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Cholangiocarcinoma - 9 faces of the killer
It shows cholangiocarcinoma, an aggressive bile duct tumour with dismal prognosis, 
It was captured during magnetic resonance cholangiopancreatography (MRCP) 
Piotr Milkiewicz, Warsaw Poland
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64  |      ABSTRACT

P > 0.05). Expression of miR-149-5p and miR-32-5p were 
significantly higher in patients with CAD with MetS than 
without MetS group (P < 0.05). Among MetS components 
abdominal obesity (1.3, 1.18-1.65, CI 95%, P < 0.05), in-
sulin resistance (1.26, 1.11-1.59, CI 95%, P  <  0.05) and 
dyslipidemia (1.15, 1.04-1.45, CI 95%, P < 0.05) were posi-
tively associated with increased circulating level of miR-
149-5p whereas only abdominal obesity (1.21, 1.13-1.55, 
CI 95%, P < 0.05) and dyslipidemia 1.14, 1.05-1.51, CI 95%, 
P < 0.05 were positively associated with increased level of 
circulating miR-32-5p in patients with CAD.
Conclusions: Circulating exosomal miR-149-5p and 
miR-32-5p might be prognostic biomarker in patients 
with CAD and MetS.

56ASM-­0006  |  Multicistronic plasmids encoding 
VEGF and FGF2 stimulate local angiogenic 
processes in vivo: in a matrigel plug assay and a rat 
model of hind limb ischemia

D. Gatina; E. Garanina; M. Zhuravleva; A. Titova; A. 
Rizvanov; I. Salafutdinov; Institute of Fundamental 
Medicine and Biology
Kazan Federal University, Institute of Fundamental 
Medicine and Biology, Kazan, Russia C.I.S.

Background: Peripheral arteries disease (PAD) is char-
acterized by poor blood supply, blockage of blood ves-
sels, which may ultimately lead to limb amputation. The 
presence of additional vascular disease and lack of suit-
able vessels for bypass surgery limits the effectiveness of 
surgical and physiological treatments. Gene therapy with 
angiogenic factors, which restores the blood supply to the 
limb, is a promising alternative to conservative treatment 
methods.
Materials and Methods: In this study, we developed 
plasmid constructs that provide simultaneous overexpres-
sion genes of vascular endothelial growth factor (VEGF), 
fibroblast growth factor-2 (FGF2), and reporter protein 
(DsRed). We applied the system of 2A-peptides of picor-
naviruses supplemented with a cleavage site by furin pro-
teinase (Fu-2A) to achieve co-expression of genes.
Results: First, we showed high expression and secre-
tion of recombinant VEGF and FGF2 proteins in im-
ported (HEK-293T) and primary cells (HUVEC) in vitro. 
Luminex-Based Multiplex Assay showed that overex-
pression of VEGF and FGF2 did not affect the secretion 
of other cytokines and growth factors by both cell types. 
When transplanting transfected HEK-293 cells, as part of 
Matrigel plaques, into immunocompromised mice, the 
expression of recombinant proteins VEGF and FGF2 ac-
tivated vascular formation processes and also promoted 

endothelial cell recruitment. Next, we injected the syn-
thesized plasmid constructs into ischemic rat muscle with 
a two-step surgical model of ischemia induction. At this 
stage, we observed a gradual decrease in VEGF and FGF2 
transgenes expression in the ischemic muscle on 14 and 21 
days. Despite this, quantitative analysis of the limb perfu-
sion ratio demonstrated a significant restoration of blood 
flow on day 21 in the experimental groups. Histological 
methods showed decreased fibrosis and increased capil-
lary density at 14 and 21 days after injection.
Conclusions: Thus, our study demonstrates the function-
ality of the constructed plasmid constructs in vitro and in 
vivo. Expression of recombinant VEGF and FGF2 proteins 
as part of multicistronic constructs activated local angio-
genesis and recruitment of various cell types. These results 
suggest the possibility of using this gene therapy construct 
to stimulate angiogenesis and treat PAD, however, further 
studies using more representative experimental models 
and clinical trials are needed.
This paper has been supported by the Kazan Federal 
University Strategic Academic Leadership Program 
(PRIORITY-2030).

56ASM-­0008  |  Functional properties of 
langendorff-­isolated rat heart recovery after 
hypodynamia

N. Ziiatdinova, M. Sungatullina, R. Zaripova, 
N. Salikhov, T. Zefirov
Kazan Federal University, IFMB, Kazan, Russia C.I.S.

Background: The study of the influence of motor activity 
limitation on the body is an urgent problem of physiol-
ogy. Restriction of motor activity (hypodynamia) causes 
changes in contractile function and weakening of the 
heart muscle, as well as weakening of venous and arterial 
vessels. We studied the features of rat heart-isolated work 
according to Langendorff in the recovery period after 30 
days of hypodynamia.
Materials and Methods: Restrictions of motor activity 
were achieved by placing rats in cell cages: the first two 
days, the time of inactivity was 1 hour, and then increased 
by 2 hours every 2 days. By day 25, the time spent by ani-
mals in the cage-cases reached 23 hours. The parameters 
of an isolated heart were recorded immediately after 
physical inactivity, as well as after 2 weeks of the recovery 
period after 30-day hypodynamia. HR, left ventricular de-
veloped pressure (LVP), and coronary flow (CF) were cal-
culated. The recording was carried out on the PowerLab 
8/35 apparatus (ADInstruments) using the LabChart Pro 
software.



      |  65ABSTRACT

Results: During the recovery period, there was an in-
crease of isolated heart LVP by 32.4% (p < 0.05), and de-
crease in heart rate by 6.3% and a decrease in CP by 39.4% 
(p < 0.01) compared with the 30- day hypodynamia.
Conclusions: Recovery after limitation of motor activ-
ity is accompanied by an increase in cardiac contraction 
force (LVP), and a decrease in heart rate and coronary 
flow. The results can be associated with recovery pro-
cesses in the heart, since immediately after hypokinesia 
there was a general tendency to heart activity desadapta-
tion, the force contraction decrease and increase of heart 
rate. This paper has been supported by the Kazan Federal 
University Strategic Academic Leadership Program 
(PRIORITY-2030)

56ASM-­0009  |  Influence of Alpha1(A)–­
adrenoreceptors stimulation on isolated rat heart 
coronary flow in ontogenesis

N. Ziiatdinova, I. Khabibrakhmanov; A. Kuptsova; 
A. Krylova; T. Zefirov
Kazan Federal University, IFMB, Kazan, Russia C.I.S.

Background: In the mammalian heart, alpha1-adrenergic 
receptors (α1-AR) perform many functions: they partici-
pate in the regulation of myocardial contractility, heart 
chronotropy, coronary blood flow, as well as in various 
pathological processes. Earlier, we showed that non-
selective stimulation of α1-AR in adult rats reduces coro-
nary circulation, and in 1-week-old rat pups it enhances it. 
According to scientists, the α1A-AR can mediate a positive 
inotropic effect in stressful and pathological situations. In 
this regard, the study of the role of this receptor subtype in 
the regulation of the blood supply to the heart is gaining 
relevance. The aim of this study was to investigate the ef-
fect of α1A-adrenoreceptors stimulation on coronary flow 
in isolated hearts of rats in ontogenesis
Materials and Methods: Isolated hearts were per-
fused in the Langendorff system (ADInstruments). The 
experiments we used selective agonist α1A-AR A-61603 
(10-9mol/L). The degree of coronary circulation was evalu-
ated using the indicator-coronary flow (CF), which was 
calculated by measuring the amount of perfusate flowing 
through the coronary vessels of the isolated heart for 1 
minute. Statistical processing of the obtained results was 
performed using the Student's t-test.
Results: Perfusion of A-61603 10-9mol/L caused an in-
crease CF isolated heart of 20- and 6-week-old rats by 12% 
(p < 0.01), and 10% (p < 0.05), respectively. The speed of 
isolated heart CF in 3 and 1 week old rats did not change 
in response to A-61603.

Conclusions: Stimulation of α1A-AR with A-61603 
changed the CF in rats of 6 week-old, as well as in adult 
animals. The absence of changes in CF in 1-week and 
3-week-old rats on the introduction of A-61603 is prob-
ably due to the lack of sympathetic innervation of the 
heart of animals at this period of postnatal development. 
This paper has been supported by the Kazan Federal 
University Strategic Academic Leadership Program 
(PRIORITY-2030)

56ASM-­0010  |  Stimulation of α2-­adrenergic 
receptors change heart rate and coronary flow in 
the newborn rats isolated heart

N. Ziiatdinova, A. Kuptsova, N. Salikhov, P. Biktemirova, 
T. Zefirov
Kazan Federal University, IFMB, Kazan, Russia C.I.S.

Background: Controversial data on the role of alpha2-
adrenergic receptors (α2-AR) in the regulation of coronary 
blood supply are presented in the modern literature. It 
was reported that α2-AR agonists exert a vasoconstrictor 
effect. On the other hand, the results of the vasodilator ef-
fect on coronary vessels of the α2-AR agonist clonidine hy-
drochloride are presented in the studies. It is known that 
α2-AR is present on the myocardiocytes membranes, and 
in vascular smooth muscles. The aim was to investigate 
the effect of different concentrations of the α2-AR agonist 
on coronary flow (CF) and heart rate (HR) in the isolated 
heart of newborn rats.
Materials and Methods: Experiments were performed 
on 28 newborn rat, they do not have adrenergic inner-
vation of the heart. Isolated hearts were perfused in a 
Krebs-Henseleit solution - Langendorff (ADInstruments) 
installation. The CF and HR were calculated. The signals 
were recorded in a PowerLab system. 10-9–10-6M concen-
trations range of clonidine hydrochloride (Sigma) were 
used for the stimulated of α2-AR. The data were processed 
statistically using Microsoft Excel software and Student’s 
t test.
Results: Application to a perfuse solution of clonidine 
hydrochloride (10-9M) decreased CF and causes tachycar-
dia in the newborn rat isolated heart. The α2-AR agonist 
(10-8M) caused decreased CF and bradycardia was ob-
served. Clonidine hydrochloride (10-7M) had a different 
effects CF and HR. The α2-AR agonist (10-6M) had no ef-
fect on the CF, and caused a different effects HR.
Conclusions: Stimulation of alpha2-AR with low con-
centrations of clonidine hydrochloride (10-9, 10-8 M) 
leads to a decrease in coronary flow and bradycardia of 
the newborn rats isolated heart. High concentrations of 
the α2-AR agonist (10-7, 10-6 M) resulted in opposite 
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