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these enzymes called angiotensinases. The specific receptor for 
Ang IV (AT4) identified as the insulin-regulated 
aminopeptidase (IRAP), is associated with the Glut4 transporter 
in intracytoplasmatic vesicles, which suggests a possible link 
between RAS, blood pressure control and glucose uptake. These 
activities have demonstrated significant local changes between 
normotensive and hypertensive animal models, after anti-
hypertensive drug treatments and compared with healthy 
controls, in plasma of patients with type 2 diabetes and 
metabolic syndrome. 
Results obtained in our laboratory by measuring blood pressure, 
body weight and fasting insulin and leptin levels, demonstrated 
a possible beneficial effect when diets enriched with EVOO 
were compared with a high fat diet enriched with saturated fatty 
acids and cholesterol; and some of these effects have also been 
observed in spontaneously hypertensive rats. This effect was 
related to specific changes of angiotensinase and IRAP activities 
in the above-mentioned tissues.  
Taking together, these results indicate a role of dietary fat in the 
regulation of angiotensinase and IRAP activities, and open a 
new approach to the study and treatment of metabolic 
dysfunctions. 
 
 
 
 
 

S6-B6 
Chronic treatment of rats with oxytocin 
upregulates renin and (pro)renin receptor 
expression in kidney 
K. Krskova1, L. Gajdosechova1, S. Zorad1, D. Jezova1,  
R. Olszanecki2 
1Institute of Experimental Endocrinology SAS, Bratislava, Slovakia, 
2Department of Pharmacology, Jagiellonian University Medical College,  
  Cracow, Poland 
 
Oxytocin (OT) has been shown to induce renin release by 
kidney during acute peptide infusion in rats1,2. The aim of our 
study was to evaluate whether the low dose peripheral OT 
chronic administration leads to renal renin-angiotensin system 
(RAS) activation in the kidney of lean and obese Zucker rats. 
We administered OT by osmotic minipumps into male lean 
(+/?) and obese (fa/fa) 10-week-old Zucker rats for 14 days at a 
dose   rate   of   3.6   μg/100   g/day.   Rats   were   classified   into   four  
groups: control lean group, OT-treated lean group, control obese 
group and OT-treated obese group. Controls received isotonic 
saline. Animals were given ad libidum access to standard diet 
and water. The water intake had been monitored daily during 
OT treatment period. Gene expression of renin, (pro)renin 
receptor, angiotensinogen, ACE, ACE2, AT1 receptor, AT2 
receptor, Mas receptor and neutral endopeptidase in kidney was 
determined. Data were analyzed by two-way ANOVA test with 
variables genotype and treatment. We found significant main 
effect of OT treatment on kidney weight (p <0.05), relative 
kidney mass (p <0.001) and the gene expression of the renin (p 
<0.001) and (pro)renin receptor (p <0.05) and we observed an 
increase in all of these parameters. The gene expression of other 
RAS components was not changed. OT administration had no 
significant effect on the water intake. No interaction of genotype 
x OT treatment effect on all measured parameters was revealed. 
Present study demonstrates stimulatory effect of OT 
administration on renin expression in kidney in lean and obese 
Zucker rats. Increased renin production in our experiment may 

contribute to regulation of cardiovascular homeostasis and/or, 
considering elevated (pro)renin receptor expression, may have 
impact on intrarenal angiotensin II formation and thus 
physiology of the kidney. Observed alterations at mRNA level 
prompt to determine protein expression, renin activity and renal 
function test.  
 

1 Huang W. et al. Am. J. Physiol. Regulatory Integrative 
 Comp. Physiol. 278: R226, 2000.  
2 Loichot C. et al. Eur. J. Pharmacol. 454: 241, 2002 The 
 study was supported by grants VEGA 2/0174/14, MZ 
 2012/51-SAV-1 and APVV-0028-10.  
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S6-C1 
Organogenesis in a petridish - How to generate 
functional thyroid tissue from mouse 
embryonic stem cells 
R. Opitz 
IRIBHM, ULB, Brussels, Belgium 

 
Congenital hypothyroidism (CH), the most common congenital 
endocrine disorder in humans, affects approximately 1/3000 live 
births. Most CH cases are due to thyroid dysgenesis (TD). 
However, the molecular mechanisms underlying TD remain 
poorly understood; in part, due to our limited understanding on 
how intrinsic factors and extrinsic signaling cues orchestrate 
thyroid follicular cell (TFC) differentiation and thyroid 
morphogenesis. Embryonic stem cells (ESC) emerged as a 
powerful model system to define signaling pathways and gene 
networks controlling cell differentiation and tissue 
morphogenesis. Until recently, the toolkit to interrogate thyroid 
organogenesis was lacking a protocol for efficient generation of 
TFC from ESC. Directed differentiation of ESC into a given cell 
type relies on step-wise adjustments of culture conditions in 
order to reproduce in vitro the sequential events that 
characterize the normal ontogenesis of a given cell type. 
However, given the lack of knowledge on the in vivo signals 
regulating TFC differentiation, we employed an alternative 
differentiation strategy (direct programming) which relies on 
forced expression of key transcription factors to promote TFC 
differentiation. For this purpose, we generated recombinant 
mESC lines that permit inducible overexpression of Nkx2.1 and 
Pax8 upon doxycycline (Dox) treatment. Using this model 
system, a transient overexpression of Nkx2.1 and Pax8 for 3 
days was sufficient to generate cell cultures displaying a TFC-
like gene expression profile. Application of recombinant hTSH 
to cell cultures immediately after Dox treatment further 
stimulated the formation of follicular organoids displaying 
characteristics reminiscent of thyroid follicles in intact animals. 
Analyses of iodide uptake and organification in such cell 
cultures demonstrated the generation of functional thyroid 
tissue. Importantly, when follicular organoids were grafted in 

vivo into athyroid mice, substantial reconstitution of functional 
thyroid tissue was observed at the grafting site. Moreover, 
athyroid mice grafted with follicular organoids displayed 
normalization of thyroid hormone plasma levels as well as 
symptomatic recovery. 
 
 
 
 
 
S6-C2 
Central regulation of hypothalamic-pituitary-
thyroid axis under physiological and 
pathophysiological conditions  
Cs. Fekete 
Institute of Experimental Medicine, Hungarian Academy of Sciences, 
Budapest, Hungary 

 
The primary central regulator of the hypothalamic-pituitary-
thyroid (HPT) axis is the thyrotropin-releasing hormone (TRH), 
a tripeptide amide that functions as a neurotransmitter but also 
serves as a neurohormone. Hypophysiotropic TRH neurons 
involved in this neuroendocrine process are located in the 
hypothalamic paraventricular nucleus and secrete TRH into the 
pericapillary space of the external zone of the median eminence 
for conveyance to anterior pituitary thyrotrophs. The released 
TRH controls the activity of thyroid gland through the 
regulation of TSH synthesis, glucosylation and release in the 
anterior pituitary. The activity of hypophysiotropic TRH 
neurons is regulated by the negative feedback effects of thyroid 
hormone to ensure stable concentration of circulating level of 
thyroid hormone. This mechanism involves complex 
interactions between hypophysiotropic TRH neurons and the 
vascular system, cerebrospinal fluid, and specialized glial cells 
called tanycytes. The set point of this feedback regulation, 
however, can be altered under certain conditions to adjust the 
circulating thyroid hormone concentration to the actual demand. 
This mechanism facilitates adaptation of the organism to 
changing environmental conditions, including the shortage of 
food and a cold environment. Circulating hormones, neuronal 
inputs and the tanycytes play critical role in this adaptation. 
Adverse conditions such as infection, also alter the feedback 
regulation of this axis, however, it is not completely understood 
whether the illness induced central hypothyroidism is an 
adaptive or maladaptive response. 
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Regulation of cell cycle by microRNAs and its 
implication in the pathogenesis of endocrine 
tumors 
A. Patocs  
Semmelweis University, Budapest and MTA-SE   „Lendulet”   Hereditary  
Endocrine Tumors Research Group, Hungarian Academy of Sciences, 
Hungary 

 
Dysregulation of cell cycle has been implicated in the 
pathogenesis of various tumors including tumors originating 
from endocrine glands. MicroRNAs (miRNAs) are small 

noncoding RNAs that negatively regulate gene expression. 
Their role has been demonstrated in the regulation of numerous 
physiological and pathophysiological processes including 
regulation of cell cycle.  
Our group studied the pathogenesis of adrenal and pituitary 
tumors. Multi-omics approach was used for integrating data 
obtained from various high-throughput technologies including 
whole comparative genomic hybridization, gene, miRNA and 
protein expression data. 
Our data revealed that both in adrenal and pituitary gland 
tumors a dysregulation of cell cycle by aberrant miRNA 
expression might have an important role in the pathogenesis of 
these tumors. In adrenocortical cancer dysregulation of the 
G2/M transition of cell cycle by aberrant mRNA and miRNA 
expression was confirmed. In pituitary tumors underexpression 
of Wee1 kinase and overexpression of CDC25 phosphatases 
(both key regulators of cell cycle G2/M transition) together with 
the  opposite  expression  of  their  3’  UTR  targeting miRNAs were 
demonstrated. In addition, CDC25A targeting miRNAs showed 
a strong negative correlation with tumor size suggesting that 
these miRNAs may have an important role in tumor growth.  
Our data suggest that tumors of endocrine glands have 
differentially expressed miRNAs compared to their normal 
counterparts and these miRNAs are involved in the regulation of 
G/2M checkpoint of cell cycle.  
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The roll of microRNAs in preimplantation 
embryos and pluripotent stem cells 
E. Gocza, P.  Maraghechi,  B.  Bontovics,  K.  Németh,  Zs.  Bosze 
NARIC,  ABC,  Gödöllő,  Hungary 
 
MicroRNAs (miRNAs) are a class of small non-coding RNAs 
that regulate multiple biological processes. Increasing 
experimental evidence implies an important regulatory role of 
miRNAs during early embryonic development and in 
embryonic stem cell biology.  
We analyzed the expression profile of pluripotency-associated 
miRNAs in rabbit embryos and embryonic stem-like (ES-like) 
cells. The rabbit specific ocu-miR-302, ocu-miR-290 clusters 
and three homologs of human C19MC cluster (ocu-miR-512, 
ocu-miR-520e and ocu-miR-498) were identified in rabbit 
preimplantation embryos and ES-like cells. Ocu-miR-498, ocu-
miR-520e and ocu-miR-512-5p exhibited an interesting 
expression pattern, because gene cluster members are 
extensively expressed in extra-embryonic tissues. 
The ocu-miR-302 cluster was highly similar to its human 
homolog, while ocu-miR-290 revealed a low level of 
evolutionary conservation with its mouse homologous cluster. 
The expression of ocu-miR-302 cluster members began at 3.5 
dpc early blastocyst stage and they stayed highly expressed in 
rabbit ES-like cells. In contrast, high expression level of ocu-
miR-290 cluster members was detected during preimplantation 
embryonic development, but low level of expression was found 
in rabbit ES-like cells. This results show that the expression of 
ocu-miR-302 cluster is characteristic for the rabbit ES-like cell, 
while the ocu-miR-290 cluster may play a crucial role during 
early embryonic development. 
 

gocza2013




 

62 
  

61 

It has been recently demonstrated that miR-99a modulates TGF-
β   induced   epithelial   to   mesenchymal   transition.   Therefore  
expression of ocu-miR-99a-5p and ocu-miR-125b-5p in epiblast 
cells of 6 dpc blastocysts might have a direct correlation with 
epithelial-mesenchymal transition of epiblast cells and 
formation of mesoderm cells prior to implantation. In the future 
we would like to examine the expression of ocu-miR-99a-5p 
and ocu-miR-125b-5p in epiblast cells compared to hypoblast 
and trophoblast cells in 6 day old rabbit embryos. 
 

This research was funded by grants: OMFB-00130-
00131/2010 and ANR-NKTH/ 09-GENM-010-01, OTKA 
K77913 
 
 
 
 
 

S6-C5 
Novel insight in the regulation of the 
brainrenin-angiotensin system and 
itsconnectionwith hypertension 
Y. Marc1,2, J. Gao1, F. Balavoine2, M. Azizi3, B. Roques4,  
C. Llorens-Cortès1  
1INSERM  U1050,  Collège  de  France,  Paris,  France,   
2Quantum Genomics, Massy, France,  
3Clinical   Investigation   Centre,   Hôpital   Européen   Georges-Pompidou, 
4Université  Paris-Descartes, Paris, France 

 
The hyperactivity of the brainrenin–angiotensin system (RAS) 
has been implicated in the development and maintenance of 
arterial hypertension (HTA). We first 
demonstratedthataminopeptidase A (APA) and aminopeptidase 
N (APN), two membrane-bound zinc metalloproteases, are 
involved in the formation and metabolism of brainangiotensin 
III (AngIII), respectively. Then, wedesigned the specific and 
selective APA and APNinhibitors, EC33 and PC18. By 
blockingin vivobrain APA and APN withthese compounds, 
weshowedthatAngIII and not AngII, as established in the 
peripheryis one of the main effector peptides of the brain RAS, 
exerting a tonic stimulatory control over blood pressure (BP) in 
hypertensive rats. Central injection of EC33 blocks the 
formation of brainAngIII and normalizes BP in hypertensive 
rats, suggestingthatbrain APA maybepotentialtherapeutictarget 
for HTA treatment 
For a clinical use of APA inhibitors, we, therefore, designed 4,4 
-dithio{bis[(3S)-3-aminobutyl sulfonicacid]} (RB150),a 
systemically active prodrug of EC33 obtained by disulfide 
bridge mediateddimerization. RB150, givenorally in conscious 
DOCA-salt rats or spontaneously hypertensive rats (SHRs), 
crosses the intestinal, hepatic and blood-brainbarriers, enters the 
brain, whereitiscleaved by brainreductases, generatingtwo active 
molecules of EC33 whichinhibitbrain APA activity, block the 
formation of brainAngIII and induce a marked and 
sustaineddecrease in BP. The RB150-induced BP decreaseis due 
to a decreasedvasopressin release in the blood circulation, 
whichresults in increaseddiuresis, thusreducingextracellular 
volume and to a decrease in sympathetictone, leading to a 
reduction of vascularresistances. Furthermore, in SHRs, 
concomitant RB150 oral administration withenalapril, a 
systemic RAS blocker, potentiates the RB150-induced BP 
decrease. RB150 alsonamed QGC001 wasthenevaluated in 
humans and PhaseIclinical trials have shownthatthis compound 
isclinically and biologicallywell-tolerated in 

healthynormotensive male subjectsafter a single oral dose up to 
2,000 mg or afterrepeated doses up to 750mg b.i.d. for 7 days. 
RB150 is the first drug candidate of a new class of 
antihypertensive agents targeting the brain RAS, the 
clinicalefficacy of whichwillbesoonevaluated in hypertensive 
patients. 
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Mutation of the palmitoylation site of Estrogen 
Receptor   ERα   in   vivo   reveals   tissue-specific 
roles for membrane versus nuclear actions  
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1INSERM U1048, I2MC, Toulouse, France,  
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Estrogen  Receptor   alpha   (ERα)   activation   functions  AF-1 and 
AF-2 classically mediate gene transcription in response to 
estradiol   (E2).   A   fraction   of   ERα   is   targeted   to   plasma  
membrane and elicits membrane-initiated steroid signalling 
(MISS), but the physiological roles of MISS in vivo are poorly 
understood. We therefore generated a mouse with a point 
mutation   of   the   palmitoylation   site   of   ERα   (C451A-ERα)   to  
obtain membrane-specific loss-of-function  of  ERα. 
 The  abrogation  of  membrane  localization  of  ERα  in  vivo 
was confirmed in primary hepatocytes, and it resulted in female 
infertility with abnormal ovaries lacking corpora lutea and 
increase in luteinizing hormone levels. In contrast, E2 action in 
the uterus was preserved in C451A-ERα  mice  and  endometrial  
epithelial proliferation was similar to wild-type. However, E2 
vascular actions such as rapid dilatation, the acceleration of 
endothelial repair and endothelial NO synthase phosphorylation 
were abrogated in C451A-ERα  mice.  A  complementary  mutant  
mouse lacking the transactivation function AF-2  of  ERα  (ERα-
AF2°)   provided   selective   loss-of-function   of   nuclear   ERα  
actions.   In  ERα-AF2°,   the  acceleration  of   endothelial   repair   in  
response to estrogen-dendrimer conjugate, which is a 
membrane-selective ER ligand, was unaltered, demonstrating 
integrity of MISS actions. In genome-wide analysis of uterine 
gene expression, the vast majority of E2-dependent gene 
regulation  was  abrogated  in  ERα-AF2°  whereas  in  C451A-ERα  
it was nearly fully preserved, indicating that membrane-to-
nuclear receptor crosstalk in vivo is modest in the uterus. 
 Thus, this work is the first to genetically segregate 
membrane versus nuclear actions of a steroid hormone receptor 
and to demonstrate their in vivo tissue-specific roles. 
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P1.1 
Replacement of animal use in medical 
physiology 
B. Dejanova1, D. Dewhurst2, S. Petrovska1, V. Antevska1,   
S. Mancevska1, J. Pluncevic1 
1Institute of Physiology, Medical Faculty, University of Skopje,  
  Macedonia 
2Institute of Computer Science, University of Edinburgh, Great Britain 

 
The replacement of animal use in medical education with non-
animal methods and techniques often yields both, ethical and 
technical advantages. Particular emphasis is related to ensure 
the efficiency and validity of computer simulations regarding 
animal use replacement. The aim of the study was to clarify 
the medical student attitude of computer simulation during the 
laboratory practice in medical physiology. A number of 89 
medical students (31 male and 58 female; 20+/-2 years old) at 
Skopje’s   Faculty   were   given   questionnaires   regarding  
computer program: Renal function in humans by Sheffield 
BioScience Programs, Great Britain. The students usually used 
PCs as following: regularly 57%; fairly often 17.9%; 
sometimes 17.9%; and 1.1% rarely with learning purpose of 
51%. At the end of the laboratory classes the students had to 
answer with: strongly disagree (SD); disagree (D); neutral (N); 
agree (A); and strongly agree (SA). To study physiology using 
animal experiments the students answered with: A, 40.4% and 
SA, 20.2% while with D, 8.9% and SD, 14.6%. The most of 
the students preferred working with computer simulations in 
small groups: 47.1% A and 38.2% SA, and with its good data 
presentation 70.7% A and 10.1% SA. For replacement in 
animal use 16.8% A and 20.2% SA, but D 24.7% and SD 
19.1%. From the obtained results we may conclude that the 
medical students accept the computer simulation in medical 
physiology due to good data presentation, studying together in 
small   groups   but   still   don’t   completely   accept   to   leave   the  
conventional experiments within animal use.  
 

Key words: non-animal methods; medical physiology; medical 
students. 
 
 
 
 
 
P1.2 
Ivan Petrovich Pavlov – the Nobel laureate for 
Physiology or Medicine 
E. Chugunova  
Faculty of Cell Biology. Division of Cellular and Molecular Neurobiology. 
University of Salzburg, Salzburg, Austria 
 

Russian physiologist, Ivan Petrovich Pavlov, is a well-known 
personality in academic and scientific world. During centuries 
his findings and scientific research have not lost on actuality, 
they   gained   even   more   significance.   In   2014,   Pavlov’s   165.  
Anniversary   is   celebrated.   The   publication   of   Pavlov’s  
monograph   „Lecture   about   the   activity   of   the  main   digestive 
glands”   in   1897   brought   Pavlov   the   world-wide popularity. 
The monograph was translated into European languages and 
honoured with the Nobel Prize in 1904. On 7th of 2014 is the 
110.  Anniversary  of  Pavlov‘s  Nobel  Prize  Awarding.   
Pavlov’s  Nobel  Prize Diploma says that he has revolutionized 
the physiology of digestion. Indeed, the Nobel Committee has 
awarded Pavlov for his contribution in understanding of the 
mechanism  of  neural  regulation  of  digestion.  Pavlov’s  idea  of  
the   organism’s   holism   supports   the principle of unity and 
interaction with the surrounding.  
Pavlov’s   and   his   colleagues   experiments   support   the  
understanding of the central nervous system, of the brain and 
of the whole nervous activity. This knowledge is directly 
connected to physiology, biology, psychology, psychiatry, 
neurology, pharmacology etc. 
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INTRODUCTION: Nobel Price discipline physiology is 
fundamental science for biology, ecology, medicine. 200 years 
after Kant science is considered in context of epistemology & 
moral philosophy. Progressive increase of global health & 
ecological problems needs new conceptions for physiology. 
CONCEPTION: a Integration of scientific-theory/ethics in 
physiological education & research, b implication of 
physiological topics to intern. congresses for philosophy-
FISP, psychology-IUPsyS, biophysics-IUPAB, chemistry-
IUPAC, also in clinical medicine (IUPHAR/FIGO/ISIM/SIU 
etc). c Foundation of elementary philosophical units to some 
institutes for physiology=IP, d foundation of international IP 
via network of units from selected countries in context of 
creation of international universities proposed by Bertrand 
Russell (British Nobel Laureate) as paradigm for better 
education-research-technology.  
Fundamentals for a-d could be 1. Common 
educational/research programmes. 2. Common elementary 
administration & laboratories. 3. Recognition of participants 
as intern./continental professors/doctors, etc. 4. Possibility for 
regular work (not only guests) to institutes/branches in Africa-
America-Asia-Australia-Europe. 5. Regular successive 
financial support for participants/projects by nat. ministries, 
industry, Eur. Union, UNESCO, etc. 6. Possibility for whole 
life work after 60years as senior-scientists as honorary 
professors, institute-directors, etc. 










