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THE SYNERGISTIC EFFECT OF HYPOXIA AND COMPLEMENT MASP-1 IN E-SELECTIN EXPRESSION ON
ENDOTHELIAL CELLS

Fléra Demeter, Laszl6 Cervenak
Dept. of Internal Medicine and Hematology, Semmelweis University, Budapest

Keywords: hypoxia, endothelial cells, complement, MASPs, inflammation

Aims: Hypoxia and hypoxia/ reoxygenation are direct pathogenetic components in stroke and AMI developing as
a consequence of atherosclerosis. It is also known that the complement lectin pathway plays an important role
in the pathomechanism of atherosclerosis, a disease characterized by inflammation. We previously
demonstrated that MASP-1, the most abundant enzyme of the complement lectin pathway induces an
inflammatory phenotype of endothelial cells. There is no data whether hypoxia and MASP-1 can potentiate each
other’s effects, therefore, we aimed to investigate the possible synergism between them.
Methods: We used confluent layer of HUVECs. Immuno-fluorescence microscopy was applied to study HIFla
nuclear translocation. Ca2+ mobilization was assessed by fluorescence microscopy using Fluo4-AM. Adhesion
molecules and IL-8 were detected with cellular and sandwich ELISA. Endothelial permeability was assessed with
the  XperT  method.  Statistical analyses were  performed by  GraphPad Prism  7.0.
Results: We verified the hypoxia mimetic effect of CoCl2, by showing its time- and dose- dependent effect on
HIF1la nuclear translocation. Both 24 and 4 hours of CoCl2 pre-treatment enhanced the Ca2+ mobilization in
response to MASP-1. Next, we investigated the alteration of surface adhesion molecules and cytokines. E-
selectin was synergistically upregulated by CoCl2 and MASP-1, whereas MASP-1 induced VCAM-1 expression
could be inhibited by CoCl2. Both agents increased the IL-8 production and the endothelial permeability at 24
hours.

Conclusions: E-selectin is a crucial adhesion molecule in the homing of neutrophils. In inflammatory processes
cellular infiltration oftentimes accompanies the increased vascular permeability. Therefore, the permeability
increasing effect of hypoxia and MASP-1 and their synergism in endothelial E-selectin expression might partially
explain the strong neutrophil infiltration, well-known in the acute phase of stroke and AMI. These data together
suggest that MASP-1 might be a drug target in these atherosclerosis-related diseases.
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EFFECT OF STELLARIA MEDIA TEA IN A DIABETIC RAT MODEL

Alexandra Fejesl, Dr. Virdg Demjanl, Andrea Séjal, Fléra Diana Gauszl, Dr. Tivadar Kiss2, Dr. Gergé Sz(cs1, Dr.
Andrea Siska3, Dr. Imre Féldesi3, Dr. Dezs6 Csupor2, Dr. Mdrton Pipiczl, Dr. Tamas Csontl

1. University of Szeged, Faculty of Medicine, Department of Biochemistry

2. University of Szeged, Faculty of Pharmacy, Department of Pharmacognosy
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Aims: Diabetes mellitus is a disease characterized by elevated blood glucose levels and impaired glucose
tolerance, affecting more than 422 million people worldwide. Nowadays, besides drugs, medicinal plants - for
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instance chickweed (Stellaria media) - have gained popularity as treatment. Stellaria media is a common
widespread species, mainly consumed as salad or tea. In folk medicine, chickweed tea is believed to have anti-
diabetic effect; however, its efficacy has not been proved. Hence, our goal was to investigate the effect of
Stellaria media tea in a diabetic rat model.
Methods: Male Wistar rats were used in three experimental groups: control, diabetic, diabetic + Stellaria media
(n=10 in each group). The control group received standard laboratory rat chow for 20 weeks, while the other
two groups received fructose enriched diet and were subjected to streptozotocin injection on week 17. Half of
the diabetic rats were treated with Stellaria media tea (100 mg/kg b.w./day from the beginning) administered by
oral gavage, while the others received distilled water. Blood glucose levels were measured every 4 weeks,
accompanied with oral glucose tolerance test from week 12. At termination of the animals, blood samples were
collected from the abdominal aorta and working heart perfusion was performed according to Neely.
Results: The fructose-enriched diet and streptozotocin injection significantly increased serum glucose levels
compared to control (8.33+0.30 vs. 5.97+0.16 mmol/L, p<0.05). Administration of chickweed tea did not prevent
blood glucose elevation (8.45+0.37 mmol/L). Diabetes induced a cardiac dysfunction, described by deterioration
of cardiac output and cardiac work. However, Stellaria media preserved cardiac function is settings of diabetes.
Conclusions: Our results show that Stellaria media tea has beneficial effect on the negative cardiac alterations
caused by experimental diabetes, but it is not proceeded through the improvement of carbohydrate
metabolism.
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INVESTIGATION OF POTENTIAL CARDIOPROTECTION INDUCED BY ELECTRICAL STIMULATION OF SKELETAL
MUSCLE

Marton Richard Szabd, Réka Marik, Kamilla Nagy, Tamas Csont, Csaba Csonka
Department of Biochemistry Faculty of Medicine University of Szeged
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Aims: Electrical muscle stimulation (EMS) is a widely used method in sport- and rehabilitation therapy. EMS
treatment of chronic heart failure patients improved the quality of life in a comparable extent to conventional
exercise. However, the cardiac preconditioning effect of EMS has not been proven so far, therefore the aim of
this study is to investigate the potential cardioprotective effect of acute EMS treatment.
Methods: Low frequency EMS treatment was applied on the gastrocnemius muscle of male Wistar rats for three
days (one treatment/day). After 24hr of the last EMS treatment, hearts were isolated and perfused ex vivo using
30 min global ischemia and 120 min reperfusion protocol. At the end of reperfusion myocardial infarct size was
measured, and heart specific creatine kinase (CK-MB) and lactate dehydrogenase (LDH) enzyme releases were
determined from the coronary effluent. Phosphorylation state of the cardioprotective Akt, Erk1/2 and STAT3
proteins was also measured.
Results: Myocardial infarct size was not reduced significantly following the EMS treatment when compared to
the untreated control group. However, EMS treatment significantly reduced the LDH enzyme activities both at
the onset (6.03+0.68 vs 9.92+1.67 U/min/g) and at the end of the reperfusion (44.9946.53 vs 67.60+7.57
U/min/g). From the investigated proteins, only the phosphorylation of Erk2 was increased significantly due to
EMS treatment.
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