


Life Chemicals Inc., launched in 2004, Burlington, ON, 

Canada, has rapidly become a major producer and 

supplier of novel bio-actively promising and drug-like 

compounds and a well-recognized provider of custom 

synthesis and computational chemistry services to 

academic and industrial institutions engaged in 

pharmacology, biotechnology and agrochemistry across 

the globe. 

Developing its business, Life Chemicals has associated 

and headquartered a family of R&D chemical companies, 

namely I.F. Lab, Spoluka, SpectrumInfo (Kyiv, Ukraine), 

Life Chemicals USA, (Woodbridge, CT) and Life Chemicals 

Europe (Munich, Germany), to operate as an integral 

whole where every single company is focused on its 

individual range of products and services and, at the 

same time, all are motivated by achieving their common 

goal. 

Our modern production site and analytical laboratories, 

their total space being over 2500 m2, are located in Kyiv. 

The Company currently employs more than 120 highly 

qualified researchers whose achievements are 

acknowledged in different fields of organic and 

medicinal chemistry.  

 

 

 

Fully Integrated Contract Research and Manufacturing 

Platform for Life Sciences and Industries 



Being in the forefront of the market and 

advancing its comprehensive business 

platform to offer most diverse and 

vanguard products and services, Life 

Chemicals Inc. is proud to announce 

launching a new facility to provide 

preclinical biological research and tests – 

Key Preclinicals 

 

The Key Preclinicals laboratory is set up on the premises 

of the Institute of Pharmacology and Toxicology of the 

National Academy of Medical Sciences of Ukraine. There 

are about 60 people on the staff of Key Preclinicals, 

with 34 of them directly involved in preclinical drug 

testing. 

 

 

 

Fully Integrated Contract Research and Manufacturing 

Platform for Life Sciences and Industries 



The Key Preclinicals laboratory for primary drug trials provides an advanced highly-efficient and solid framework of 

services to companies and academic institutions involved in pharmaceutical and biotech research. Available among our 

products is a variety of in vitro and in vivo tests, including: 

DRUG SAFETY 

 

• General toxicology 

• Safety 

pharmacology (ICH 

S7A and S7B) 

 

SPECIFIC  

PHARMACOLOGICAL  

ACTIVITY 

 

• Antihypertensive 

• Anti-inflammatory 

• Anti-ischaemic 

• Antiarrhythmic 

DRUG  

BIOAVAILABILITY 

STUDIES 

Key Preclinicals Laboratory 

IN VITRO  

AND  IN VIVO 

ADMET TESTS 



Highest GLP-compliant standards of our preclinical 

tests can competently facilitate drug development 

projects of any level for customers to take the best 

advantage of our biological research products and 

services, in particular: 

Key Preclinicals Laboratory 

Assured quality of 

pre-clinical drug 

trials 

Intellectual 

property 

protection and 

confidentiality 

Prompt 

response 

policy 

Appropriate and 

timely progress 

reports 

FFS (Fee for Services) 

and FTE (Full Time 

Equivalent) projects 



Key Preclinicals has obtained an International GLP 

Certificate to carry out short-term oral toxicity studies. 

As a matter of fact, professionally confirmed and 

competitive standards of our services are based not 

only on all essential drug trials tools available in our 

laboratories but also on the work of highly qualified 

people. 

 

The Head of the Laboratory, study directors and QAU 

personnel have successfully taken special training 

courses on nonclinical drug safety evaluation and 

drug development at the Centre for Professional 

Advancement, Amsterdam, the Netherlands, and DIA 

conferences. This team has got many years of widely 

recognized and diverse experience in biological 

testing and research, participating in many national 

and international projects. 

 

 

The following drug GLP compliance studies were 

conducted during the pre-accreditation period: 

 

 FORIDON: an acute oral toxicity study in albino 

mice;  

 ISONIAZID: an acute oral toxicity study in albino 

rats;  

 LIPOPLAT: an acute intraperitoneal toxicity study 

in albino mice;  

 DICLOFENAC SODIUM, 2% solution in ampoules 

in albino mice;  

 VITRUM DIET: an acute oral toxicity study in 

albino mice and rats;  

 COMVIT H 5000: an acute intramuscular toxicity 

studies in albino rats, etc.  

 

Laboratory Facts and Prospects 



Today Key Preclinicals can expertly carry out short 

term oral toxicity studies and short term intramuscular 

toxicity studies in compliance with the Principles of 

GLP and according to the Directive 2004/9/EC and 

Directive 2004/10/EC, that is equivalent to the OECD 

Principles of Good Laboratory Practice 

ENV/MC/Chem (98)17. The Laboratory also meets 

requirements of GSTU ISO 9001: 2009 (ISO 9001: 

2008, IDT). 

 

Further developing and up-grading our capacities, we 

are aiming at extending internationally certified GLP 

services to cover subacute and chronic toxicity studies 

by using the parenteral drug administration. 

Laboratory Facts and Prospects 



Staff  

Laboratory 

Premises 

Animal 

Facilities 

There are 2 animal houses in Key Preclinicals. Both 

houses fully meet all GLP requirements. One of them 

consists of 7 rooms, with their total area being about 200 

m2, where on the average 410 rats and 320 mice are 

housed. Another one, with its total area being 922 m2, has 

recently been renovated to maintain simultaneously about 

2000 rats, 3000 mice, 100 guinea pigs, 100 rabbits and 20 

dogs. There are also separate rooms for Safety 

Pharmacology Core Battery (cardiovascular, respiratory 

and central nervous system). 

Key Preclinicals operate on the premises of 2 four-story 
buildings. There are 18 modern laboratory rooms, with 
their total area being 450 m2. All specifications of our 
equipment for general purposes, pathomorphology, in vivo 
and in vitro studies are described below. 

As mentioned above, there are 34 researchers, including 6 
DsSc and 25 PhDs, engaged in the R&D and QA units of 
the laboratory. Key Preclinicals, headed by Prof. A. 
Soloviev, is supervised by competent and efficient 
managers and study directors to make it one of the leading 
drug trial workshops on the pharmaceutical market.  

Laboratory Facts and Prospects 



The following preclinical drug safety trials and tests carried out by 

means of methods complying with GLP requirements: 

Primary Drug Investigations 

Performed at Key Preclinicals 

Acute toxicity (2 weeks), 

including local tolerance, 

skin irritation and 

sensitization 

Toxicity of repeated 

doses, including subacute 

(28 days) and subchronic 

toxicity (12 weeks) 

SPECIFIC 

KINDS  

OF TOXICITY 

Male and female 

reproductive toxicity in 

rats during 30 and 60 

days 

Developmental toxicity 

(embryo-fetal toxicity) in 

rats and mice that 

includes embriolethality, 

teratogenity and 

single/multigeneration 

reproductive test 

Carcinogenicity to 

estimate carcinogen 

effects of drugs in rats 

and mice during 2-3 

years 

Mutagenic potential to 

determine the ability of 

drugs to produce 

different kinds of 

mutation (genome, 

chromosome) in mice 

and rats 

Chronic toxicity  

(12 weeks to 1 year) 

Safety pharmacology, i.e. 

investigation of drug 

effects on cardiovascular, 

respiratory, central 

nervous and urinary 

systems (12 weeks to 1 

year, depending on 

clinical use) 



Specific pharmacological activity studies: 

In vitro studies using intact and chemically 

permeabilized isolated smooth muscle preparations 

(contractile recordings and intracellular calcium 

measurements) and enzymatically isolated single 

smooth muscle and endothelial cells (transmembrane 

ionic current measurements using patch-clamp 

technique) 

In vivo studies using non-invasive and invasive 

experiments on awake and anesthetized animals 

(mice, rats, guinea-pigs, cats, rabbits and dogs) 

Primary Drug Investigations 

Performed at Key Preclinicals 



Specific pharmacological activity (pharmacodynamic) studies 
 

In vitro studies (using isolated preparations and single cells) are performed in 10 designated rooms organized as 

shown below: 

 

Primary Drug Investigations 

Performed at Key Preclinicals 

Three laboratories for 
conducting contractile recording 
measurements, using intact and 

chemically 
permeabilized/skinned smooth 

and cardiac muscles 

One laboratory for fluorescent 
measurements of intracellular 
calcium in smooth muscle and 

cardiac tissues 

One laboratory for 
electrophysiological 

measurements of 
transmembrane ionic currents, 
using isolated smooth muscle 

cells and cardiomyocytes 

Two laboratory/sterile boxes for 
preparing isolated cells and 

tissue cultures 
Two biochemical laboratories 

One laboratory for solution 
preparation 



In vivo studies of specific pharmacological activity of new articles are performed in 5 rooms organized as follows: 

 

Primary Drug Investigations 

Performed at Key Preclinicals 

Two laboratories for analgesic 

and anti-inflammatory activity 

studies 

One laboratory for preparing 

animals before experiments 

One laboratory to conduct 

reproductive studies 

One laboratory for 

experiments in cardiovascular  

and respiratory systems 

(general pharmacology),  

using anesthetized animals 



The following in vitro and in vivo tests can also be carried out:  

 
Bioscreening technique for 

antihypertensive activity  

Bioscreening technique 

for cardiotonic activity 

Bioscreening technique 

for beta blocking activity  

Bioscreening technique for 

antispasmotic activity  

Bioscreening technique for 

antihistaminic activity 

Bioscreening technique 

for calcium antagonists 

Bioscreening technique 

for anti-ischaemic 

activity 

Primary Drug Investigations 

Performed at Key Preclinicals 



Safety Pharmacology 

Integrated safety 

pharmacology 

assessments, from 

cellular to whole-

animal studies 

Customer tailored approach that 

takes into account his specific 

needs and requirements as well 

as special features of compounds 

to be investigated. Our trials are 

distinguished by flexibility and 

know-how to support evaluation 

of specialized endpoints in a 

particular safety pharmacology 

study 

Experimental designs to 

comprehensively and 

seamlessly evaluate 

functional safety and 

traditional toxicology 

endpoints 



Safety Pharmacology 

It should be pointed out, that our laboratory not only conduct 

safety pharmacology studies with fully validated systems that are 

in compliance with the International Conference on 

Harmonisation (ICH) Tripartite Guidelines (S7A, S7B), but, what is 

even more important, it creatively innovates and improves 

industry’s best practices. 

 

Cardiovascular 

System 

hERG assessment via 

whole cell patch clamp Perfused rat/guinea pig 

hearts according to 

Langendorff (constant 

flow/pressure) 

Restrained/anesthetized 

models 

Cardiac output/arterial 

flow 

Vascular/peripheral 

resistance 

Heart ventricular and 

pulmonary arterial 

pressure 



Safety Pharmacology 

Respiratory System 

Rate, volume, 

supplemental 

respiratory mechanic 

parameters and blood 

gas analyses 

Lung resistance and 

compliance measures 

in anesthetized 

rodents 

Central Nervous System 

Functional 

Observational Battery 

(FOB) for small and 

large animals 

Quantitative motor 

performance tests 

Higher order 

neurofunctional 

endpoints 

Additional Specialized 

Neurobehavioral 

Evaluations 

Pain/analgesia 

assessment (rodent) 

Tail flick, hot plate, 

Hargreaves, Von Frey, 

and writhing assays 

Tail withdrawal 

Renal System Urinary screening 

Definitive functional 

evaluations in  

multiple species 



In vitro and in vivo ADMET tests  

In Vitro Metabolism: 

 

- Metabolic stability 

- Stability in plasma and buffer 

 

In Vivo DMPK: 

 

- Animal Pharmacokinetics 

Drug Interaction 

 

- CYP induction/inhibition 

Permeability and 

transporters: 

 

- Caco-2 permeability  

- Uptake and influx transporters 

Physicopchemistry and binding: 

 

- Solubility 

- Lipophilicity (logD/P) 

- Plasma protein binding 

- Red blood cells binding 

- Tissue binding 

- Microsome/hepatocyte binding 

In Vitro Toxicology : 

 

- Cytotoxicity screening 

- Genotoxicity screening (Ames test, chromatin 

aberration) 

- Cadriotoxicoty screening  (hERG testing, Q-T interval 
measurement in perfused isolated Langendorff heart, 

drug’s anti- or proarrhythmic activity using maximal 

follow frequency (MFF) method which refers to the 

sequence of consecutive contractions of the papillary 

muscle following each electrical stimulus) 



Additionally, a range of microbiological studies can also 

be offered: 

 

 screening of potentially active antibacterial and 

antifungal drugs 

 investigation of susceptibility/resistance of 

microorganisms to antibiotics and antifungal drugs 

 studies of antibiofilm activity of drugs on different 

surfaces 

 evaluation of potential drug activity on animal model of 

sepsis, cutaneous surgical and burn wounds, 

subcutaneous abscesses and conjunctivitis 

In vitro and in vivo ADMET tests  



Isolation of smooth  

muscle cells  

Electrophysiology studies  

Measurement  

of contractile force 

Simultaneous measurement 

of [Ca2+]i and contractile 

force 

Chemiluminescence 

detection of NO (combined 

with contractile force 

measurement) 

Permeabilized (skinned) 

smooth muscles isometric 

force measurements 

Contractile recording 

experiments on isolated rat 

papillary muscles 

•Langendorff-perfused rat/guinea pig 

hearts 

•Anesthetized rats (in vivo studies)  

Measurement of 

intrapulmonary arteries 

lumen using 

videomorphometric analysis 

of precision cut lung slices 

Final in vivo studies: left or 

right ventricular, artery and 

vein blood pressures 

Smooth Muscle Studies 



In addition to the above, we can provide studies of 

potential drug’s antiarrhythmic activity, using maximal 

follow frequency (MFF) method that refers to the sequence 

of consecutive contractions of the left atrial tissue, following 

each electrical stimulus. As the frequency of stimulation 

increases, so does the tissue response, up to a point when 

the tissue cannot follow and begins to drop beats 

(contractions). This is a measure of the refractory period of 

the isolated tissue.  

 

Given below are the main parameters estimated:  

 mean EC50(MFF) – average of effective concentration of the drug 

reducing MFF by 50% in the atrial preparations tested;  

 mean TC50 (IR) – average of toxic concentration of the drug 

reducing inotropic response (contraction) by 50% in the right atrial 

preparations tested;  

 mean TC50 (CR) – average of toxic concentrations of the drug 

reducing chronotropic response (atrial rate) by 50% in the right 

atrial preparations tested. 

Smooth Muscle Studies 



Bioethical Aspects 

On the territory of Ukraine experiments involving animals are subject to 

the package of regulatory legal acts to ensure implementation of the 

principles of humane treatment  and  judicious use of animals,  

including “The European Convention on Protection of Vertebrate 

Animals Used for Experimental and Other Scientific Purposes” 

(http://zakon4.rada.gov.ua/laws/main?find=1&sp=i&user=c393&text=

%F2%E2%E0%F0%E8%ED&x=10&y=5) signed by our country;  the Law 

of Ukraine № 3447-IV “On Protection of Animals from Inhumane 

Treatment” (http://zakon2.rada.gov.ua/laws/show/3447-15); “The 

Procedure of Carrying out Pre-clinical Drug Studies and Assessment of 

Materials of Pre-clinical Drug Studies”  

(http://zakon4.rada.gov.ua/laws/show/z0053-10); “Pre-clinical Studies 

of Safety as the Grounds for Clinical Trials with Involvement of Humans 

as well as the Grounds for Drug Registration” 

(http://moz.gov.ua/docfiles/dn_20140919_0661_dod.pdf); “The 

Procedure of Carrying out Animal Trials and Experiments by Scientific 

Institutions”  (http://zakon4.rada.gov.ua/laws/show/z0416-12); 

“Regulations on Ethical (Bioethical)  Issues  Committee”  

(http://www.ift.org.ua/uk/webfm_send/24).  

 

http://zakon4.rada.gov.ua/laws/main?find=1&sp=i&user=c393&text=%F2%E2%E0%F0%E8%ED&x=10&y=5
http://zakon4.rada.gov.ua/laws/main?find=1&sp=i&user=c393&text=%F2%E2%E0%F0%E8%ED&x=10&y=5
http://zakon4.rada.gov.ua/laws/main?find=1&sp=i&user=c393&text=%F2%E2%E0%F0%E8%ED&x=10&y=5
http://zakon2.rada.gov.ua/laws/show/3447-15
http://zakon2.rada.gov.ua/laws/show/3447-15
http://zakon2.rada.gov.ua/laws/show/3447-15
http://zakon4.rada.gov.ua/laws/show/z0053-10
http://zakon4.rada.gov.ua/laws/show/z0053-10
http://zakon4.rada.gov.ua/laws/show/z0053-10
http://moz.gov.ua/docfiles/dn_20140919_0661_dod.pdf
http://zakon4.rada.gov.ua/laws/show/z0416-12
http://zakon4.rada.gov.ua/laws/show/z0416-12
http://zakon4.rada.gov.ua/laws/show/z0416-12
http://www.ift.org.ua/uk/webfm_send/24


Bioethical Aspects 

These acts have adapted the main regulations of international 

documents on humane treatment of animals to the local legislation and 

became a significant breakthrough of society in the sphere of providing 

appropriate treatment of animal world representatives.  

 

All scientific projects shall be approved by a local Bioethics Committee 

before any animal experimentation begins. Experiments must be 

conducted in a way that conforms with the legal, ethical and regulatory 

practices in Ukraine and must ensure adherence to the principles of 

humane treatment  and  judicious use of animals. Any research to be 

carried out  must comply with subordinate legislation.   

 

The procedure of carrying out animal trials and experiments by 

scientific institutions shall obey regulations that implement 3Rs 

Principle of animal tests: Replacement, Reduction and Refinement. 

 



Laboratory equipment for 

general purposes: 
 

 Chromatograph LS 200, Perkin Elmer, USA;  

 Chromatograph HP 1050 and HP5890, USA;  

 Chromato-mass-spectrometer AGILENT 1200 (Agilent 

Technology, USA);  

 Autoclave VAPOSTERI, BMT, Czech Republic;  

 Dissolved Oxygen Meter ISO 2, WPI, USA;  

 Electronic Precision Balance PB3002-S, Mettler Toledo, 

Switzerland;  

 Electronic Precision Balance SPB52, Scaltec, Germany;  

 Freezer HLLF 310, Jouan, France;  

 Laboratory animals balance SSH-84, Scaltec, Germany;  

 Laboratory deionizer SG2000, SG, Germany;  

 Magnetic mixer with heater RH basic, IKA, USA;  

 

 NO-meter InNO Nitric Oxide Measuring System, Innovative 

Instruments, inc., USA;  

 pH-meter MP 220, Mettler Toledo, Switzerland;  

 pH-meter pH 340-A/SET 1 and InoLab Multi Level 1 Set 

3,WTW, Germany;  

 Plunger-operated pipetters Transferpette®, Brand, 

Germany;  

 Refrigerated Centrifuge GR 20.22, Jouan, France;  

 Spectrophotometer BioMat 5, Thermo Spectronic, USA;  

 Ultrasonic washer Ultrasonic, BMT, Czech Republic;  

 Atomic Absorbtion Spectrophotometer, Perkin Elmer, USA;  

 Water Stile 2001/4, GFL, Germany. 

 

Equipment 



Laboratory equipment for 

pathomorphology: 
 

 Microscope Zetopan-Binolux, Reichert, Austria;  

 Inverted microscope Telaval-31, Zeiss, Germany;  

 Microscope Axiovert25, Zeiss, Germany with digital 

photocamera Sony-DSC-s-75, Japan;  

 Electron Microscope JEM-100C, Jeol, Japan;  

 McIlwain tissue chopper, The Mickle Lab. Eng. Co, Ltd., UK;  

 Freezing microtome, Ukraine; Microtome-criostat MK-25, 

Russia; Microtome SchlittenMicrotom OmE, Reichert, 

Austria.  

 

Equipment 



Laboratory equipment for  

in vitro studies: 
 

 CO2- incubator IGO 150, Jouan, France;  

 Data interface DigiData 1200, Axon Ins. Inc., USA;  

 Laminar flow box NapFLOW Type A, NAPCO, France;  

 Microelectrode puller PUL-I, WPI, USA;  

 Micromanipulator ESA-CSA, Newport, USA;  

 Microscope inverted Axiovert 25, ZEISS, Germany;  

 Microscope inverted PIM-III, WPI, USA;  

 Patch-clamp amplifier AXOPATCH-200B, Axon Ins. Inc., USA;  

 Peristaltic pump Dose-it 803, Ismatec, Switzerland;  

 Physiograph RM8 5, Nihon Kohden, Japan;  

 Polarographic analyzer PA 3, Laboratorne pristroje, Czech 

Republic;  

 Recorder, model 202, Cole Parmer, USA;  

 Roller pump Ismatec IPC, Ismatec, Switzerland;  

 Rotor-type pump Ismatec MCPS, Ismatec, Switzerland;  

 Spectrofluorymeter, Hitachi, Japan;  

 Thermostat with external circul. HMT200 provided with 

cooling bath CBN 8-30 and open bath OBN 8, Heto, 

Denmark;  

 Vacuum vaporizer Bühi R205 B 90216, Bühi, Germany; 

 Set-up for PCR with western blotting, Bio-Rad Laboratores, 

USA; 

 Biochemical analyzer Prestige 24i, Japan; 

 Hematology analyzer MYTHIC 22, Switzerland; 

 Urological analyzer URYXON, Germany; 

 Coagulometer K-3002, Poland. 

 

Equipment 



Laboratory equipment for  

in vivo studies: 
 

 Analgesia-Meter, provided with start-stop fotoelectric 

switch, new model, Ugo Basile, Italy;  

 Data interface 2550, Ugo Basile, Italy; 

 Feeding & Drinking Monitor, Ugo Basile, Italy;  

 Flowmeter MF 26, Nihon Kohden, Japan;  

 Gas analyzer GASTAT-mini, Techno Medica, Japan;  

 Grip strength meter, Ugo Basile, Italy;  

 Hot plate, new microprocessor controlled model, Ugo 

Basile, Italy;  

 Plantar Test complete, Ugo Basile, Italy;  

 Plethysmometer, new microprocessor controlled model, 

Ugo Basile, Italy;  

 Rota-Rod Treadmill for Mice, accelerating model, Ugo 

Basile, Italy;  

 Rota-Rod treadmill for Rats, constant speed, Ugo Basile, 

Italy;  

 Set-up for Heart-Lung preparation Type 824, Hugo Such 

Electronic, Germany;  

 Sphygmomanometer S-2, Hugo Such Electronic, Germany;  

 Tail- Flick Unit, Ugo Basile, Italy; 

 Spirometer, Gas Analyzer, ADInstruments, Australia; 

 Data interface PowerLab, ADInstruments, Australia. 

 

Equipment 



 Biomimetics of NO-Chemistry: Mechanisms of NO-Release, 

Oxidative Fate of NO and Design a New Generation of NO 

Prodrugs and Inhibitors (CNRS, Toulouse, France, 1993-1995). 

 The Identification of O2-Sensitive Membrane Ionic Channels in 

Neuronal and Vascular Smooth MuscleCells: Fundamental basis to 

Design a New Generation of Antihypoxic Drugs (INTAS, 

UK/London, Lund/Sweden, 1995-1997). 

 Changes in Vasorelaxant Activity of Therapeutic Nitric Oxide 

Donors after Whole Body Irradiation and its Relevance to 

Chernobyl Disaster (Wellcome Trust, Glasgow, UK, 1999-2001). 

 Mechanisms of Vascular Contractile Dysfunction Induced by 

Ionizing Irradiation: Special Relation to Change in Myofilament 

Calcium Responsivenes (CRDF/NIH, USA, 2003 -2004) 

 Enhanced Vascular Contractility in Diabetes: the Role of Calcium 

Sensitization. Royal Society, Belfast University, UK, 2006 – 2007. 

 BKCa Cnannels and Endothelium-Dependent  Vascular Responses 

under Ionized Non-Fatal Whole-Body Irradiation: New Insight into 

Radiation-Induced Vascular Lesions. British Physiological Society 

Centres of Excellence Award Scheme, UK, 2007-2009. 

International Projects Highlights 



 Experimental evidences have been presented on an important role 

of platelet-activating factor involvement in coronary spasm 

development under hypoxic condition;  

 It has been demonstrated that the loss of vascular endothelium-

dependent responses in spontaneously hypertensive rats are 

mainly due to a decreased sensitivity of vascular smooth muscle 

cells to EDRF/NO, resulting from an increased protein kinase C 

activity;  

 It has been established that hypoxia can alter myofilament 

responsiveness to Ca2+, and this effect may be related to cyclic 

AMP-dependent phosphorylation of myosin light chain kinase, its 

inactivation and subsequent uncoupling between Ca2+ and 

contractile machinery in smooth muscle;  

 The data have been presented to show that hypoxia may decrease 

plasma membrane Ca2+ permeability, and, hence, decrease 

vascular smooth muscle contractility by means of at least two 

mechanisms: i) by the decrease of a number of open Ca2+ channels 

as a result of their decreased phosphorylation, and ii) by Ca2+ 

channel inactivation resultant from a rise in intracellular Ca2+ that 

could be induced by a failure of active Ca2+ outward transport 

or/and intracellular Ca2+ sequestration;  

 It has been postulated that the depression of vascular endothelial 

function following ionized irradiation is due to an alteration in 

EDRF/NO metabolism but not to a decrease in EDHF synthesis and 

release. Since the release and the action of EDHF are relatively 

resistant to radiation-induced oxidative stress, EDHF seems 

unlikely to be a metabolite of arachidonic acid formed by 

cytochrome P450 monooxygenase. 

 The data obtained strongly support the hypothesis that the 

enhanced contractility  of vascular smooth muscle following γ-

irradiation may result from an increase in myofilament Ca2+-

sensitivity as well as a decrease in BKCa channel expression, and 

this effect is dependent on activation of C-kinase;   

 It was shown that quercetin filled phosphatidylcholine liposomes 

and mesenshimal stromal stem cells are able to restore BKCa 

function damaged following irradiation;  

 Experimental evidences were presented to demonstrate that 

enhanced myofilament Ca2+ sensitivity in diabetes is mainly 

manifested in muscular-type blood vessels and both PKC and, 

especially, ROCK are involved in this phenomenon;   

Most Significant Scientific 

Achievements 



 The data obtained suggest that an increase in myofilament 

calcium sensitivity may account for the enhanced contractility of 

vascular tissues from animals exposed to radiation in the early 

post-irradiation period whereas a decrease in BKCa channel 

expression may be the key factor in the enhanced contractility of 

vascular tissues during the late post-irradiation period;  

 It is likely that BKCa channels appear to be the most ROS-sensitive 

among potassium channels family while Kv and KATP channels are 

resistant to oxidative stress and may constitute a reserve 

mechanism for the maintenance of tissue blood supply;  

 It is likely that siRNAs is a good therapeutic approach to inactivate 

PKC gene encoding function and to normalize vascular tone 

damaged in SHR and diabetic rats;  

 Plasmonic AuNPs possess the ability to activate BKCa channel 

opening in vascular SM. Laser irradiation facilitates this effect due 

to local plasmon resonance that, in its turn, further increases BKCa 

channel activity causing SM relaxation.  

 Thus, these data are an important step towards not only better 

understanding of the nature of the AuNPs effect, but they can also 

trigger development of new methods of nano-photonic control of 

voltage-gated ion channels function in living cells that, 

consequently, can prove to be highly promising for developing the 

next generation of ion channel modulators with high target 

specificity and low toxicity.  

Most Significant Scientific 

Achievements 



A schematic of study illustrating patch-clamp recording of BKCa channel activation by green laser-induced 

plasmon resonance in an isolated smooth muscle myocyte: 
A, experimental setup for a single channel activity recording under green laser illumination. B, microscope field of view showing a single smooth muscle 

myocyte and patch pipette tip illuminated by green laser. C, schematic representation of the cell-attached configuration illustrating that AuNPs had no direct 

access to ion channels in a membrane patch insulated by the glass pipette rim.  

Most Significant Scientific 

Achievements 



Potentiating effect of AuNPs on single BKCa channel activity in rat aortic myocytes:  

A, BKCa channel activity was recorded at -20 mV (top) before and after AuNPs application at 10-5 M, as indicated by horizontal line (top). Two 10 s duration 

segments of the current trace are illustrated on the expanded time scale in the middle panel, taken at time points marked a and b on the whole time-source 

trace (top panel). Up to 11 active channels were visible in this membrane fragment at full activation, as evident from multiple openings shown by the horizontal 

dotted lines. Bottom panel shows NPo measured over consecutive 5 s time intervals. 

B, in a different patch held at 40 mV AuNPs were applied initially at 10-5 M, followed by 10-4 M, as indicated by thinner horizontal lines, while green laser 

illumination was additionally used (thicker horizontal lines). 

 

Most Significant Scientific 

Achievements 



1. Tishkin S, Rekalov V, Ivanova I, Moreland R, and Soloviev A. Ionizing non-fatal whole-body irradiation inhibits Ca2+ -dependent K+ channels 

in endothelial cells of rat coronary artery: Possible contribution to depression of endothelium-dependent vascular relaxation. Int. J. Radiat. 

Biol., 83:3,161-169,  2007.  

2. Soloviev A., Sergey Tishkin, Irina Ivanovа, Zelensky S., Dosenko V., Kyrychenko V., Moreland R.S. Functional and molecular consequences of 

ionizing irradiation on large conductance Ca2+ - activated K+ channels in rat aortic smooth muscle cells. Life Sciences, 2009, 84, 164-171.  

3. Soloviev A., Tishkin S., Kyrychenko S. Quercetin-filled phosphatidylcholine liposomes restore abnormalities in rat thoracic aorta BKCa channel 

function following ionizing irradiation. Acta Physiol. Sinica, 2009, 61 (3):201-210.  
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