

glutathione were determined using Glutathione Colorimetric Detection Kit 

(Ray Biotech Inc., USA) in mg/ml.  

A trend for elevated total and reduced glutathione was observed in the 

group exposed to dust aerosols compared with the control group. Total 

glutathione in exposed women (0.49±0.02 mg/ml) was significantly higher 

(p=0.01) than controls (0.41±0.02 mg/ml). In the group of exposed non-

smoking women total glutathione (0.52±0.02 mg/ml) was also significantly 

higher (p=0.01) in comparison with the respective controls (0.39±0.02 

mg/ml). Dust exposure among men resulted in decrease of both total and 

reduced glutathione. The lower levels of total and reduced glutathione in 

exposed men indicate reduced compensatory abilities. Only in men exposed 

to inorganic dust there was a significant negative correlation between total 

glutathione and length of service (r=-48, p=0.02).  
Exposure to inorganic dust affects antioxidant mechanisms in the body 

and is dependent on workers’sex and smoking habits. 
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SWEETENER CONSUMPTION AND ANTIOXIDANT 

TREATMENT 
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Changes in plasma NPY, metabolic and oxidative status after antioxidant 

treatment (S-adenosylmethionine - SAM) of patients and experimental 

animals on a high fructose diet are not well researched. The aim of this study 

was to track changes in NPY, malondialdehyde (MDA) and some metabolic 

indicators  of 18 Wistar rats divided into 2 groups: control fructose fed (15%, 

8 weeks,  N= 6) - CF and  experimental group ST,  also fructose fed (15%, 8 

weeks, N=12), but treated with 20 mg/kg bw SAM during the last 3 weeks. 

Group ST consisted of male (FMS) and female (FFS) subgroups of rats. 

Glucose, triglycerides, total, LDL and HDL cholesterol, uric acid and liver 

transaminases were measured as markers of metabolic disorder. Significant 

difference was found in plasma NPY of FC and ST groups. Results showed 

that high fructose consumption caused metabolic disturbances and SAM 

reduced significantly plasma Gl, TG, total and LDL cholesterol, UA, liver 

transaminases and MDA (p<0.05). Significant difference was found in HDL 

cholesterol and uric acid between FMS and FFS subgroups of rats 

supplemented with SAM (p=0.026 and 0.04 resp.). The observed changes in 

NPY, metabolic disturbances and an increase of MDA in experimental rats 

with fructose consumption demonstrate the need to limit the intake of this 

sweetener in humans. SAM improves metabolic parameters in rats on a high 

- fructose diet and may be used to correct metabolic status of patients with 

obesity, hepatic steatosis and diabetes mellitus type 2. 
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Natriuretic peptides as a group of peptide hormones include atrial natriuretic 
peptide (ANP), B-type natriuretic peptide (BNP), C-type natriuretic peptide 
(CNP), dendroaspis natriuretic peptide and urodilatin. ANP and BNP are 
mainly produced and secreted from the heart. Therefore, heart can be thought 
as a multifunctional and interactive organ that regulates blood pressure and 
body fluid volume. Natriuretic peptides are the components of this integrative 
system of the body fluid homeostasis. CNP is produced and secreted by 
endothelial cells and by neurons of the central nervous system. Urodilatin is 
produced and secreted by tubular cells in the kidney. 

Volume loading and wall stress initiates the synthesis of natriuretic 
peptides in the myocardium. The main stimulatory factor that causes the 
release of natriuretic peptides by cardiomyocytes is atrial stretch. Increased 
secretion of natriuretic peptides following different intensity and types of 
exercise has been shown in some studies. Generally, higher plasma 
concentrations of ANP and BNP have been observed following walking and 
running exercise. Plasma concentrations of ANP and BNP increase 
considerably following long distance runing. Increased plasma ANP 
concentrations have been observed after short-term supramaximal exercise in 
our previous study. Exercise may be accepted as a stimulatory factor for 
synthesis and secretion of ANP and BNP. However, training condition may 
be another factor for natriuretic peptide secretion. We observed in another 
study that being physically active causes higher plasma CNP level 
immediately following of short-term anaerobic exercise.  

The relationship between natriuretic peptide responses to exercise is 
different in healthy and diseased states. Plasma levels of ANP and BNP 
increase following exercise in healthy subjects however increased circulating 
concentrations of natriuretic peptides have been demonstrated in heart failure 
patients who were in different stages. Plasma BNP concentrations have been 
identified as a cardiac marker in various heart failure settings. Interestingly, 
it has been demonstrated that exercise training attenuates BNP overexpression 
in heart failure.  Further studies are needed to understand biological effects of 
exercise by means of natriuretic peptides in healthy and diseased states. 
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Sleep studies may be divided into two subgroups, some looked at the 
mechanism that produce sleep whereas some others tried to understand what 
exactly sleep does. By the beginning of the 20th century, humoral theories 
that suggested various sleep-inducing substances accumulated in the brain 
during awake period was introduced. These substances varied from known 
chemicals such as lactic acid and carbondioxide to more obscure ones like 
leucomaines and urotoxins. Nevertheless, in 1907, ‘hypnotoxin’ theory of two 
Frenchmen, Legendre and Pieron, provided a major impetus in the search of 
sleep substances. The second breakthrough came in 1960s by the researches 
of Dr. John Pappenheimer who sleep deprived goats and extracted so called 
‘Factor S’ from cerebrospinal fluid. Factors S was then identified as muramyl 
peptide which produced excessive amounts of non-rapid eye movement 
(NREM) sleep when administered via parenteral route. Another vaguely 
identified sleep-promoting peptide is delta sleep-inducing peptide (DSIP) 
which was isolated from cerebral venous blood of rabbits by Schoenenberger-
Monnier group in the late 1970s. DSIP is a nonapeptide with typical 
regulatory effects such as endocrine functions, responses to stress, immune 
responses and regulation of diurnal rhythmicity. Lately, DSIP-like 
immunoreactivity studies suggested the presence of unknown peptides that 
are responsive to anti-DSIP antiserum and DSIP receptors. Among the sleep 
peptides, orexins/hypocretins (orexin-A and B/hypocretin-1 and 2) are 
neuropeptides expressed by neurons in the lateral hypothalamus and they 
stabilize sleep stages. The orexin neuropeptides bind to OX1 and OX2 
receptors and excite all the wake-promoting regions of the brain. Selective 
loss of the orexinergic neurons cause narcolepsy. Finally, pituitary adenylate 
cyclase-activating peptide (PACAP) has emerged as a putative neuropeptide 
involved in the regulation of sleep-wake cycle. PACAP is suggested to be an 
integrator of hypothalamic circadian entrainment to light. The last century 
witnessed many peptides as the main chemical regulator of sleep/wake cycle. 
However, this topic seems to remain as one of the main fields in sleep 
research. 
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The peribiliary glands (PBGs) in the common hepatic duct (CHD) were 
niches that had the capacity to differentiate into cells from pancreatic islets 
(Carpino et al., 2016). Biliary tree stem/progenitor cells were located at the 
bottom of PBGs and expressed transcription factors such as PDX1 (pancreas) 
and SOX9/17 (liver), responsible for embryonal differentiation of pancreatic 
and liver/biliary structures (Carpino et al., 2012). There existed data about the 
appearance of β-cells in the common hepatic duct in the hilar region of mouse 
liver (Dutton et al., 2007). 
   The aim of the study was to investigate whether PBGs in the CHD contained 
ghrelin (GHR)-, insulin (INS) - and glucagon (GLU)-positive cells of rats 
with fructose-induced metabolic disturbances (high fructose diet). An 
immunohistochemical study with the appropriate antibodies was done.  
CHD from liver hilar region was collected from 9 control animals and from 9 
animals with high fructose diet. In control CHDs GHR+ endocrine cells were 
most numerous and were located in the epithelium of CHD and in the PBGs. 
GHR+ mast cells were distributed in connective tissue around CHDs. INS+ 
and GLUC+ cells were less in number, but were localized in solid epithelial 
nests around PBGs. In fructose-induced diabetes the numbers of GHR+, INS+, 
and GLUC+ cells were significantly increased at the same location. GHR+ and 
GLUC+ nerve fibers and ganglionic cells were increased in number around 
PBGs. 
   In conclusion we discussed the increase of GHR+, INS+, and GLUC+ cells 
in the PBGs in CHDs. Their appearance was stimulated by fructose-induced 
diabetes. Therefore, the stem/progenitor cells in PBCs could be a source of 
insulin-producing cells in diabetes. Using genetic reprogramming of patient-
derived human epithelial cells from PBGs to β-like cells could be a matter of 
choice for autologous cell replacement therapy for diabetes. 
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Gastric ghrelin-positive (GHR+) endocrine cells (EC) were most dense in the 
oxyntic mucosa together with D cells, and were less in number in antral 
mucosa, where G cells prevailed. It was known that somatostatin (SOM) 
suppressed and gastrin (GAS) induced GHR secretion. GHR+ mast cells 
(MCs) in the tunica muscularis of stomach were concerned with connection 
to gastric muscle contraction. 

The aim of the present study was to assess variation of GHR+, SOM+, and 
GAS+ ECs and GHR+ MCs in rat gastric mucosa and muscle layer in animals 
with fructose-induced metabolic disturbances, treated with streptozotocin. 

Male Wistar rats weighing 190-220g were divided into two groups: 
Control group (N=9) received tap water and Fructose group (N=9) received a 
15% solution of fructose in drinking water for 12 weeks. Circular smooth-
muscle strips from stomach were prepared and influenced with Angiotensin 
II (1μmol). Fasting serum glucose, total cholesterol, low-density lipoprotein 
(LDL), high-density lipoprotein (HDL) and triglycerides (TAG), creatinin 
and uric acid levels were detected.  

Streptozotocin-induced diabetes was defied two weeks after beginning of 
the experiment. The last continued for three months. Stomach tissue samples 
were collected and paraffin sections were elaborated with 
immunohistochemistry for GHR, SOM, GAS antibodies and with double 
immunofluorescence were done with tryptase and GHR. In treated animals on 
the 3rd month of the experiment GHR+ ECs were significantly increased in the 
fundus (corpus) where SOM+ ECs were decreased. SOM+ ECs, and GHR+ 
ECs in the antrum were increased, and GAS+ ECs were decreased. GHR+ MCs 
significantly decreased in number in stomach muscle layer of treated animals 
and correlated with decreased contractile activity. 

GHR increase in ECs was discussed in the context of SOM+ and GAS+ 
ECs variations and the diminished number of GHR+ MCs in the context of 
lowered muscle contraction.  
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High fructose diet has been shown to be involved in the pathogenesis and 

progression of metabolic syndrome, metabolic disturbances like 

dyslipidemia, hypertension,visceral obesity, glucose intolerance and insulin 

resistance. Many of these disturbances are associated with smooth muscle 

dysfunctions. Fructose diet of rats is a convenient animal model to investigate 

these metabolic disturbances and their impact on smooth muscle contractility.  

The present study aims to investigate the role of metabolic disturbances 

for the development of different alterations of intestinal smooth muscle 

contractile characteristics. 

Male Wistar rats (n=18) were randomly divided into two groups: control 

group (n=9) and fructose fed group, subjected to the ad libitum drinking of 

15% fructose, dissolved in tap water. After 2 weeks they were injected with 

streptozotocin 20 mg/kg b.w. i.p. The whole experiment lasted for 12 weeks. 

During this period, changes in their morphometric characteristics of the 

animals and glucose level were monitored.  At the end of the experiment we 

studed the lipid profile and contractile force and time parameters of ileum, 

colon and rectum using stimulation with Angiotensin II. 10-6 M.  

Glucose concentration, triglycerides, main atherogenic indexes 

(trigl/HDLC, lipoprotein combined index and etc) and creatinine are 

increased indicating that at the end of the experimental period, metabolite 

disturbances were detected. Measurement of force and time parameters 

showed various changes. 

Fructose diet induces metabolic disturbances and leads to different 

changes in the profile of smooth muscle contractile activity that are on the 

basis of gastrointestinal system dysfunctions in diabetic disorders. 
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L18. PHYSIOLOGICAL BLOOD PARAMETERS AND 

PROGNOSTIC MARKERS CHANGED AFTER TREATMENT OF 

HUMANS WITH HABERLEA RHODOPENSIS 

Roumiana Todorova1, Radoslav Radev2, Atanas Todorov2 

1Institute of Biophysics and Biomedical Engineering, Bulgarian Academy of 

Sciences, Sofia, Bulgaria 
2Medical Faculty, Trakia University, Stara Zagora, Bulgaria 

 

Here we are reporting the variation in the blood parameters and blood 

prognostic markers after oral intake of dry Haberlea rhodopensis (HR) on 

healthy humans. Two hours after HR treatment, the total number of blood 

cells, including NEUT, RBC, WBC and PTL varied. The blood neutrophil 

counts (NEUT) increased most dramatically (mean about 30%) compared to 

the control values before HR dosing. Correspondingly, increased were the 

blood prognostic markers (NEUT/LYMPH), (NEUT/WBC), (NEUT/PLT). 

This strong stimulatory effect is evidence that dry HR contains 

phytochemicals that increase the number of neutrophils, representative for the 

immune system. The demonstrated immunological effect of HR could be 

studied further in vivo and in vitro for toxicity and influence on health 

conditions related to the impaired immunity or oxidative stress.  
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L19. SOME BULGARIAN PLANTS – POTENTIAL INHIBITORS OF 

PLATELET AGGREGATION 

Atanas T. Atanasov1, Stefan Radev1, Roumiana Todorova2 

1Medical Faculty, Trakia University, Stara Zagora, Bulgaria 

2Institute of Biophysics and Biomedical Engineering, Bulgarian Academy of 

Sciences, Sofia, Bulgaria 
 

The search of a new chemical substances influencing platelet aggregation is 

a very important endeavor for medical practice. The in vitro effect of water 

extract from20 tannins-containing plants from Bulgarian flora on rat platelet 

aggregation was investigated. The water extracts of 9 medicinal plants: 

Agrimonia eupatoria L.,Arctostaphylos  uva-ursi L. Sprend, Corylus avellana 

L, Cydonia oblonga Mill, Dryopteris filix-mas (L.) Schott, Ephedra distachya 

L., Geum urbanum L., Primula officinalis (L.) Hill and Punica granatum L. 

inhibited platelet aggregation, initiated by adenosine diphosphate. The 

analysis of literature data indicated these plants contained between 10% and 

30%  tannins, except of Primula officnalis (L.) Hill. 
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L20. SKIN PERMEABILITY COEFFICIENT CALCULATION IN 

THE CASE OF SODIUM DICLOFENAC ADMINISTRATION BY 

PULSED CURRENT IONTOPHRESIS 

Stefan Radev, Maya Gulubova, Atanas T. Atanasov 

Medical Faculty, Trakia University, Stara Zagora, Bulgaria 

                          

The in vitro permeability of diclofenac sodium with donor concentration of 

1.25mg/ml -25mg/ml through human skin was evaluated using Franz 

diffusion cell and pulsed current iontophoresis technics with donor volume 1-

3 ml. The skin permeability coefficient was calculated to be in diapason of 

1.0×10-6 – 4.0×10-6 cm/s for the diffusion cell, and in diapason of 5.0×10-6 –

14×10-6 cm/s for pulsed current iontophoresis. The mean values of the 

Enhanced ratio varied between 2 and 4 folds for optimal donor concentrations 

of 1.5-25 mg/ml and 3 ml donor drug solution. Therefore, the transdermal 

injection of diclofenac by pulsed current iontophoresis increases at least skin 

permeability coefficient 2-4 folds in comparison to passive diffuse of 

diclofenac trough skin. The result suggests that the water-soluble drugs like 

diclofenac might be good candidates for transdermal delivery by pulsed 

current iontophoresis. 
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L21. TAILORING PRODRUGS: FROM DRUG DELIVERY TO 

SMART MOLECULAR DEVISES 

 Andreas Tzakos 

University of Ioannina, Department of Chemistry, Section of Organic 

Chemistry and Biochemistry, Ioannina, Greece 
  
In drug discovery and development, prodrugs have become an established 

platform for optimizing the physicochemical, biopharmaceutical or 

pharmacokinetic profile of the active parent drugs. The prodrug approach 

in the early stages of drug discovery is a growing trend and several 

prodrugs have been already launched and numerous are undergoing human 

trials. Herein, we will present several prodrugs and formulates we have 

developed as potent anticancer and antiplatelet agents. Special focus will 

be given to a theranostic molecular device that is able to kill cancer cells 

integrating both photo regulated drug dosing properties and cancer 

microenvironment sensing characteristics. Along these lines we will 

present the tailoring of peptidomimetics, bearing triazoles as amide bond 

surrogates, to achieve GPCR subtype selectivity and associated 

neurotrophic effects and anticancer potential. 
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POSTER PRESENTATIONS 
 

AMINO ACID AND PEPTIDE MIMETICS SYNTHESIS 
 

P1. SYNTHESIS OF NEW GALANTHAMINE DERIVATIVES 

COMPRISING PEPTIDE FRAGMENTS AND NICOTINIC OR 

ISONICOTINIC ACID DESIGN FOR PREVENTION AND 

TREATMENT OF ALZHEIMER’S DISEASE 

Lyubomir Vezenkov1, Nikolay Vassilev2, Daniela Tsekova1, Ivanka 

Kostadinova3, Anastassia Bakalova1, Nikolai Danchev3 

1University of Chemical Technology and Metallurgy, Sofia, Bulgaria 
2Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian 

Academy of Sciences, Sofia, Bulgaria 
3Department of Pharmacology, Pharmacotherapy and Toxicology, Faculty 

of Pharmacy, Medical University, Sofia, Bulgaria 

 

Neurodegenerative diseases including Alzheimer’s disease (AD) affect 

millions of people worldwide.  The aim of this study is related to creation of 

new hybrid molecules comprised by the molecule of galanthamine, a peptide 

fragment and either nicotinic or isonicotinic acid moiety. Thus, we suggest 

important for the AD treatment effects, more than one, to be achieved, which 

includes the following directions: 

- Inhibition of β-secretase by peptide fragments, as well as by nicotinic or 

isonicotinic moiety; 

- Inhibitor activity against acetylcholinesterase (AcChE) and 

butyrylcholinesterase (BuChE) as well as antiaggregation activity, due to the 

galanthamine; 

- Increasing the levels of good cholesterol (HDL cholesterol) and the 

penetration through blood brain barrier (BBB), due to the moiety of 

nicotinic/isonicotinic acid. 

Syntheses have been achieved by sequential attachment of Boc-Asp-

Norgalanthamine and Nicotinic or Isonicotinic acid to H-Asp(OBzl)-Leu-

Ala/β-Ala-Val-NHBzl. In order to check the influence of the -carboxylic 

group of the Asp in P2 position, on the biological properties of studied 
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compounds, all of the listed above final compounds, will be tested also in the 

form of benzyl ester. Compounds obtained are characterized by TLC 

chromatography, NMR, MS, melting point (m.p.) and angle of optical 

rotation. Data for the inhibitory activities of the newly synthesised 

compounds against AcChE and BuChE determined in-vitro are collected. IC50 

for all new compounds have been found for acute toxicity in mice. 

Acknowledgments: This study is supported by the Scientific Research Fund 

of Bulgaria through the project DH 03/8, “Galanthamine’s and 4-

aminopyridine’s derivatives containing peptide motif with expected effect on 

the Alzheimer’s disease and multiple sclerosis”. 
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P2. GALANTAMINE DERIVATIVES CONTAINING SELECTIVE 

NOP-RECEPTOR AGONIST WITH EXPECTED EFFECT ON 

NEURODEGENERATIVE DISEASES 

N. Angelova, Emilia Naydenova, Lyubomir Vezenkov 

Department of Organic Chemistry, University of Chemical Technology and 

Metallurgy, Sofia, Bulgaria 

 
Alzheimer's disease (AD) and Parkinson’s disease (PD) are the two most 
common progressive neurodegenerative diseases. AD, is characterized by 
progressive memory impairment and other progressive disturbances of 
cortical functions including learning capacity, orientation and language. The 
therapeutic strategies to ameliorate AD releated symptoms have been aimed 
to increase acetylcholine (ACh) concentration. Therefore, the cholinergic 
receptor agonists and enhancers of endogenous levels of ACh (synthesis 
promoters and inhibitors of its metabolizing enzyme) have been tested in 
order to treat senile dementia of Alzheimer type. One of most useful in a 
medicine practice cholinesterase inhibitors is galanthamine (Gal). Gal is an 
alkaloid with moderate acetylcholinesterase (AChE) and low 
butyrylcholinesterase (BuChE) activity. 

The heptadecapeptide Nociceptin/Orphanin FQ (N/OFQ) is an 
endogenous ligand of the opioid-like receptor named ORL1 or N/OFQ peptide 
(NOP) receptor, a novel member of the opioid receptor family.  Through its 
receptor N/OFQ modulates a number of biological functions in the central 
and the peripheral nervous system, and is relevant for the modulation of pain 
perception, locomotion, etc. The understanding of the role of the N/OFQ/NOP 
system depends upon the development of selective and highly potent ligands. 
Among them are N/OFQ related peptides and small peptides, identified by 
screening of peptide combinatorial libraries. 
Investigation of nociceptin receptor ligands is in high interest because of their 
influence on neurodegenerative diseases since they affect the memory and 
learning. 

The aim of this study is to establish biological activity of novel Gal 
derivatives. Based on the template Ac-Arg-Tyr-Tyr-Arg-Trp-Lys-NH2 which 
is a highly active and selective NOP-receptor agonist we synthesized hybrid 
molecules containing in N-position Galantamine (Gal). The substances were 
synthesized by solid phase peptide chemistry methods – Fmoc 
(fluorenylmethoxycarbonyl)-strategy. The new compounds were tested on 
AChE and BuChE activity. 

Acknowledgements: The work is supported by NSF, Project DH 03/8 
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P3. SYNTHESIS OF 3–AMINOMETHYLGLAUCINE DERIVATIVES 

AND IN VITRO  EVALUATION OF ANTI-TYROSINASE, 

ANTIVIRAL AND RADICAL SCAVENGING ACTIVITIES 
 

Maya Chochkova1, Boyka Stoykova1, Lubomira Nikolaeva-Glomb2, 

Stefan Philipov3, Tsenka Milkova1 

 

1South-West University “Neofit Rilski”, Blagoevgrad, Bulgaria 
2The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of 

Sciences, Sofia, Bulgaria 
3Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian 

Academy of Sciences Sofia, Bulgaria 

 

A series of amides were synthesized in moderate yields by coupling of 3-

aminomethylglaucine with various amino acid analogues. The reaction was 

carried out under mild conditions by using various carbodiimides and in the 

presence of catalytic amount of N-hydroxybenzotriazole. Five of the 

compounds obtained are new, and their spectral data are presented and 

discussed. Selected amides were tested for their ability to scavenge the stable 

free 1,1-diphenyl-2-picrylhydrazyl (DPPH●) radical. The most active 

compounds were sinapoylphenylalanyl-3-aminomethylglaucine amide and 

feruloylphenylalanyl-3-aminomethylglaucine amide, as their activity was due 

to the presence of hydroxycinnamoyl moiety in their molecules. The last ones 

were further tested in vitro for antiviral activity against viruses belonging to 

the Picornaviridae family. 

Furthermore, anti-tyrosinase activity of compounds was performed in vitro. 

The results obtained suggest that the most promising tyrosinase inhibitor is 

feruloylphenylalanyl-3-aminomethylglaucine.  

Acknowledgements: The financial support of South-West University “Neofit 

Rilski” Fund (project RP-A11/18) is greatly acknowledged by the authors. 
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P4. SYNTHESIS AND PHARMACOLOGICAL ACTIVITY OF 

NOVEL N-HYDROXYCINNAMOYL AMIDES WITH POTENTIAL 

NEUROPROTECTIVE EFFECTS 

Maya Chochkova1, Boyka Stoykova1, Nikolay Lazarov1, Lyubka 

Tancheva2, Yavor Mitrev3, Maria Lazarova2, Reni Kalfin2, Martin 

Štícha4 

1South-West University ‘‘Neofit Rilski”, Blagoevgrad, Bulgaria 
2Institute of Neurobiology, Bulgarian Academy of Sciences, Sofia, Bulgaria 
3Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian 

Academy of Sciences, Sofia, Bulgaria 
4Charles University, Prague, Czech Republic 

 

Oxidative stress has been known as a decisive factor in the pathophysiology 

of neurodegenerative disorders (Alzheimer, Parkinson). Hydroxycinnamic 

acids   have multiple pharmacological activities, including antioxidant, anti-

inflammatory and anti-amyloid aggregation, which are concerned with the 

treatment of neurodegenerative diseases as Alzheimer and Parkinson 

diseases. 

Since antiparkinsonian action of aminoadamantane –memantine has been 

elicited, various modifications of its molecule have been made. The 

potentially beneficial strategy is to conjugate antioxidant molecule and 

neuroprotective drugs. In this content, we synthesized newly amides of 

hydroxycinnamic acids and memantine with the aim to improve their 

efficiency, bioavailability and blood–brain barrier penetration. Their effects 

are evaluated and compared to parent compounds on laboratory rodents. 

Selected newly synthesized peptide- mimetics are proposed to be developed 

as potential neuroprotective agents.  

Acknowledgments: The authors gratefully acknowledge financial support 

from South-West University “Neofit Rilski” – grant RP-A11/18. 
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P5. APPLICATION OF SCHIFF BASES FUNCTIONALIZED SILICA 

FOR SEPARATION AND CONCENTRATION OF PT FROM 

ENVIRONMENTAL SAMPLES 

Petranka Petrova1, Maya Chochkova1, Irina Karadjova2, Ivanka 

Dakova2, Metody Karadjov3 

1South-West University “Neofit Rilski”, Faculty of Chemistry, Blagoevgrad, 

Bulgaria 
2Sofia University, “St. Kliment Ohridski”, Faculty of Chemistry and 

Pharmacy, Sofia, Bulgaria 
3Geological Institute, Bulgarian Academy of Science, Sofia, Bulgaria 

 

Schiff bases of 4-aminoantipyrine (Fig. 1, a-d) were synthesized and 

immobilized on silica gel to obtain 4 sorbents selective to Pt ions (Sig-Schiff 
a-d). Adsorption behavior of the sorbents was investigated for the separation 

and recovery of platinum ions from HCl medium. The role of various 

chemical parameters such as sample acidity, type and concentration of eluent, 

sample and eluent flow rates have been optimized for quantitative sorption of 

studied noble metal. Additionally, the influence of the different substituents 

in the benzylidene ring of the Schiff bases on the coordination properties of 

the sorbents was investigated. It was found that the new sorbents demonstrate 

high effectiveness for the extraction of Pt(II) in strongly acidic chloride 

solutions, whereas Pt(IV) possess poor sorption ability at the same 

experimental conditions. Moreover, in acidic media the sorbents showed high 

selectivity to the Pt(II) in presence of significant amount of base metals. 

Simple method based on solid phase extraction of Pt and ICP-OES 

determination has been developed. The method was applied for total Pt 

determination in sea water samples. Accuracy and precision was confirmed 

by the analysis of spiked samples.  

Acknowledgments: The financial support of South-West University “Neofit 

Rilski” Fund (project RP-A11/18) is greatly acknowledged by the authors. 
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P6. SYNTHESIS AND INVESTIGATION OF ANTI-CANCER 

ACTIVITY OF 3,5-DIARYL PROLINENITRILES 

Vesela Mihaylova1, Anelia Vasileva2, Ivan Iliev3, Nelly Mateeva4, Donka 

Tasheva1, Ivaylo Ivanov2 

1Faculty of Chemistry and Pharmacy, Sofia University “St. Kl. Ohridski, 
Sofia, Bulgaria 

2Department of Medical Chemistry and Biochemistry, Medical University of 
Sofia, Sofia, Bulgaria 

3Institute of Experimental Morphology, Pathology and Anthropology with 
Museum, Sofia, Bulgaria 

4Department of Chemistry, Florida A&M University Tallahassee, FL, USA 
 

Substituted nonnatural proline analogues can be considered as 

conformationally constrained amino acids and have been applied in 

biologically active peptidomimetics as tools for establishing structure-activity 

relationships. Some of these proline analogues have also been recognized as 

privileged elements in medicinal chemistry.  

In this study we present synthesis of 3,5-diaryl prolinenitriles and 

investigation of their anti-cancer activity. Substituted prolinenitriles are 

prepared by reduction of the corresponding ∆1-pyrroline-5-carbonitriles, 

previously synthesized in our laboratory by two-step synthesis – Michael 

addition of [(diphenylmethylene) amino]acetonitrile to substituted chalcones 

and the hydrolytic cyclization in acidic condition of the products. Preliminary 

experiments by different reducing agents and reaction conditions show that 

the reduction of ∆1-pyrroline-5-carbonitriles proceeds with good yields and 

high diastereoselectivity by using NaBH4 in CH3COOH at room temperature.  

Preliminary experiments with the compounds obtained show that some of 

them inhibit proliferation of tumor human cell lines. 

Acknowledgements: This work is financially supported by the the Sofia 

University “St. Kl. Ohridski” Scientific Fund (grant №80-10-3/2018) and the 

National Science Fund of the Bulgarian Ministry of Education and Science, 

Grant Nr Т02/25 2014. 
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P7. INVESTIGATION OF ELECTROCHEMICAL BEHAVIOR OF 

NEW HEMORPHIN-5 ANALOGUES 

Stela Georgieva1, Petar Todorov1, Petia Peneva1, Elena Dzhambazova2 

1University of Chemical Technology and Metallurgy, Sofia, Bulgaria 
2Sofia University, Medical Faculty, Sofia, Bulgaria 

 
Some biological active hemorphin-5 (Valorphin; Val-Val-Tyr-Pro-Trp-Thr-
Gln) analogues were characterized electrochemically. In this regards the 
oxidation and adsorption reactions of the peptides at an electrode surface in 
aqueous buffer solutions have been studied in order to be investigating the 
interfacial behavior of these compounds and to be calculating their acid-base 
dissociation constants using voltamperometry with platinum and HMDE 
(hanging mercury drop electrode) electrode as working electrodes, Ag/AgCl, 
(3 mol L-1) KCl electrode as a reference electrode and a carbon electrode as 
an auxiliary electrode. The redox potentials and dissociated constants of the 
compounds were determinated under various experimental conditions, e.g. 
pH rang of the electrolyte solution from 4.20 to 12.04, scan rate and mode of 
sweep (differential pulse DP and cyclic voltamperometry CV). 
Electrochemical oxidation of peptides at two type working electrodes have 
shown that there is strong adsorption of all species at anodic potentials in 
neutral solution (phosphate buffer solution: pH = 6.86 ± 0.1). Analysis of the 
wave shape, pH dependence, and concentration dependence of the oxidation 
process leads to the conclusion that the overall reaction of the peptides at 
mercury electrode could be described by the equation 2Vlf(Trp) + Hg ↔ 
Hg(Trp)2 + 2H+ + 2e- where Vlf(Trp) is valorphine containing tryptophan: 
Val-Val-Tyr-Pro-Trp-Thr-Gln. The fact that the mercury complex of Vlf(Trp) 
derivatives are strongly adsorbed at mercury electrodes leads to the possibility 
of employing differential pulse polarography with deposition of the mercury 
drop for the determination of low concentrations of this class of peptides. 
Limits of detection in the 1x10-6 to 1x10-5 mol L-1 concentration range are 
available.   

Acknowledgements: Financial support from BG05M20P001-2.009-0015 
“Support for the development of capacity of doctoral students and young 
researcher in the field of engineering, natural and mathematical sciences” 
funded by the operational programme “Science and Education for Smart 
Growth” 2014–2020 the co-financed by the European Union through the 
European Social Fund is gratefully acknowledged 
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P8. SYNTHESIS AND CHARACTERIZATION OF NEW MIXED 

CU(II) - SE(VI) - TRYPTOPHAN COMPLEXES 

Veronika Karadjova, Stela Georgieva, Petar Todorov 

University of Chemical Technology and Metallurgy, Sofia, Bulgaria 

 

Tryptophan (Trp) is one of the essential amino acids that the body uses to 

synthesize the proteins it needs. It's well-known for its role in the biological 

systems. Trp is a vital constituent of proteins and indispensable in human 

nutrition for establishing and maintaining a positive nitrogen balance. 

Besides, some of its derivatives are potent drugs. In addition, Trp is an 

important and frequently used starting material in the chemical synthesis of a 

range of pharmaceuticals. Metal complexes of biologically important ligands 

are sometimes more effective than the free ligands. It is well known that Trp 

play a significant role in many biological systems, especially N-donor ligand 

systems being a component of several vitamins and drugs. Herein we describe 

the synthesis and characterization of mixed Cu(II) - Se(VI) - tryptophan 

complexes. The newly synthesized compound has been characterized by 

FTIR, Raman and Uv-vis spectroscopy as well voltammetry. Moreover, the 

redox behavior of the complex and complex formation reaction were studied 

by different voltamperometric techniques (differential pulse an cyclic 

voltamperometry) using Pt and hanging mercury drop electrode (HMDE) as 

working electrodes, Ag/AgCl, (3 mol l-1) KCl electrode as a reference 

electrode and a carbon electrode as an auxiliary electrode. In the course of the 

studies were prepared complexes of Trp with Cu2+ ions, incorporated by 

previously prepared selenate compound (CuSeO4•5H2O) via neutralization 

of metal(II) hydroxide carbonate with dilute selenic acid solution. It has been 

trials carried out for selection of the optimal solvent that provides maximum 

solubility of the salts, containing Cu(II) and, the influence of the 

concentration and the pH of the stock solutions, as well as the time of reaction 

were investigated, the structure and stability of the complexes.  
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P9. IN VITRO ASSESSMENT OF THE CYTOTOXIC EFFECTS OF 

NOVEL RGD ANALOGUES AND CONJUGATES 
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Bruckdorfer3, Tamara Pajpanova1 
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Delivering peptides with antitumour action directly into cancer cells is one of 

the most important strategies in recent decades. 

The amino acid sequence L-arginyl-glycyl-L-aspartic acid (RGD) plays role 

in interaction of many adhesion protens by connecting with αvβ3 and αvβ5 

integrin receptors that are overexpressed on various cancer and angiogenic 

endothelial cells. Synthetic RGD peptides may affect adhesion, and tumour 

metastais, or directly induce apoptosis by activating caspases. 

Drug design based on the RGD structure may provide opportunity for 

targeted drug delivery and imaging, as well as a new chemotherapeutic 

treatment for cancer. 

We synthesized a series of short RGD mimetics and RGD conjugates and 

examined their cytotoxic activity against three cancer cell lines. 

RGD-modified peptides by shorter homologues of Arg (having a chain of 

5 carbons, α-amino-4-guanidino-butyric acid (Agb), and 4 carbon chain, α-

amino-3-guanidino-propionic acid (Agp), show an increase in the cytotoxic 

effect compared to the parent RGD peptide. 

Acknowledgements: The study was supported by National Science Fund, 

Ministry of Education and Science, Bulgaria, Projects: DN19/17, 20.12.2018 

and DM01/5, 17.12.2016 
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P10. CHEMICAL STABILITY OF AMINO ACIDS ANALOGUES OF 

MEMANTINE 

Aleksandra Tencheva, Antonio Rizakov, Petyo Rizakov, Radoslav 

Chayrov, Ivanka Stankova 

Department of Chemistry, South-West University “Neofit Rilsky”, 

Blagoevgrad, Bulgaria 

 

Memantine is a derivative of amantadine with low to moderate affinity for 

NMDA receptors. It is an uncompetitive NMDA receptor antagonist that 

binds preferentially to cationic channels working with the NMDA receptor. It 

blocks the effect of excessive levels of glutamate, which can lead to neuronal 

dysfunction. It is used to treat Alzheimer's disease. 

We synthesized of some amino acid esters of memantine with Gly, Ala, 

β-Ala, Phe, Tyr. The chemical stability of some of them was studied at pH 

1.0 and 7.4 and 37°C. An HPLC method was developed for quantification of 

the ester concentration. 

Acknowledgments: The authors thank for the financial support of a project 

RP-A11/18, SWU “Neofit Rilski”. 
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P11. EVALUATION OF ANTI-PROLIFERATIVE ACTIVITY OF 

TWO AVPI-RGD HYBRIDS OVER MDA-MB-231 BREAST 

CANCER CELLS AND THEIR COMBINATION WITH CISPLATIN 

Maya Georgieva, Anelia Balacheva, Roumyana Detcheva, Tamara 

Pajpanova 

Institute of Molecular Biology “Roumen Tsanev”, Bulgarian Academy of 

Sciences, Sofia, Bulgaria 

 

AVPI- and RGD- peptides are interesting object of pharmacology design in 

recent years. They are known to regulate apoptosis and play role in cell 

adhesion (RGD). Their combination in a hybrid molecule is supposed to 

enhance their anti-proliferative effects that may be useful for treatment of 

cancer cells.  

Herein we present a screening of anti-proliferative activity of two AVPI-

RGD hybrids over breast cancer cell line MDA-MB-231. We found that the 

modified hybrid exerted higher cytotoxic activity than the parent molecule as 

well as than the sum of its subunits. We also tested the peptides in 

combination with cisplatin looking for synergistic effect.  

Acknowledgements:  The study was supported by National Science Fund, 

Ministry of Education and Science, Bulgaria; Project Number: DM01/5, 

17.12.2016. 
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P12. LOOKING FOR POSSIBLE ENHANCED CYTOTOXIC 

EFFECTS OF SOME AROYLHYDRAZONES COMBINED WITH 

AVPI AND RGD ANALOGUES 

Maya Georgieva1, Anelia Balacheva1, Roumyana Detcheva1, Ivan Iliev1, 

Nives Galiḉ2, Tamara Pajpanova1 
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Aroyl-hydrazones are intensively investigated in recent years. They 

demonstrate various pharmacological properties as anticancer, antibacterial 

and antimicrobial activity. Hydrazones are also known as chelating agents 

whose metal complexes may be found useful as therapeutic agents.  

Previously we studied the cytotoxic activity of 17 new derivatives of 

aroylhydrazones and now we chose the two most potent and combined them 

with AVPI – and RGD- analogues in searching higher effects. The anti-

proliferative activity was checked by MTT assay after 72hs of treatment. 

MDA-MB-231 cell line was used. The combination didn’t increase the 

cytotoxic effect of the chosen aroylhydrazone derivatives. 

Acknowledgements: The study was supported by National Science Fund, 

Ministry of Education and Science, Bulgaria; Projects: DN19/17, 20.12.2018 

and DM01/5, 17.12.2016. 
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CONTAINING HALOGENATED AMINO ACIDS 

Emilia Naydenova, Desislava Borisova, Spaska Yaneva, Vladislava 

Ivanova, Dancho Danalev 
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Somatostatin (SST, SRIF, somatotropin release–inhibiting factor) is an 

inhibitory tetradecapeptide hormone which plays an important regulatory role 

in several cell functions, including inhibition of endocrine secretion, cell 

proliferation and also plays a role as a neurotransmitter in the central nervous 

system (CNS). The most of effects of SST and of its currently available 

analogues are mediated via five different G protein-coupled receptor 

(GPCRs), codenamed SSTR1–5 (somatostatin receptors subtype 1-5). 

Native SST has a very short or transient effect in vivo as it is rapidly 

inactivated by endo- and exo-peptidases. A large number of shortened SST 

analogues have been synthesized in order to increase its plasma half-life and 

have been evaluated for their therapeutic potential. 

Some authors were synthesized linear SSTAs, like BIM-23052 (DC-23-

99  D-Phe-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-NH2) and BIM-23053 (DC-25-

4 D-Phe-Ala-Tyr-D-Trp-Lys-Val-Ala-β-D-Nal-NH2) with high binding 

affinity to SSTR5 and low affinity to SSTR2 in pancreas, SCLC (small cell 

lung carcinoma) and brain cells and with GH inhibitor activity in cultured rat 

pituitary cells.  

This gave us the reason to synthesize modified analogues of BIM 23052, 

which are expected to possess anti-tumor activity. To study the relationship 

structure-biological activity a series of new analogues of BIM-23052 (D-

Phe1-Phe2-Phe3-D-Trp4-Lys5-Thr6-Phe7-Thr8-NH2) were synthesized, 

where Phe, at position 2 and 3 was replaced with Phe(F) or Phe(Cl). The 

peptides were synthesized by standard solid phase peptide chemistry methods 

– Fmoc -strategy. 
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ANALYTICAL METHODS IN PEPTIDE CHEMISTRY 
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Unsaturated fatty acids play many important roles in human biochemistry. 

They decrease levels of bad cholesterol and triglycerides in blood which are 

responsible for some heart disorders and atherosclerosis as well as they 

prevent thrombus formation. The reaction of oxidation of unsaturated fatty 

acid is catalyzed by enzymes named lipoxygenases (LOX). In mammals, this 

reaction help the production of leukotrienes and lipoxins, which regulate 

responses in inflammation and immunity. According to Steele et al. the 

presence of primary amino or hydroxyl functions are prerequisite for 

inhibition activity against LOX [1]. Taking into account this conclusion of 

Steele et al. and some our preliminary investigation on inhibitory activity of 

amino acid Ser on LOX [2], the aim of this work was to investigate inhibition 

potential of some protected derivatives of Ser and an oxyamino analogue of 

serine name canaline (Can) against soybean LOX.  

Acknowledgments: This research was supported by National Fund of 
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project DН 07/21 
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MEASURED IN PATIENTS WITH HASHIMOTO’S THYROIDITIS – 

AN ELECTRON PARAMAGNETIC RESONANCE STUDY 

Julieta Gerenova1,2, Galina Nikolova3, Yanka Karamalakova3, Veselina 

Gadjeva3 

1Clinic of Endocrinology, University Hospital, Stara Zagora, Bulgaria 

2Department of Propeudetics of Internal Diseases, Medical Faculty, Trakia 

University, Stara Zagora, Bulgaria 

3Department Chemistry and Biochemistry, Medical Faculty, Trakia 

University, Stara Zagora, Bulgaria 

 

Hashimoto's thyroiditis (HT) is the most common autoimmune thyroid 

disorder. It is well known that many HT patients are in euthyroid state for 

years and others of them with hypothyroidism, achieve euthyroidism due to 

treatment with levothyroxine. Although the role of presence of thyroid 

dysfunction for overproduction of free radicals has been elucidated, the data 

about the role of autoimmunity to sustain the presence of oxidative stress 

despite the normal serum thyroid hormone levels are contradictory. We 

investigated the changes in oxidative stress markers in HT patients in 

euthyroid state and under treatment with levothyroxine compared to healthy 

controls.   

The present study aimed by using electron paramagnetic resonance 

spectroscopy (EPR) methods to elucidate the radical mechanisms included in 

the pathogenesis of Hashimoto’s thyroiditis by following out the sera levels 

of some "real time" oxidative stress biomarkers. We investigated 49 with HT: 

14 (1 male and 13 female; mean age yr: 41±6) newly diagnosed patients with 

euthyroid HT, 35 subjects (2 male and 33 female; mean age yr: 51 ± 3) with 

HT treated with Levothyroxine. 23 healthy subjects were included as controls. 

All samples were measured in triplicate and presented as arbitrary units.  

We found elevated levels of ascorbate radicals in euthyroid HT patients 

compared to healthy controls (1.9±0.3, vs 0.7±0.1, р<0.00). Similar 

statistically significant increase was observed in HT patients treated with 

Levothyroxine comparing to controls (1.77±0.2, vs 0.7±0.1, р<0.00). 

Another confirmation about oxidative stress availability in this study 

were statistically higher levels of reactive oxygen species products found in 
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both studied patients’ groups comparing to the controls (euthyroid HT 1.60 ± 

0.22 vs. 0.46 ±0.08, р=0.00; HT under treatment 1.69 ± 0.2 vs. 0.46 ±0.08, 

р=0.00, respectively). 

Increase in the levels of Nitric oxide (•NO) are observed in euthyroid HT 

patients compared with the controls (35.24 ± 2.3 vs. 9.65 ±0.8, р=0.00).Our 

study showed also a statistically significant increases in the levels of 

registered •NO radicals in HT patients under treatment comparing to controls 

(34.73 ±1.5 vs. 9.65 ± 0.8, р=0.00).  

Oxidative stress is increased similarly in both euthyroid HT and HT 

patients under treatment and these data reinforce the idea that this is 

consequence of autoimmunity per se. Our results determine the addition of 

antioxidants in the treatment of HT patients regardless of disease activity. 
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The effect of chlorpromazine (CPZ) and thioridazine (TDZ) on erythrocyte 

membranes has been investigated by the method of hemolysis in hypotonic 

conditions. Both substances have a biphasic effect on membranes - 

stabilization at low concentrations and destabilization after reaching a critical 

concentration. The TDZ’s critical concentration is less than that of CPZ, 

which is consistent with the ratio of their partition coefficients. When 

nanoparticles of bovine serum albumin (BSA) are present in the solution, 

there is an increase in critical concentrations due to the incorporation of a 

portion of drug substances into the nanoparticles and the decrease of the 

drug’s concentration in the solution. 

 

 

  



 
 

60 

 

P17. SYNTHESIS AND CHARACTERIZATION OF 

FLUORESCENCE PEPTIDE PROBES FOR GASTRIN RELEASING 

PEPTIDE RECEPTOR (GRPR) OVEREXPRESSING TISSUES 

VISUALIZATION 

Delyan Zhekov1, Paulina Sugareva1, Yassen Hristov1, Valentin 
Lozanov1 

Department of Medical Chemistry and Biochemistry, Medical University of 
Sofia, Sofia, Bulgaria 

 

Lung, prostate and breast cancers represent 3 of the 4 highest-incidence 
diagnosed cases worldwide. Significant percentage (>60%) of these 
malignancies and their related metastases readily overexpress Bombesin 
(BnR) type peptide receptors, mainly Gastrin Resealing Peptide Receptor 
(GRPR, BnR2). [1] Such overexpression a pattern makes GRPR a promising 
target for novel diagnostics and therapeutics.  

Bombesin is an amphibian tetradecapeptide with high affinity for the 
GRPR. Bn and the native ligand Gastrin Releasing Peptide (GRP) share a 7-
residue C-terminal homology, essential for the receptor binding and 
expression of biological activity. [2] Significant number of Bn derivatives for 
GRPR targeting and visualization have been excessively reported. in the last 
2 decades Whole-length Bn and the truncated Bn (7-14) peptide are the two 
agonist sequences studied the most [3] However, Bn (5-14) has not received 
much research attention. 

Optical fluorescence imaging combines very high spatial resolution and 
sensitivity; it’s a valuable technique for the development of low cost, high-
specificity imaging agents with pre-clinical applications. 

Acridone derivatives are well-recognized for their high-intensity 
fluorescence coupled with excellent quantum yield and molar absorption 
coefficients. DNA intercalation and topoisomerase and telomerase inhibition 
are also reported, promoting acridone-based anti-cancer, anti-malarial and 
anti-bacterial drugs. [4] 

To our knowledge, no acridone-labeled truncated Bn sequence has been 
studied We report on the synthesis and evaluation of a novel fluorescence-
labelled Bombesin (Bn) fragment (Bn(5-14)) for the targeting and 
visualization of GRPR-overexpressing tissues. 
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Amino acids, which are natural constituents of proteins and peptides that 

present in foods, are known to contribute in many essential functions in the 

organism. The knowledge of the amino acid profile as well as their content in 

everyday food income is very important for the characterization of their 

biological value. There are several methods for identification that are 

applicable. The purpose of this study is to develop a faster and significantly 

more sensitive and accurate method for determination of free amino acids in 

everyday foods and drinks. Using a triple one-step extraction and 

derivatization, followed by liquid chromatography–mass spectrometry 

electrospray ionization, we managed to complete this task. To develop a 

liquid chromatography (LC)–MS/MS method allowing sensitive, accurate, 

and unambiguous determination of the free amino acids, we synthesized an 

amino-specific derivatization reagent - 2-[N-(2-fluoroacridonyl)]-ethyl-N-

succinimidyl carbonate (FAESC) [1]. The introduction of FAESC moiety into 

the compounds leads to increase of their ionization properties, generation of 

unique fragmentation pattern and improvement in the sensitivity of the 
analysis. The method allows determination of 30 individual compounds 

including biogenic amines and polyamines in less than 10 min with sensitivity 

of below 10 pg/ml in sample.  
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Тhe major light harvesting complex of photosystem II (LHCII) is the most 

abundant protein in the photosynthetic (thylakoid) membranes of higher 

plants and on Earth. This pigment-protein complex has important structural 

and functional roles related to the maintenance of the membrane architecture 

and optimization of light harvesting. In order to respond to changes in the 

environment and to adjust its function LHCII adopts different conformational 

states. In this work we study the thermal stability of LHCII (as a measure of 

its conformational stability) in different functional states of the thylakoid 

membrane - stacked/unstacked, normal/low light adapted, 

protonated/partially deprotonated. Differential scanning calorimetry 

measurements strongly suggest that a specific LHCII conformation is 

associated with each of the studied functional states of the thylakoid 

membrane.    
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Hemocyanins (Hcs) are oxygen-transporting proteins that present in the 
hemolymph of various mollusks and arthropods [1]. They exhibit numerous 
physiological activities including non-specific stimulation of the immune 
system, anticancer, antibacterial, antiviral, radioprotective activities, and 
some other [1]. Chemical modification of the Hcs may result in changes in 
their structure and can alter or enhance their biological activities. This is the 
first report on the conjugation of a hemocyanin from Rapana thomasiana 
(RtH) with vitamin B9 (RtH-vit B9). The reaction was conducted in two steps. 
At first, N-hydroxysuccinimide ester of vitamin B9 was obtained, then the 
activated ester was reacted with the RtH molecules. The target RtH-vit B9 
was purified using PD-10 desalting columns. The degree of the modification 
was estimated spectrophotometrically by the changes in the absorbance at 
363 nm and the protein concentration was determined using Bradford’s 
method.  

The FTIR spectra of the native and the modified RtH were collected by 
direct deposition of the samples on attenuated total reflectance (ATR) element 
in frequency region 4000–600 cm−1 (ATR) with 128 scanning and at 
resolution of 1 cm−1. Then the ATR-FTIR spectra were Fourier deconvoluted 
by Opus software version 5.5 using band width of 14 cm−1, 2.9 resolution 
enhancement factor, and Lorentzian lineshape in order to describe 
quantitatively the changes in the Hc secondary structure that are due to the 
modification with vitamin B9. Second derivative spectra were obtained using 
the Savitzky–Golay algorithm based on 25 smoothing points. Then, the 
relative contribution of each band component of the Amide I band was 
determined by curve fitting following the procedure of OPUS program.  
Differential scanning calorimetry was used to monitor the changes in the 
thermal stability of RtH upon modification with vitamin B9. Correlation 
between the degrees of modification, changes in the RtH secondary structure 
and their thermal stability were observed. 
Acknowledgement: This work is part of the research project ДКОСТ 01/27, 
financially supported by the National Science Fund of the Ministry of 
Education and Science of the Republic of Bulgaria. 
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Multiple myeloma (MM) with secretion of monoclonal immunoglobulin A 

(IgA) accounts for about 20% of the MM cases. The diagnosis is primarily 

based on IgA paraprotein level determined by serum protein electrophoresis 

but a drawback of this technique is the diffused migration of IgA paraproteins 

which often obscures their reliable detection. In this work we study in detail 

the thermodynamic behavior of IgA MM blood serum proteome, probe its 

diagnostic potential and check the relation between the electrophoretic 

mobility of the paraproteins and their thermal stability. Our data demonstrate 

that the electrophoretic mobility of IgA paraproteins is related to altered 

intermolecular interactions, plausibly the formation of IgA oligomers and/or 

albumin-IgA complexes. In addition, we show that high IgA levels exhibit 

specific calorimetric features that can be used to discriminate IgA MM from 

other MM subtypes. 
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Graphene oxide (GO) is a promising two-dimensional carbon based 

nanomaterial with potential applications in biosensing and biomedical field 

(drug and gene delivery, and bioimaging) due to its unique physicochemical 

properties - excellent thermal and electronic conductivity, high elasticity, and 

mechanical strength. Understanding the interaction between GO and 

biomolecules is fundamentally important for the biomedical application of 

this nanomaterial. The binding interaction between GO and human serum 

albumin (HSA) was studied using differential scanning calorimetry. The 

results clearly indicate that HSA binds to small size GO sheets without 

affecting the protein conformation and thus GO-HSA system shows a promise 

for future biomedical applications. 
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Hemocyanins (Hcs) are oligomeric copper-containing respiratory proteins, 

freely dissolved in the hemolymph of many arthropod and mollusc species. 

In addition to their important biological function, molluscan Hcs have shown 

promising properties in the development of various medicinal products 

including antiviral agents, conjugate vaccines and immunotherapy of cancer. 

In this work, the structure in solution and conformational stability of 

hemocyanin, isolated from snails Helix aspersa maxima (HaH) and its 

isoforms, β-НаН and aD+N-НаН, were examined by absorption and 

fluorescence spectroscopy and differential scanning calorimetry (DSC).  

Upon excitation of the fluorescence of the proteins at 295 nm, the 

emission was determined by tryptophyl residues located in the hydrophobic 

interior of the molecules. This was confirmed by the fluorescence quenching 

experiments with acrylamide, cesium chloride and potassium iodide. DSC 

experiments demonstrated significant hemocyanin thermostability with a 

transition temperature (Tm) ~ 80 °С. Data from the absorption spectroscopy 

studies showed that the heat-induced inactivation of the copper-containing 

active sites preceded the overall denaturation of the proteins. It is supposed, 

that the high degree of oligomerization is an important factor for stabilizing 

the structure of the hemocyanin molecule.  
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Cannabinoid receptor type 2 (CB2) is a member of the G protein-coupled 

receptor superfamily. The CB2 plays an important role in regulating receptor 

desensitization and internalization. It has protective effects in chronic 

degenerative diseases. 

In the absence of the crystal structures of CB2 receptor, 3D homology 

models with different templates have been reported in the literature, but these 

models are not available for widespread use. The aims of the study are: 1) to 

choose within the published crystallographic structures templates for 

homology modeling of the CB2 receptor and to evaluate them with different 

computational tools; 2) to investigate the interaction between the developed 

model of CB2 and the several known cannabinoid ligands in order to 

determine the structure-activity relationship by using molecular docking with 

software GOLD 5.2. The obtained results could be used for further in silico 

experiments of the cannabinoid receptor-ligand interactions. 
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One of the important tasks for applied bioinformatics is the collection of 

sequence data and its associated biological information. The purpose of the 

present study is to compare the results of computer modelling for models of 

the cannabinoid receptor type 1 (CB1) and the cannabinoid receptor type 2 

(CB2) and the cannabinoid ligands. In order to determine the structure-

activity relationship between several known cannabinoid ligands and models 

of the cannabinoid receptors docking experiments were performed.  

The analysis of the obtained results shows that after the docking with 

models of the cannabinoid receptors and the values of the scoring functions 

from GOLD 5.2 was established a high correlation with the data from affinity 

of the cannabinoid ligands. This suggests that the models of the CB1 and CB2 

receptors could be used in further investigation and design of new potential, 

selective and active cannabinoid ligands with the desired effects.  
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One of the important topics in structural bioinformatics is the analysis of 

protein sequences and their biological functions, and also the assessment of 

protein structural similarities. These researches play critical roles in drug 

design, homology modeling and protein structure prediction.  

Therefore, it is important to evaluate the structures similarity and to 

identify similar predictions. The degree of similarity of two protein 3D 

structures is usually measured with the root‐mean‐square distance (RMSD) 

between equivalent atom pairs. The objective of this research is to present a 

simple procedure to calculate the RMSD between pairs of 3D structures and 

to align the structures in order to find the minimal value of RMSD. As the 

implementation language the object-oriented programming language C# has 

been chosen 
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Proctolin (RYLPT) was the first invertebrate neuropeptide to be fully 

sequenced (already in 1975) and occurs with identical structure in both 

crustaceans and insects, where it has myo- and neurostimulatory actions. The 

Drosophila receptor is the first invertebrate proctolin receptor to be identified. 

Over the years, a large number of agonists and antagonists have been 

synthesized to find the structure-activity relationship. Computer methods now 

enable analysis of various analogs quickly. 

The aim of the present study is to model the proctolin receptor and to 

perform docking with known analogues both agonist and antagonist. 

Obtained results are promising and opened an area for further profound 

investigation in order to optimize the receptor structure and to design new 

agonists and antagonists of proctolin. 
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One of the most commonly used measure in the bioinformatics is root-mean-

square deviation of atomic positions (RMSD). It is the measure of the average 

distance between the atoms of superimposed proteins.  

In the present study we describe a program to calculate RMSD between 

two structures. The software has been developed that detects two surfaces of 

two molecular structures – convex and concave and the area of their 

interaction by calculating RMSD between them. The program uses fragments 

of files from Protein Data Bank format and calculates the RMSD between 

them. The program is implemented in the Python programming language and 

is based on the Kabsh algorithm. 
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Vipoxin is a complex composed of two protein components with the same 

length but with opposite functions: toxic and inhibitory. Vipoxin complex 

features two high-affinity Ca2+-binding sites, which are associated with 

enzymatic activity and thermal stability. Structural changes after incubation 

with Ca2+ and chelating agents have been studied by DLS and ITC. High 

concentration Ca2+ stabilizes Vipoxin structure. However, the enzymatic 

activity is significantly reduced. When Ca2+ dissociation is started Vipoxin 

activity increases and with the decrease of Ca2+  is followed by a decrease. 

The Ca2+ binding–dissociation results are reversible and produce some 

changes in enzyme structure and shape. Thermal stability studies showed that 

complete Ca2+ dissociation leads to aggregation, which is consistent with the 

preservation of the Vipoxin. The results suggest that when only one Ca2+ ion 

is available Vipoxin exhibits highest enzymatic activity.  The excess of Ca2+ 

ions (two or more) stabilizes thermally the complex (probably linked with 

body temperature increase). Thus, the two Ca2+ sites available in the Vipoxin 

complex have different functions. One is likely to fulfil a catalytic/enzymatic 

function while the other is involved in conservation of the complex. 
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In the course of solving the Schrodinger equation for one molecule, the most 
advantageous molecular geometry has to be found. This can only be achieved 
by creating an appropriate input geometry of the molecule. In this sense, if 
chemical arguments can be found in the creation of input geometry, this 
molecule is a suitable object for molecular modeling and the quantum-
chemical optimal geometry found corresponds to the most stable geometry 
for this molecule. 

Peptides are not agreeable subjects for quantum-chemical investigation. 
The reasons are several. On the one hand, the peptides have many single 
bonds around which rotation is possible. This means that many local minima 
are possible in the hyper-surface of the potential energy of the molecule and 
exist a real chance to miss the global minimum in it: not to find the most stable 
spatial structure. On the other hand, the optimization procedures should 
render in to account of the influence of the environment, as it is the situation 
in the organisms, and this further complicates the task even if the influence of 
the solvent (most commonly water) is only reported through an additional 
term in the Hamiltonian of the system, rather than by explicit methods. Last 
but not least, peptides usually contain many atoms, making it impossible to 
use more precise quantum-chemical methods. 

In this work we will present the spatial structures of a series of peptides  
designed on the  base of the three functional groups of aspartic acid 
comprising various structural elements. These compounds include important 
for the AD treatment effects (Inhibitory activity against β-secretase, AcChE, 
BuChE and antiaggregation activity). They could be tested as AcChE and 
BuChE inhibitors, as well as descriptors that may be related to their ability to 
form strong enzyme-inhibitory complexes. 

All calculations are done using the program package Hyperchem 8.0 
Prefesional edition. According to the calculated descriptors for the lead 
compound in order for a peptide to be active, there must be a high 
polarizability (between 500 and 530 au), a hydration energy of about -16 ÷ 
-17 kcal/mol and, log P: -2.29. The closest lipophilicity to the lead compound 
have peptides 3, 8 and 4. The remaining peptides are too hydrophilic (Log P 
more than 3). Polarizability between 500 and 530 au have several peptides 
except the first two and those between the 5th and 15th that are too 
polarizable. According to the hydration energy, peptide 2 is the most suitable 
for synthesis. Peptides 1, 3 and 4 have less hydration energy, and all others 
are higher than the lead compound. 

Acknowledgments: This study is supported by the Scientific Research Fund 
of Bulgaria through the project DH 03/8. 
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NEUROPEPTIDES, PEPTIDE HORMONES AND IMMUNOLOGICAL 
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P31. TURMERIN, THE ANTIOXIDANT POLYPEPTIDE IN 

CURCUMA LONGA COMPOSITION, PROVIDES OXIDATIVE-

MODULATING ACTIVITY AT BLEOMYCIN-INDUCED 

PULMONARY FIBROSIS 
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Piperova1, Ekaterina Georgieva1, Petya Hadjibojeva2, Anna Tolekova2, 

Veselina Gadjeva1 
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The progression of Bleomycin-induced pulmonary fibrosis (BPF) leads to 

complex of interactions between different molecules and cells, characterized 

with extracellular matrix deposition, oxidative-stress changes, and pulmonary 

remodeling1. The cytotoxic Bleomycin application induce oxidative-

dysfunctional changes in alveolar epithelial cells leads to increased formation 

of •О‾2, H2O2, •ОН, including NO• radicals2.  

Present investigation was focused on determination of oxidative 

modulating/ protective activity of antioxidant polypeptide Turmerin in 

Curcuma longa composition (T/CL), against bleomycin-induced damages in 

murine model. 

Modulatory effect of T/CL in vivo was investigated in 24±2 animals 

(50±4,3g; IRC non-inbreed white mice; treated 28 days) with registered BPF. 

Treated animals were divided into four groups and post injection had access 

to food and clean water: 

1) Control group (CG) - standard diet/ conditions;  

2) Bleomycin alone (0.069U/ml);  

3) T/CL extract (40 mg/ml);  

4) T/CL extract (40 mg/ml)+ Bleomycin (0.069U/ml);The antioxidant 

were injected 2 hrs prior antibiotic.   
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To assess scavenging potential of T/CL extract, freshly-isolated blood 

was investigated for lipid peroxidation (MDA), and activities of antioxidant 

enzymes superoxide dismutase (SOD), catalase (CAT). Bleomycin-induced 

intracellular NO• generation and its inhibition by Turmerin/ Curcuma longa 

extract (40 mg/ml) treatment was evaluated by Carboxy-Ptio.K probe using 

EPR spectroscopy. 

Results of the study displayed 40mg/ml as effective dose (ED) of T/CL 

extract. A significant (p< 0.05) decrease in MDA and significant (p < 0.05) 

increase in SOD and CAT activities was observed in T/CL treated group, as 

compared to Bleomycin alone. EPR analysis demonstrated significant 

(p < 0.05) reduction in NO• radical levels in serum in T/CL and T/CL + 

Bleomycin treated groups, comparing to Bleomycin treated group. 

Present study indicated that polypeptide in Curcuma longa structure is 

important for the antioxidant system and transforms the O2
- anion and ROS 

degradation. Concomitantly, the decrease in MDA and NO levels indicates 

the increased metabolic activity providing the protective properties of the 

extract in blood. Additional studies can evaluate the detailed mechanisms of 

antioxidant protection of peptides alone or in combination with BPF 

progression. 

References: 
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P32. N-[N'-(2-CHLOROETHYL)-N’-NITROSOCARBAMOYL-

GLYCINE AMIDE OF 2,2,6,6-TETRAMETHYL-4-

AMINOPIPERIDINE-1-OXYL (SLCNUGLY) PROVIDE 

OXIDATIVE PROTECTION IN PANCREAS, ALONE AND IN 

COMBINATION 

Yanka Karamalakova1, Antoaneta Zheleva1, Galina Nikolova1, Anna 

Tolekova2, Veselina Gadjeva1 
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Recently, has been reported good ex vivo radioprotection for the nitroxyl–

labeled, aminoacid drug N-[N'-(2-chloroethyl)-N’-nitrosocarbamoyl-glycine 

amide of 2,2,6,6-tetramethyl-4-aminopiperidine-1-oxyl (SLCNUgly). 

Previous investigations demonstrated that the nitroxyl labeled SLCNUgly 

was freely membrane permeable easily could cross the blood brain barrier 

(BBB) and exhibited ex vivo high anticancer activity and low general toxicity 

in organs.  

Further investigation was focused on the effects of SLCNUgly 

administration on the oxidative protective ability in pancreas and potential 

use alone or in therapeutic combination with natural antioxidants (SQGD and 

Psoralea Corylifolia Linn).  

Effect of SLCNUgly in vivo was investigated in 24 IRC non-inbreed 

white (53±4,3g) mice. Treated animals were divided into four groups and post 

injection had access to food and clean water; 

1) Control group (CG) - standard diet/ conditions;  

2) SLCNUgly alone (single injection with 40 mg/kg);  

3) SQGD (40 mg/kg) + SLCNUgly (40 mg/kg); The antioxidant were 

injected 2 hrs prior SLCNUgly.   

4) Psoralea Corylifolia L. (40 mg/kg) + SLCNUgly (40 mg/kg); the 

antioxidant were injected 2 hrs prior.   

4 hrs after SLCNUgly administration, alone or in combination in freshly-

isolated homogenates of pancreas was investigated lipid peroxidation (MDA) 

level, and activities of antioxidant enzymes superoxide dismutase (SOD) and 
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catalase (CAT). Effect of SLCNUgly treated alone or in combination was 

evaluated on intracellular ascorbate radical (Asc•) levels and ROS production 

by adapted Electron Paramagnetic Resonance (EPR) methods. 

Registered MDA, SOD and CAT values after SLCNUgly treatment were 

close compared to CG. MDA, SOD, CAT levels for SQGD + SLCNUgly 

combination were lower than SLCNUgly alone and CG. EPR analysis 

demonstrated a significant Asc radicals reduction (p< 0.05) for SQGD + 

SLCNUgly combination and ROS production close/decreased for SLCNUgly 

alone,  SQGD + SLCNUgly and P. Corylifolia + SLCNUgly, compared to CG. 

Despite the occurrence of residual oxidative processes in the pancreas 

(elevated levels of Asc• radicals and ROS products), SLCNUgly in 

combination with SQGD successfully limits these damages, an effect in 

support of which are the registered, low levels of lipid peroxidation (MDA) 

and the proportional activities of antioxidant enzymes. 
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P33. ROLE ОF GLUTATHIONE АND GLUTATHIONE 

PEROXIDASE IN CHRONIC VENOUS INSUFFICIENCY 

PATIENTS WITH/ WITHOUT TYPE 2 DIABETES MELLITUS 

Hristo Abrashev1, Yanka Karamalakova2, Tanyo Kavrakov2, Galina 
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Glutathione (GSH) and Glutathione peroxidase (GSH-Px) are important 

peptides/ enxymes in detoxification and reducing oxidative stress (OS). It is 

speculated that this peptides are induced under conditions of increased 

oxidative stress as a protective mechanism. The study evaluates the levels of 

GSH and GSH-Px in Chronic Venous Insufficiency (CVI) patients with/ 

without type 2 Diabetes. 

The investigation was conducted in Medical Faculty in collaboration with 

UMBAL, Stara Zagora, Bulgaria. 32 diagnosed cases of CVI were selected 

and divided into two groups i.e.:  1group- with and 2group- without Type 2 

Diabetes mellitus. 35 ages and sex matched healthy volunteers were taken as 

control group (CG). Written informed consent was obtained from all the 

subjects. All patients were investigated for plasma GSH and GSH-Px levels, 

serum MDA and SOD/CAT profile. 

Plazma GSH and GSH-Px activity was significantly high (p<0.05) in CVI 

patients compared to CG. CVI patients with Type 2 Diabetes had increased 

plazma GSH and GSH-Px activity, indicating induced OS. MDA levels was 

also significantly higher (p<0.05) in CVI patients with Type 2 Diabetes. SOD 

and CAT levels was significantly increased (p<0.05) in CVI diabetic patients 

and close to the CG in non-diabetic.  

Increased plazma GSH and GSH-Px, SOD and CAT activity in CVI patients 

with Type 2 Diabetes suggested protective mechanism of action against 

intracellular ROS concentration and increased OS. In parallel, the elevated 

OS reflects on increased MDA levels.  
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P34. GLUTATHIONE AND GLUTATHIONE PEROXIDASE 
LEVELS INFLUENCE IN INTRACELLULAR REDOX DEFENSE IN 

NORMOTENSIVE PREGNANT WOMEN 

Iliana Koleva1, Yanka Karamalakova2, Galina Nikolova2, Veselina 
Gadjeva2 

1Clinic of “Gynecology”, UMHAT "Prof. St. Kirkovich", Stara Zagora, 
Bulgaria 

2Department Chemistry and Biochemistry, Medical Faculty, Trakia 
University, Stara Zagora, Bulgaria 

 

Investigation the correlatin of Glutathione (GSH) and Glutathione peroxidase 
(GSH-Px) in normotensive pregnant (NP) women and healthy controls (CG) 
and to influence the effect of tthis peptides on intracellular redox status.  
This study included 40 normal pregnant (Ist, IInd, IIIrd trimesters) women 
(17-36 years, normotensive/ non-smokers) and 25 non-pregnant (20-32 years, 
normotensive/ non-smokers/ healthy) women. All patients were examined 
after obstetric admission (NP)/ or initial medical view (CG) at UMBAL, Stara 
Zagora, Bulgaria, and followed up until delivery. GSH, GSH-Px estimated in 
6 ml fresh blood samples and measured by ELISA tests (Akerboom and Sies, 
1991)1.  
The groups did not differ significantly with respect to smoking prevalence, 
ethnicity, education level and age. А low body mass index was seen in both 
groups of patients. The average age of pregnant women was 28-29.5 years, 
and the mean gestational age at the time of birth was 37.5 and 38.3 weeks, 
respectively.  
In evaluating the GSH (12.9, 18.4 and 22.07, nmol/ml) (p<0.004), GSH-Px 
(56.7, 83.44 and 89.9 ng/ml) (p<0.05) levels of pregnant woman across the 
three trimesters, was found statistically significant increase in mean levels, 
compared to CG. The results are consistent with the findings that GSH and 
GSH-Px increased during pregnancy.  
The increased GSH and GSH-Px activity during normotensive pregnancy is a 
protective mechanism of the mother's organism to protect fetus from 
hydrogen peroxide harmful effects and to suppress lipid peroxidation. It can 
be concluded, that increased GSH and GSH-Px activity in third trimester of 
pregnancy suggests that enzymes plays an important role provides the balance 
of oxidant/ antioxidant systems, and leading to normalization of the 
intracellular redox status. Peptides prevent direct inactivation of ROS/RNS 
molecules, promoting normal fetal development and reduced detoxification 
processes. 

References: 
1. Akerboom, T.P., and Sies, H. Methods Enzymol., 77, 373-382 (1981). 
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PEPTIDE DERIVATE FOR OXYDATIVE CHANGES INDUCED BY 
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ACE inhibitors are among the main groups of antihypertensive medications. 
Lysinopril is a synthetic peptide that competitively binds and inhibits the 
angiotensin converting enzyme. Oxidative stress (OS) is a key factor in the 
molecular mechanisms associated with cardiovascular and renal diseases 
associated with hypertension. Moreover, the hypertension, by itself, can also 
contribute to oxidative stress increasing.  The study aim is a good 
understanding of the role of oxidative stress in vascular pathology and the 
potential for reduction of oxidative stress through a change in therapeutic 
behavior. The aim of this study is to evaluate the oxidative stress role in the 
vascular pathology and opportunities for oxidative stress reduction by 
changing the therapeutic approach. 

Oxidative stress was determined in 82 people with arterial hypertension 
receiving regular antihypertensive therapy and 20 healthy volunteers. Patients 
treated with Lisinopril (n=41) were compared with a combined treatment 
group (Lisinopril and Bisoprol, n = 21) and group treated with a Valsartan 
(n=20). For this purpose were used spectrophotometric and Electron 
Paramagnetic Resonance (EPR) methods.  

Oxidative stress is increased in patients with essential hypertension and 
its role in the pathophysiology of the disease is possible. Regarding the real 
time indicators of oxidative stress therapeutic advantage in essential 
hypertension, the use of ACE inhibitor in front of angiotensin-receptor 
blocker (NO radicals -Lisinopril 5-10 mg/d- 32.7 arb. Units NO radicals vs 
Valsartan 160 mg/d-38.79 Arb Units NO radicals; р=0.03). Regarding the 
lipid peroxidation process a therapeutic advantage has the monotherapy with 
an ACE inhibitor (Lisinopril 5-10 mg/d-2.97 μmol/ml vs normotensive 
controls 2.49 μmol/ml; p=0.09). With respect to DNA damage the most 
pronounced protective effect has the arterial hypertension monotherapy with 
an angiotensin-receptor blocker (2.89 ng/mL vs 2.12 ng/mL; p=0.03). 

The study shows some benefit in ACE inhibitors therapy with respect to 
lipid peroxidation and DNA damage relating to an angiotensin-receptor 
blocker. 
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ACTIVITY OF NEW HEMORPHIN-5 ANALOGUES 

Petia Peneva1, Petar Todorov1*, Daniela Pechlivanova2, Stela 

Georgieva1, Radka Hadjiolova3, Elena Dzhambazova4 
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Hemorphin-5, also known as Valorphin (Val-Val-Tyr-Pro-Trp-Thr-Gln), is a 
naturally occurring, endogenous opioid peptide of the Hemorphin family with 
affinity for opioid receptors and morphinomimetic properties. Hemorphin-5 
is short-chain peptide initially obtained from a particular region of the β-chain 
of hemoglobin. The Hemorphin peptides are increasingly being used in the 
treatment of various diseases such as hypertension, epilepsy, diabetes, chronic 
pain, cancer, and etc. In order to block the enzymes involving conversion of 
angiotensin peptides is required searching of non-toxic substances with more 
efficient anti-inflammatory and analgesic activity. This report refers to the 
investigation of nociceptive activity of newly synthesized hemorphin-5 
analogues containing unnatural amino acids injected intracerebroventriculary 
in mice. The novel blood peptide derivatives have been prepared by 
replacement of Gln at position 7 with unnatural amino acids (Val-Val-Tyr-
Pro-Trp-Thr-X) using SPPS, Fmoc-strategy. In order to inquiry of the 
influence of amino acid residues have been incorporated of Ile/Aib at position 
1 (X-Val-Val-Tyr-Pro-Trp-Thr-Gln). The crude neuropeptides were purified 
on an RP-HPLC and the molecular weights were determined, using ES-MS, 
and also determining of the specific angles of optical rotation. The 
nociception was studied using acetic acid-induced writhing test. The mice 
were observed for typical movements (writhes) for 30 minutes after the 
injection of the irritant. Some of the newly-synthesized Valorphin-5 
analogues showed significant time- and dose-dependent antinociceptive 
effect compared to both the saline-injected controls (p<0.001) and the 
reference compound at the same doses.  

Acknowledgment: We gratefully acknowledge the financial support by 

University of Chemical Technology and Metallurgy (UCTM), Sofia, 

Bulgaria, and the Scientific Research Center at UCTM - 2018. 



 
 

82 

 

P37. SYNTHESIS AND NEUROPHARMACOLOGICAL STUDIES 

OF NOVEL VV-HEMORPHIN-5 ANALOGUES 

Petia Peneva1, Petar Todorov1*, Tzveta Stoyanova2, Jana Tchekalarova2 

1University of Chemical Technology and Metallurgy, Sofia, Bulgaria 
2Institute of Neurobiology – BAS, Sofia, Bulgaria 

 

VV-Hemorphin-5 is a naturally occurring, endogenous opioid peptide of the 

Hemorphin family with affinity for opioid receptors and morphinomimetic 

properties. VV-Hemorphin-5 is а short-chain peptide initially obtained from 

a particular region of the β-chain of hemoglobin. The Hemorphin peptides are 

increasingly being used in the treatment of various diseases such as 

hypertension, epilepsy, diabetes, chronic pain, cancer, etc. In order to block 

the enzymes involving conversion of angiotensin peptides is required 

searching of non-toxic substances with more efficient anti-inflammatory, 

аnticonvulsant and analgesic activity. A series of VV-hemorphin-5 

analogues, containing unnatural amino acids, were synthesized and their 

anticonvulsant activity was tested on ICR mice by measuring the time of three 

different seizure phases (myoclonic, clonic and tonic) induced by intravenous 

infusion of pentylenetetrazol (PTZ). The novel blood peptide derivatives have 

been prepared by replacement of Gln at position 7 with unnatural amino acids 

(Val-Val-Tyr-Pro-Trp-Thr-X) using SPPS, Fmoc-chemistry. In order to 

inquiry of the influence of amino acid residues have been incorporated of 

Ile/Aib at position 1 (X-Val-Val-Tyr-Pro-Trp-Thr-Gln). The crude 

neuropeptides were purified on an RP-HPLC and the molecular weights were 

determined, using ES-MS. The peptides were injected 

intracerebroventricularly at doses of 5, 10 and 20 µg, respectively, in a 

volume of 10 µl. The most potent peptides, with increased thresholds for 

myoclonic, clonic and tonic seizures compared to vehicle were V2, at a dose 

of 10 µg, and V4, at the lowest dose of 5 µg, which effects were comparable 

to that of V1, used as a positive control. Based on anticonvulsant screening 

results these newly synthesized peptides will be explored in other seizure tests 

with different mechanism of action as well as in models of epilepsy. 
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Peptide analogues containing photochromic units as azobenzene could be 

acting as photoswitches that interconvert between E and Z isomers around 

azo-group offer highly predictable light state structural properties. These 

molecules are relatively small and adopt predictable conformations they are 

well suited as tools to interrogate cellular function in a spatially and 

temporally controlled fashion and for applications in photopharmacology and 

biochemistry. In order to elucidate the influence of azobenzene-peptides we 

introduced the different substitution azobenzenes to the N-side of Valorphin 

analogues. Herein we report the synthesis and characterization of novel 

azobenzene containing Valorphin analogues. Valorphin is a naturally 

occurring, endogenous opioid peptide of the Hemorphin family with affinity 

for opioid receptors and morphinomimetic properties. These peptides are 

increasingly being used in the treatment of various diseases such as 

hypertension, epilepsy, chronic pain, cancer, and etc. The synthesis and 

characterization of a photochromic compound, in which Valorphin analogues 

are linked through their N-terminal amino group by azobenzene units, are 

reported. The synthesis was achieved by a modified SPPS by Fmoc-strategy, 

based on the reaction between different substitution azobenzenes with N-

terminal amino group of heptapeptide Valorphin (Val-Val-Tyr-Pro-Trp-Thr-

Gln) directly to the resin. The crude peptides were purified on an RP-HPLC 

and the molecular weights were determined, using ES-MS, and also 

determining of the photoisomerization.  

Acknowledgment: This work was financial supported by the Bulgarian 
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Neurotensin (NT, pGlu-Leu-Tyr-Glu-Asn-Lys-Pro-Arg-Arg-Pro-Tyr-Ile-

Leu) is a neuropeptide found in the periphery and in the central nervous 

system. The physiological and biochemical actions of NT are mediated 

through binding to NT receptors (NTRs). It is well-known that the active 

fragment of neurotensin is 8-13 (RRPYIL).  

The main drawback in the use of NT or any other endogenous peptide as 

a drug is extremely short half-life as a result of their rapid degradation by the 

action of peptidases. To overcome this problem, various neurotensin 

analogues were synthesized, which include linear peptides, cyclic peptides 

and non-peptide molecules. 

Additionally, incorporation of unnatural, guanidino containing and 

hydrophobic amino acids in bioactive peptides, and as we already reported, 

in the NT[8-13], increases both biological activity and resistance toward 

enzyme degradation.  

These observations prompted us to develop new analogues containing 

shorter homologues of Arg (having a chain of 5 carbons, α-amino-4-

guanidino-butyric acid (Agb), and 4 carbon chain, α-amino-3-guanidino-

propionic acid (Agp) at the N-terminal end of the NT[8-13]. In the present 

study, we thus investigated the effects of Agp/Agb residue incorporation at 

the positions 8 and 9 of the NT[8-13] fragment on biological activity. 
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The endocannabinoid system consists of the endocannabinoids, cannabinoid 

receptors and the enzymes that synthesise and degrade endocannabinoids. 

Cannabinoid receptors (CBR) are important class of receptors as they are 

involved in various physiological processes. Many of their effects are 

mediated by two G protein-coupled receptors (GPCRs), (CB1) and (CB2), 

although additional receptors may be involved. The purpose of this paper is 

to present a computer modeling of the CBR and several known cannabinoid 

ligands in order to determine the structure-activity relationship by using 

molecular docking with software GOLD 5.2. Four scoring functions provided 

with GOLD 5.2 were used for molecular docking of the models of CBR1 and 

its crystal structure and the known cannabinoid ligands. The obtained results 

could be used further for in silico experiments of the interaction between CBR 

and cannabinoid ligands. 

Acknowledgements: This work is partially supported by the project of the 
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A specific protein fragments that have a positive influence on body functions 

and conditions are bioactive peptides. These peptides are with hormone- or 

drug like activity and play an important role on human health. 

The antihypertensive peptides are one significant group of these peptides, 

which are used as Angiotensin-converting enzymes inhibitors, becouse they 

are associated with decreasing of high blood pressure and plays an important 

role at cardiovascular diseases. Angiotensin-I Converting Enzyme (ACE) is  

one  of  the  major components  of  the  so-called  Renin-Angiotensin  System 

(RAS). Renin  is  responsible  for  the  releasing  of Angiotensin I (AI) in 

blood, after renin’s catalytic action on the  angiotensinogen. The role of ACE 

in blood pressure is conected with the inhibition of ACE enzymatic activity 

against AI was considered as one of the major challenges against hypertensive 

disease and congestive heart failure.  

In this investigation we represent the synthesis of His-Leu and Val-Trp 

peptide analogues using well know procedures. The intermediates and 

dipeptide analogues were charactarized by TLC and spectral methods. The 

computer modeling and docking studies were performed in order to determine 

structure-activity relationship and to synthesize new potential ACE inhibitors.  
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 Neurological complications in patients with oncological diseases are very 

common and reach up to 10-15% of cases. Most of them are related with 

metastatic brain damage or they are result of compression in the spinal cord. 

Often they result from other causes - infections, vascular disorders, metabolic 

disorders, etc. These disorders may be acute or subacute in the development 

of tumors. The two main groups of neurological complications of the 

oncological diseases are presented:metastatic brain damage (cerebral edema, 

seizures and leptomeningitis) and spinal cord damage (compression of extra- 

and intramedullary metastases, circulatory disorders, etc.) and non-metastatic 

lesions (toxic metabolic encephalopathy, ischemic and haemorrhagic strokes, 

additional effects of antitumour treatment and radiotherapy, paraneoplastic 

syndromes, etc.) 
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Neurotensin (NT) is a peptide that could easily be found in the central nervous 

system.  As a neurotransmitter and neuromodulator NT plays an important 

role in number of cognitive processes. Studies on animals and humans have 

shown that there is anatomical interaction between NT and cholinergic 

pathways in the frontal lobe of the brain responsible for memory and learning 

processes. Investigations performed by scientists from our team showed that 

NT is involved in the modulation of a cholinergic neuronal activity in 

hippocampus.  

There are data on the involvement of dopamine (DA) in the pathogenesis of 

Alzheimer’s disease (AD). In significant number of AD patients decline in 

the cognitive performance associated with the DA-system was observed, 

which supports the idea that DA-containing neurons also undergo 

degenerative change. Various experimental and clinical data suggest that NT 

can be selectively affected and stress its role in the course of the 

neurodegenerative processes in the brain. The present poster will focus on the 

role of neurotensin and its new NT analogues on prevention and treatment of 

Alzheimer’s disease using experimental animal models. 
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  Melatonin (N-acetyl-5-methoxytryptamine) is a highly pleiotropic signaling 

molecule, synthesized in the body mostly by the pineal gland and in various 

other organs. Melatonin synthesis occurs predominantly at night. Melatonin 

dysfunction is frequently related to circadian rhythm disturbances.  

      Neurodegeneration is the progressive loss of structure or function of 

neurons, including death of neurons. The decreases of melatonin in patients 

with Alzheimer’s disease (AD) has been postulated as responsible for the 

circadian disorganization and impaired cognitive function seen in humans. 

Half of severely ill AD patients develop chronobiological day-night rhythm 

disturbances like an agitated behavior during the evening hours. Recent 

studies have revealed a mechanism by which melatonin stimulates the 

nonamyloidogenic processing and inhibits the amyloidogenic processing of 

β-amyloid precursor protein (βAPP) by stimulating α-secretases and 

consequently down regulating both β- and γ-secretases at the transcriptional 

level.  

     Parkinson’s disease (PD) is the second most common neurodegenerative 

disorder. It is characterized by a progressive loss of dopamine in the 

substantia nigra and striatum. A reduction in the expression of melatonin MT1 

and MT2 receptors has been documented in the substantia nigra of PD 

patients. The efficacy of melatonin for preventing neuronal cell death and for 

ameliorating PD symptoms has been demonstrated in animal models of PD 

employing neurotoxins. Treatment of sleep disorders associated with PD with 

appropriate drugs, such as melatonin, not only helps in promoting sleep and 

reducing the severity of sleep problems, but also helps in slowing the 

progression of PD itself. 
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Neurotensin (NT) is small neuropeptide acting as neurotransmitter in the 

nervous system. It is secreted in the central neurvous system and in the gut as 

well. However natural neurotensin is rapidly degraded in the body, therefore 

artificial analogues are needed to prolong the bioavailability and effects. 

Parkinson’s disease (PD) is neurological disease with specific motor, 

cognitive and affective disturbances and is associated high oxidative stress 

and mitochondrial dysfunction and degeneration of the dopaminergic system. 

To evaluate some effects of new neurotensin analogue (NT2) upon the 

behavior in rats with model of PD induced with hemistriatal injection of 6-

hydroxydopamine (6-OHDA).  

The PD model was produced via right striatal 6-OHDA (2 µg in 2 µl 

saline) injection of male Wistar rats. NT2 treatment was with dose 5 mg/kg 

i.p. for 5 days. NT2 effects were evaluated via behavioral tests for anhedonia 

and depression. Student t-test was used at p<0.05. 

PD-model was verified by apomorphine test on the 2nd and 3rd week 

after the operation and was compared to sham operated animals. There was 

significant performance decrease in the mood and affective disturbances. 

Depression in NT2-treated animals was reduced (both on 2nd and 3rd week) 

in compare to PD-controls. NT is multiple route effector. Neurotensin is 

immune-modulator and neuromodulator. So probably its analogue - NT2 

facilitates the reduction of the necrosis and apoptosis in the 6-OHDA trauma 

area, and modulates some of the transmitter systems related to the studied 

behavior. 
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Currently amantadine (AMT) is used for the treatment of Parkinson's disease 

(PD), alone or in combination with L-DOPA. Amino acids phenylalanine and 

tyrosine are natural precursors to levodopa. We have synthesized three new 

amantadine analogues -  amantadine-phenylalanine (ATD-1), amantadine-(4-

F)-phenylalanine (ATD-2) and amantadine-tyrosine (ATD-3) as a 

prospective potential antiparkinsonian agents. (Chayrov and Stankova, 2017). 

The purpose of the study is to evaluate toxicity and neuropharmacological 

activity of three newly amantadine derivatives after acute treatment.  
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The effect of  angiotensin (Ang) II and losartan (antihypertensive drug, 

angiotensin1 receptor antagonist), microinjected bilaterally into the 

hippocampal CA1 area on anxiety-like behavior in rats with a model of 

depression (bilateral olfactory bulbectomy, OBX), using the elevated plus-

maze test were studied. It was found that bilateral infusions of Ang II (0.5 

mg/side) did not affect significantly the anxiety-like behavior of OBX rats. 

Losartan (100 mg/side) showed an anxiolytic-like behavior, by increasing the 

number and time of open arms entries, the ratio open/total entries and the ratio 

open/total time and decreasing the number and time of closed arm entries. 

These findings demonstrated that inhibition of hippocampal AT1 receptors by 

losartan provoked an anxiolytic-like effect on the plus maze activity of the 

OBX rats. The data also show that the antagonism of AT1 receptors reduces 

anxiety and therefore suggests that the level of expression of AT1 receptors 

might play an important role in depression. 
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The effects of angiotensin II (0.5 μg) and losartan (100 μg), specific 

antagonist of Ang II type I (AT1) receptors administered uni- or bilaterally 

into the central nucleus of the amygdala (CeA) on learning and memory, using 

active avoidance test  (shuttle box) in the depressive state induced by olfactory 

bulbectomy (OBX)  in rats were investigated. In non-OBX group, it was 

found that Ang II microinjected bilaterally or into the left CeA impaired the 

learning and memory as compared to the saline-treated controls. Right-side 

Ang II infusions did not affect learning criteria. Losartan microinjected 

bilaterally or into the left CeA improved the learning and memory, while 

right-side losartan administration did not affect it compared to the respective 

controls. In OBX group - the bilateral or left CeA infusions of Ang II on the 

developed depression background impaired the learning and memory, while 

losartan applied bilateral or left-side improved the learning and memory of 

OBX rats compared to the respective OBX controls. It was found that losartan 

reverses memory deficits induced by bulbectomy unlike Ang II which 

deepens it. In conclusion, the data point to a lateralized modulatory effect of 

losartan infused into the CeA on the learning and memory deficits in OBX 

rats. The left CeA was predominantly involved in the positive effect of 

losartan on learning and memory. A differential distribution of the AT1 

receptors in the left and right hemisphere could contribute for this lateralized 

effect.  

Acknowledgements: This study was supported by CMS, MU-Sofia, Grant 85-

15/2017 
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In hypertension often used antihypertensive drugs are inhibitors of 
angiotensin converting enzyme (ACEi) and angiotensin II type 1 receptor 
blockers (ARBs). A drug lisinopril is a synthetic peptide derivative, 
competitively binds to and inhibits ACE, while valsartan is an active 
nonpeptide triazole derivative.   
ACE converts angiotensin I to angiotensin II (Ang II), which promote 
vasoconstriction via the activation of Ang II type 1 receptor (AT1R), the last 
is a target of ARBs. In the begging of a new century, a homolog of ACE, 
marked as ACE2 was identified.  Human ACE2 degrades Ang II into Ang 1–
7, that elicits vasodilation. 

The aim of the current study was to investigate the serum quantities of 
angiotensin-converting enzyme (ACE), its homolog ACE2 in patients with 
essential hypertension (EH), treated with lisinopril or valsartan. 

The total group of 77cases with EH was included. The ACEi therapy with 
lisinopril was used in 57 of them, and ARB-based therapy with valsartan was 
used in rest 20 patients. A control group of normotensive volunteers was also 
included. The serum levels of ACE and its homolog ACE2 was determined 
by ELISA assay. The significantly elevated serum ACE levels were detected 
in patients with ACEi therapy, compared to controls (208.3± 83ng/ml vs. 
158.8 ± 11.3ng/ml; р=0.029). Contrary, patients used ARB showed ACE 
levels similar to controls (145.8± 45ng/ml) and significantly lower than those 
in ACEi treated patients (р=0.0064). The results concerning quantities of 
ACE2 were in the same line. The ACE2 serum levels were the highest in 
patients with ACEi therapy (520.2±186.2 pg/ml) compared to normotensive 
controls (231.1± ±61.6pg/ml; р=0.029) as well as to patients with ARB 
therapy (198.9± 18 pg/ml р=0.05). 

Taking into consideration the therapy response, we observed significantly 
higher ACE2 levels in non-responders to ACEi therapy than in responders 
(1070.4±486 vs. 199.3±31pg/ml; p=0.0046). The serum quantity of ACE2 
was similar among responders and non-responders to the ARB-based therapy. 
No significant differences in ACE levels were observed between responders 
and non-responders to ACEi or ABR based therapy.The results showed that 
the inhibition of ACE by lisinopril does not result in diminished quantity of 
the enzyme in the circulation. In addition, insufficient blood pressure control 
by ACE inhibitory therapy was associated with higher ACE2 serum levels.  
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The structure and function of the peptide hormone ghrelin (Ghr) and its 

receptors has been widеly studied in brain and gastrointestinal tract in 

mammals. During the recent years, the involvement of ghrelin in the lung 

development has been attracted the attention of the scientists from all over the 

world.  

The aim of this study is to discuss the expression of ghrelin and its role in 

human lung development. In this study, an immunohistochemical reaction for 

detection of ghrelin expression was performed in order to identify ghrelin 

positive cells in fetal lung. The lung specimens were obtained from fetuses at 

different age. The strong ghrelin expression observed in neuroendocrine cells 

in bronchi and bronchioles confirmed the results reported in other studies. 

Based on our results, we support the suggestion of some authors about the 

important role of ghrelin in lung development. 

 

  

https://www.researchgate.net/institution/Trakia_University/department/Department_of_General_and_Clinical_Pathology_Forensic_Medicine_and_Deontology
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Ghrelin (Ghr) is a peptide hormone, predominantly secreted by cells of the 

gastrointestinal tract. The regulatory functions of this hormone are exerted via 

specific receptors present in a multitude of cells of different tissues. Recent 

advancements have demonstrated that ghrelin and ghrelin receptors are 

expressed by more subpopulations of cells than previously thought, which 

suggests that ghrelin is a powerful regulator of many physiological processes. 

The aim of the present study is to demonstrate the expression of ghrelin in the 

rat colon by means of immunohistochemostry. In the rat colon single Ghr+ 

cells were scattered in the epithelia of crypts among other, Ghr- non-

endocrine epithelial cells. Ghr+ cells were observed both in proximal and 

distal parts of the colon. Moreover, ghrelin expression was clearly 

demonstrated in the enteric ganglia of the submucosal and myenteric 

plexuses, both in the proximal and distal colon. Enteric ganglia and nerve 

plexuses were also shown to express nNOS. The present study originally 

demonstrates grelin immunoreactivity simultaneously in endocrine cells in 

the epithelium as well as in neurons of the enteric nervous system of the colon. 

This finding might have implications on the regulatory mechanisms of 

gastrointestinal motility, hunger and satiety. 

 

  

https://www.researchgate.net/profile/Nikolay_Dimitrov10
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Previous studies showed that erythropoietin(Epo) stimulate cytosolic calcium 

entry by a mechanism tyrosine kinase activation. The ovariectomized female 

rats(Wistar 180-250g) have been used to investigate the influence of chronic 

genistein(Gen) administration(n=6) or nonGen (saline) administration (n=7) 

on Epo production after short-lasting (two hours) hypobaric hypoxia(0,42 

atm). The plasma erythropoietin activity(PEA) has been investigated using 

methods for biological testing on posthypoxic polycitheimic mice, based on 

the incorpolation of 59Fe in newly-formed red blood cells of the animals. 

Administration of Gen before exposure in hypoxia induced a statistically 

significant(p<0,01) decrease of PEA with in comparison with nonGen treated 

hypoxic animals. We conclude that Gen, a tyrosine kinase inhibitor, blocked 

the Epo induced increase in cytosolic calcium which confirm the role of EPO 

in mechanism of tyrosine kinase activation. 
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The Phase Plane method enables the dynamic processes to be explored 

without the need to solve the differential equations describing them. This is 

due to the fact that the phase plane provides ways to present the experimental 

data that underline the dynamic behavior of the system. In the present study, 

plasma renin activity after treatment with nifedipine is analyzed. Phase 

trajectories were built for different drug doses, and equilibrium points and 

their type were determined. Comparative analysis was performed in the phase 

plane for a few doses. Results in the current work are obtained with the 

Korelia program. This approach contributes to enriching the tools used by 

biology scientists by enabling them to use a complex mathematical theory to 

characterize the dynamic behavior of the studied systems using program with 

a friendly graphical interface. 

 

 
  



 
 

99 

 

P54. LOW PROTEIN DIETS FOR PREGNANT WOMEN AND ITS 

ASSOCIATION WITH INSULIN SECRETION AND RESISTANCE 

Jacqueline Zarkos, Daniel Addai 

Department of Physiology, Faculty of Medicine, Trakia University, Stara 

Zagora, Bulgaria 

 

Gestational diabetes mellitus (GDM) is defined as a glucose intolerance 

within the onset and duration of a pregnancy. Around 3.5% of pregnancies in 

England and Wales are complicated by GDM and after delivery, a cumulative 

incidence of diabetes from 2.6% to over 70% in several studies that followed 

women from 6 weeks to 28 years postpartum was reported, adding to the 

existing burden of diabetes on the NHS. Furthermore, a pregnancy 

complicated with GDM is still associated with a high perinatal risk and  

increased neonatal mortality and morbidity. Much research has been 

undertaken to find potential ways of preventing the insulin resistance that can 

occur during pregnancy and the aim of our review is to look at the evidence 

surrounding low protein diets and their potential to prevent GDM. We found 

that a few studies have shown that increasing proteins in the diet of pregnant 

women, specifically that from poultry, whey, fish, nuts and legumes, may 

reduce the risk of GDM, however, there is certainly place for further 

research on this topic.   
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One of the mechanisms by which stress damages organism is disruption of 

the balance in an oxidant/antioxidant system. In this way the stress causes 

oxidative damage to several tissues by altering the enzymatic and non-

enzymatic antioxidant status, protein oxidation and lipid peroxidation. The 

endogenous opioid system is also involved in the stress response and some 

opioids have a prooxidant activity, antioxidant activity or both, depending on 

the type of stress and the tissues examined. The aim of our study was to 

investigate the superoxide anion dismutase and catalase activity in blood 

plasma in Wistar rats exposed to immobilization (IS), cold (CS) and hot 

(HS)stress and changes in the activity of these enzymes with the 

administration of the Tyr-W-MIF-1 and Tyr-K-MIF-1 peptides. Our results 

show that different types of stress decrease the activity of SOD in 

erythrocytes. Self-administration of the Tyr-K-MIF-1 or its combination with 

stress-reducing effects reduces the activity of SOD. Tyr-W-MIF-1  peptide 

normalizes the activity of the enzyme when co-administered with cold stress. 

Self-administered two peptides significantly increase the activity of catalase 

in the erythrocyte lysate. The co-administration of immobilization stress and 

Tyr-K-MIF-1  peptide increases its activity in the erythrocyte lysate. We came 

to the conclusion that the administration of Tyr-W-MIF-1  and Tyr-K-MIF-1 

peptides change in a different manner the influence of stress on of antioxidant 

enzymes activity in blood plasma. 
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The persistent hyperglycemia in the diabetic diseases and metabolic 
syndrome causes a generation of reactive oxygen species (ROS) and 
development of an imbalance in oxidative homeostasis. This leads to affection 
of oxidative sensitive signal transduction pathways, which are important 
factors in pathogenesis and late complications of diabetes and metabolic 
disorders such as is the smooth muscle dysfunction. On the other hand, in the 
metabolic disturbances the circulated and local renin-angiotensin systems are 
activated, that are one of the main regulators of smooth muscle tone and 
contractility.    

The purpose of this study was to examine the effects of the fructose diet 
on the oxidative metabolic homeostasis and on Ang II – induced motility of 
urinary bladder of Wistar rats. 

Mature male Wistar rats were divided into two groups: control group 
(healthy animals) and fructose fed group (animals drinking 15% fructose, 
dissolved in tap water and injected after 14 days with streptozotocin 20 mg/kg 
b.w.). The duration of the experiment was 12 weeks.  

In the end of the experimental period, longitudinal strips from urinary 
bladder were prepared and influenced by Ang II (1µmol). The curves of 
contractions were analyzed and force and time-parameters of the contractile 
process were calculated. For a detection of the oxidative status, the 
concentrations of ascorbate radicals, ROS production and lipid peroxidation 
(malondialdehyde assessment) were evaluated in tissue homogenates from 
liver, kidneys and blood. The glucose and some biochemical parameters of 
lipid metabolism in the blood were registered.   

The developed metabolic disturbances decreased force parameters and 
changed the time profile characteristics, as well as slow the speed of Ang II-
stimulated contraction of urinary bladder preparations. Oxidative imbalance 
was clearly demonstrated by the elevated levels of NO and the reactive 
oxygen radicals. Metabolic and oxidative disturbances as a result of fructose 
fed diet modify the smooth muscle contractility and lead to the smooth muscle 
dysfunction.  
Acknowledgements: This study was supported by Grant 6/2016 from Trakia 
University, Stara Zagora, Bulgaria. 
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Leptin is one of the adipokines, shown to insert a significant effect in 
respiratory diseases, including obstructive sleep apnea, asthma, COPD and 
lung cancer.   

The aim of the current study was to evaluate the possible role of serum 
leptin levels as biomarkers for COPD.  

We assessed the serum levels of leptin in 58 patents with COPD and 21 
controls, by applying commercial ELISA kit. 

The levels of leptin were significantly dependent on the BMI in COPD 
patients (p<0.001): they were lowest in subjects with normal BMI 
(74.99±14.94 pg/ml) and differed significantly from those with overweight 
(209.21±27.86 pg/ml, р=0.017) and especially to obese (314.35±48.04 pg/ml, 
р<0.0001).  There was no significant difference in leptin levels between 
patients and controls (р=0.769), however, after stratification to BMI, in those 
with normal BMI there was a tendency for lower leptin levels in COPD 
patients than controls (74.99±14.93 vs. 248.44±115.49 pg/ml, р=0.072), 
while among those overweight and obese there was opposite relation 
(269.27±28.12 vs. 181.50±33.32 pg/ml, р=0.116).  In women the leptin levels 
were higher both in COPD patients (414.60±60.63 pg/ml vs. 171.15±20.85 
pg/ml, р<0.001) and in controls (333.63±113.29 pg/ml vs. 143.68±35.93 
pg/ml, р=0.056) 

In COPD group several associations were observed: patients with GOLD 
I stage tended to have lower serum leptin than those with GOLD II 
(26.39±1.31 pg/ml vs.  253.45±34.08 pg/ml, р=0.091); non-smokers had 
significantly higher levels (440.00±47.88 pg/ml) than ex-smokers 
(190.88±51.45 pg/ml, р=0.007) and current smokers (205.64±27.00 pg/ml, 
р=0.007); the obese patients had positive correlations between leptin serum 
levels and FEV1%  (R=0.490, р=0.024). 

The results of our study confirm that the serum leptin levels significantly 

depend on the BMI, however this adipokine cannot be considered as valuable 

biomarker for COPD.  
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The aim of this study was to evaluate the possible role of MMP-7 serum levels 

as biomarkers for brain tumors. 

In this study 60 patient with different brain tumors or other benign 

pathological conditions and 20 control individuals, were included. The MMP-

7 serum levels were measured by the ELISA method. 

We found significantly higher levels of MMP-7 in patients with benign 

brain pathological conditions (2.69±0.584 ng/ml, p=0.002), astrocytomas or 

other primary brain tumors (2.32±0.52 ng/ml, p=0.019) and brain metastases 

(2.56±0.32 ng/ml, p=0.001) compared to controls (1.29±0.07 ng/ml). On the 

other hand, glioblastoma (GBM) patients had comparable serum MMP-7 than 

controls and significantly lower levels (1.62±0.17 ng/ml) than those patients 

with benign brain diseases (p=0.040) and metastases (p=0.043). In patients 

whit benign diseases a strong positive correlation of serum MMP-7 levels and 

leucocyte number was observed (R=0.929, p=0.007), while in patients with 

brain metastases such very strong positive correlation was found between 

MMP-7 and the number of lymphocytes (R=0.959, p=0.041). When 

comparing the MMP-7 levels in patients before and after surgery (n=7) we 

found no differences (p=0.849). 

According to our results the MMP-7 serum levels might be useful serum 

biomarker for benign brain pathological conditions, for metastases, for 

astrocytomas and other primary tumors, but not for glioblastomas. 
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Ghrelin is the only known hormone that stimulates appetite and its serum 
levels are inversely proportional to body weight. Decreased ghrelin levels 
correlate with obesity, insulin resistance and elevated blood pressure, which 
are components of metabolic syndrome (MetS). The effect of physical 
exercise is studied mainly after an already induced MetS, the results are 
contradictory and it is not clear what the effect of the exercise on ghrelin 
concentration is. There is no data for gender comparisons of changes in 
ghrelin after application of submaximal training. 

The aim of our study is to determine the effect of the submaximal 
training on serum ghrelin during the dietary induction of MetS in female and 
male rats.  

Dietary-manipulated female and male Wistar rats (n=32) were used. 
They were divided into 4 groups - male and female sedentary (MD and FD) 
and male and female trained on treadmill (MDT and FDT). For 16 weeks, 
the four groups received high-fat-high-carbohydrate (HFHC) food, and both 
MDT and FDT simultaneously with the diet were subjected to submaximal 
training (70-75% VO2max). At the end of the experiment, mixed blood was 
collected and serum ghrelin concentrations were measured.  

The submaximal training and gender had a significant main effect on 
ghrelin levels, as trained dietary-manipulated rats had higher serum 
concentrations compared to the sedentary (P<0.05), and males had higher 
concentrations compared to females (P<0.05).  

Applied for 16 weeks, simultaneously with the combined HFHC diet, 
the submaximal training has a positive effect, lowering the serum ghrelin 
concentration. Sexual dimorphism, characterized by higher ghrelin in male 
rats, was found. 
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The enucleated human and nucleated hen red blood cells (RBCs) share 
common type plasma membrane, containing under-membrane protein lattice 
of spectrin and actin, attached to the lipid membrane. Nevertheless, the human 
and hen RBCs strongly differ in their shape, size, deformability and elasticity. 
This could be attributed to the hen RBC cytoskeleton, consisting of 
microtubules and actin microfilaments.  
In this study we applied the method of thermal dielectroscopy, approved on 
human RBC plasma membrane, to study the segmental flexibility of spectrin-
actin lattice of hen RBCs. This flexibility can be expressed by the frequency 
dependence of the difference in dielectric properties of RBCs prior to and 
after the thermal denaturation of spectrin assuming the dielectric activity of 
denatured spectrin nil.  
Isolated RBCs were suspended in isotonic media of 10 mM NaCl and mannit 
and heated across the denaturation temperature of spectrin (54.5 °C). At this 
temperature, the complex impedance of RBCs sustained change, ΔZ* = ΔZre 
+ jΔZim, which was a measure for the dielectric polarization of native spectrin-
actin lattice. The complex plane impedance plot of -ΔZim against ΔZre depicted 
two semicircle arcs revealing two dielectric relaxations on spectrin-actin 
lattice, called beta and gamma relaxations (Ivanov and Paarvanova, 
Bioelectrochemistry, 2016, 110, 59-68). We now studied these relaxations in 
hen RBCs as affected by several anti-tumor drugs, known to disintegrate the 
cytoskeleton. No dielectric relaxation was registered with native hen RBCs. 
The non-specific depolymerization of microtubules by cold (4°C overnight), 
colchicine or vinblastin gave rise to gamma relaxation. The beta relaxation 
was strongly subdued possibly due to the accompanying depolymerization of 
actin filaments of spectrin-actin lattice. Specific depolymerization of 
microtubules by nocodazole revealed only beta relaxation. These results 
indicate strong and specific control of cytoskeletal components of hen RBCs 
on the flexibility of spectrin-actin under-membrane lattice, which could affect 
the shape and mechanical properties of these cells. 
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Some of the viral diseases such as influenza, HSV, HIV, etc. have become a 

pandemic for the last century. The views of a number of scientific groups are 

geared towards finding new chemotherapeutics capable selectively to attack 

these viruses and in addition with low side-effect. Unfortunately, the mutation 

and hence the acquisition of resistance of such viruses to existing drugs is so 

fast that the development of new substances with the desired pharmacological 

properties has become a huge challenge for scientists. Moreover, some of the 

effective drugs on the market show side effects such as allergic reactions, high 

toxicity, low bioavailability, inability to be administered to people with 

certain concomitant diseases. All those facts have prompted a dynamic search 

for new antiviral drugs, and the creation of prodrugs is a promising alternative 

in this direction. Herein, we report design and synthesis of series of 

adamantane derivatives containing modified peptides with thiazol moiety. In 

addition we investigated antimicrobial and antifungal activity of newly 

synthesized compounds against model strains of G+, G- microorganisms and 

Yarrowia lipolyticа 3344. One of tested compounds 

glycylthiazolylrimantadine shows very good antifungal activity in two 

different concentrations.  

Acknowledgments: This work is financially supported by Project RP-A11/18 

with SWU, Blagoevgrad. 
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The adamantane moiety is the structural backbone of numerous compounds 

and its discovery has launched a new field of chemistry that studies the 

approaches to synthesis as well as the physicochemical and biological 

properties of organic polyhedral compounds with a practical application in 

the pharmaceutical industry. Adamantane derivatives have proven to be very 

potent compounds in a wide range of applications from systemic to topical 

therapy. This review summarizes the currently available adamantane 

derivatives in clinical practice (amantadine, memantine, rimantadine, 

tromantadine, adapalene, saxagliptin, vildagliptin), focusing on mechanisms 

of action, pharmacokinetics, pharmacodynamics and clinical trials. The 

adamantane-based compounds presented in this manuscript have been 

approved for a wide range of indications (antivirals, antidiabetics and anti-

Alzheimer's and Parkinson's disease). Each of the compounds proved to be of 

vital importance in their therapeutic indication for many patients worldwide 

[Adamantane - A Lead Structure for Drugs in Clinical Practice, Spilovska K, 

Zemek F, Korabecny J, Nepovimova E, Soukup O, Windisch M, Kuca K, 

Curr Med Chem., 2016;23(29):3245-3266]. 

Thus, the research and synthesis of adamantine containing amino acids is  

perspective  and  actual. The aim of our work is the syntheses of   adamantane 

analogues (memantine) containing amino acids and investigated their 

antimicrobial activity. 

Acknowledgments: The authors thank for the financial support of a project 

RP-A11/18, SWU “Neofit Rilski”. 
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The growing level of resistance toward currently used antibiotics is a serious 

threat to public health. Currently, antimicrobial peptides (AMPs) are 

increasingly viewed as an alternative to conventional antibiotics, and their 

modes of action are actively being clarified. 

The short cationic peptides offer a potent alternative to longer natural 

antimicrobial peptides. The bovine cationic dodecapeptide bactenecin is one 

of the smallest naturally occurring antimicrobial peptides. A linear variant, 

Bac 2A (RLARIVVIRVAR-NH2), in which the cysteine residues were 

replaced with alanines, showed similar activity against Gram-negative 

bacteria but improved activity against Gram-positive bacteria.  

In the present study, we synthesized a series of truncated Bac analogues 

by modification at the N-terminus (fragment 1-6) and the C-terminus of the 

peptide chain (fragment 8-12) with sequential substitution of the natural 

amino acids at positions 1, 4, 9 and 12 with cationic non-protein amino acids.  
 The chemical stability of peptides is very dependent on amino acid 

composition and sequence. Therefore, we evaluate the hydrolytic stability of 

the newly synthesized analogues in different values of pH, available 

physiologically. 

Acknowledgements: The work was supported by project of the cooperation 

between Medical University of Varna and IMB-BAS in the period 2015-2017. 
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Antimicrobial peptides (AMPs) are considered key components in the 

innate defense mechanism. The skin of many amphibians represents an 

incredibly rich source of AMPs, which are secreted upon stress or contact 

with microorganisms. Due to broad spectrum of activities of peptides isolated 

from amphibian, they are considered as promising compounds as potential 

pharmaceutical of the new generation. The family Ranidae has been a hopeful 

target in the search for novel AMPs. Тhere is investigations showing that the 

composition of the amphibian skin peptides is slightly different depending on 

the territory of inhabitation. Owing to their short size, temporins are attractive 

scaffold for the development of novel antibiotics and anti endotoxin agents. 

The aim of this study was to elucidate the antimicrobial potential of skin 

gland secretion isolated from Bulgarian brown toad Rana temporaria. A 

water soluble samples of lyophilized skin secretions was analyzed by reverse 

phase high performance liquid chromatography (HPLC) on C18 analytical 

column (Vydac 238 TP, 25x4.6 mm). The antimicrobial potential of all 

samples was determined by the microdilution method described by Andrews 

J., using 96-well standard microtiter plates. Most of the known temporins 

have activity against Gram-positives microorganisms and seldom against 

Gram-negatives microorganisms. Surprisingly, the obtained results showed 

that isolated bioactive compounds from Bulgarian brown toad Rana 

temporaria possess high activity against Gram negative bacteria 

Pseudomonas aeruginosa (NBIMCC 1390). 
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Photodynamic therapy is well-accepted as a local, minimal invasive therapy 
for treatment of different pathological conditions affecting humans [1-2]. The 
photodynamic process is based on effective action between a photosensitizer, 
atmospheric molecular oxygen and specific light from visible to near infrared 
spectra (630 – 850 nm). Thus results in generation of singlet oxygen and other 
reactive oxygen species which can oxidize the varieties of biomolecules with 
consequential cytotoxicity. Phthalocyanines are promising photosensitizers 
for use in photodynamic therapy with an absorption wavelength within 
transparency windows of bio-tissues (630-850 nm), with favorable 
photophysical and photochemical properties of the high singlet oxygen yields 
[3]. Particular functionalization of phthalocyanine macrocycle with lysine 
aims to improve the solubility as well as to enhance the cellular uptake and 
retention in target organelles selectivity. The study presents design, synthesis 
and photophysicochemical characterization as well as photodynamic 
inactivation against MRSA of tetra- and octa lysine functionalized Zn(II) 
phthalocyanines as photosentizers for use in photodynamic inactivation. 
References:  

1. A. Regiel-Futyra et al. Bioinorganic antimicrobial strategies in the 
resistance era, Coord. Chemi.Rev,351, 2017, 76.  

2. M. Wainwright et al. Photoantimicrobials—are we afraid of the 
light?, Lancet Infect Dis, 17, 2016, 49. 

3. W. Ao et al. Tumor microenvironment-responsive charge reversal 
zinc phthalocyanines based on amino acids for photodynamic 
therapy, Dyes and Pigments 126 (2016), 239. 



 
 

111 

 

 

P66. COMPARISON OF THE PROPERTIES OF POLYETHYLENE 

GLYCOL AND BIODUR S10 USED FOR TISSUE PROTECTION IN 

MORPHOLOGY 

Antoaneta Georgieva, Jordan Stoyanov, Nikolay Dimitrov, Dimitar 

Sivrev 

Department of Anatomy, Faculty of Medicine, Trakia University, Stara 

Zagora, Bulgaria 

 

Polyethylene glycol (PEG) is a polyether compound that structure is 

expressed as −(O−CH2−CH2)n−OH. Most preferred is Polyethylene glycol 

400, which is a viscous fluid at room temperature, of low yellow color and 

low toxicity. This chemical is hydrophilic. At low pressures but at room 

temperature, Polyethylene glycol shifts water into tissues and takes its place. 

Biodur S10 is one of silicone polymers, produced of Biodur Products GmbH 

– Heidelberg, Germany. Its structure is subject to copyright. At room 

temperature Biodur S10 is a viscous semitransparent fluid with low toxicity. 

We use these chemical substances for preparations in the Anatomy 

Department. An advantage of polyethylene is room temperature operation, 

which avoids the maintenance of refrigeration chambers and the short 

impregnation procedure. The disadvantage is that due to the hydrophilicity of 

the material, the procedure must be repeated periodically to restore the degree 

of impregnation. Another disadvantage is that Polyethylene glycol never 

completely dries and gloves should always be used at work. The advantage 

of Biodur is the complete drying of the preparation and its durability - it is 

practically eternal. Disadvantage is the long and difficult impregnation 

procedure. The preparations produced by both methods are safe for Human 

health. 

 

 

  

https://www.researchgate.net/profile/Nikolay_Dimitrov10


 
 

112 

 

P67. FORCED IMPREGNATION WITH BIODUR S10 AND 

MOLECULAR SUBSTITUTION WITH POLYETHYLENE GLYCOL 

400 – APPLICATION IN PRACTICE 

Jordan Stoyanov, Antoaneta Georgieva, Nikolay Dimitrov, Dimitar 

Sivrev 

Department of Anatomy, Faculty of Medicine, Trakia University, Stara 

Zagora, Bulgaria 

 
After death, human tissues are destroyed by some factors - external 

(microorganisms) and internal (microorganisms and lytic enzymes). 

Therefore, they need to be treated with chemicals to be used in anatomy 

education. Because these chemicals are highly harmful to human health over 

the last decades, new ways of protecting anatomical preparations are being 

sought. Forty years ago, an molecular substitution with Polyethylene glycol 

has been proposed to preserve materials in the Anatomy Departments. Most 

preferred is Polyethylene glycol 400, whose physical properties are suitable 

for protective purposes. The viscosity of this chemical agent allows it to 

replace the tissue water, which is an important factor in the destruction 

process. The substitution is carried out at low pressure but at room 

temperature. The resulting preparations are like life and permanence of 

preparations. Plastination with Biodur S10 is a real revolution in anatomical 

preservation techniques. This silicone polymer, produced of Biodur Products 

GmbH – Heidelberg, Germany, creates like life and durable preparations at 

low temperature and low pressure. We use this chemical substance for 

anatomical preparations in the Anatomy Department. These two methods - 

molecular substitution and forced impregnation stop the destruction of dead 

tissues. The most important property of both kinds of preparations is their 

safety for human health.  
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