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Effect of combined sublethal X-ray irradiation and cyclosporine A treatment

in NOD scid gamma (NSG) MICE .......vueieieiiiiiie ettt 1-11

Lia WALCHER", Claudia MULLER", Nadja HILGER"?, Anna KRETSCHMER",

Lilly STAHL", Simone WIGGE?, Jens RENGELSHAUSEN?,

Anne M. MULLER" and Stephan FRICKE"

YFraunhofer Institute for Cell Therapy and Immunology, Perlickstrasse 1, 04103 Leipzig, Germany,

Institute for Clinical Immunology, University of Leipzig, Johannisallee 30, 04103 Leipzig, Germany,
9Griinenthal GmbH, Zieglerstrasse 6, 52078 Aachen, Germany

Cyclosporine A (CsA) is used in hematopoietic stem cell transplantations (HSCT) to prevent graft-
versus-host disease (GvHD). GvHD is the most severe side effect of allogeneic HSCT and efficient
therapies are lacking. Mouse models are an essential tool for assessing potential new therapeutic
strategies. Our aim is to mimic a clinical setting as close as possible using CsA treatment after
sublethal irradiation in NSG mice and thereby evaluate the feasibility of this mouse model for GvHD
studies. The effect of CsA (7.5 mg/kg body weight) on sublethally X-ray irradiated (2 Gy) and non-
irradiated NSG mice was tested. CsA was administered orally every twelve hours for nine days.
Animals irradiated and treated with CsA showed a shorter survival (n=3/10) than irradiated animals
treated with NaCl (n=10/10). Furthermore, combined therapy resulted in severe weight loss (82 +
6% of initial weight, n=7, day 8), with weight recovery after the CsA application was ceased. A high
number of apoptotic events in the liver was observed in these mice (0.431 = 0.371 apoptotic cells/
em?, n=2, compared to 0.027 + 0.034 apoptotic cells/cm?, n=>5, in the non-irradiated group). Other
adverse effects, including a decrease in white blood cell counts were non-CsA-specific manifestations
of irradiation. The combination of CsA treatment with irradiation has a hepatotoxic and lethal effect
on NSG mice, whereas the treatment without irradiation is tolerated. Therefore, when using in vivo
models of GVHD in NSG mice, a combined treatment with CsA and X-ray irradiation should be
avoided or carefully evaluated.
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Rabbit induced pluripotent stem cells retain capability of in vitro
cardiac differentiation...............oooiiiiiiiiiiieee e 35-47

Praopilas PHAKDEEDINDAN", Piyathip SETTHAWONG?, Narong TIPTANAVATTANA?,
Sasitorn RUNGARUNLERT?, Praewphan INGRUNGRUANGLERT®, Nipan ISRASENA?,
Mongkol TECHAKUMPHU? and Theerawat THARASANIT?®

“Biochemistry Unit, Department of Physiology, Faculty of Veterinary Science, Chulalongkorn
University, 39 Henri-Dunant Rd., Pathumwan, Bangkok 10330, Thailand, ?Department of
Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn
University, 39 Henri-Dunant Rd., Pathumwan, Bangkok 10330, Thailand, ®Faculty of Veterinary
Science, Prince of Songkla University, 15 Kanjanavanich Road, Hat Yai Songkhla 90110,
Thailand, 4)Faculty of Veterinary Science, Mahidol University, 999 Phutthamonthon Sai 4 Road,
Nakhonpathom, 73170, Thailand, %Stem cells and Cell therapy research unit, Faculty of Medicine,
Chulalongkorn University, 1873 Henri-Dunant Rd., Pathumwan, Bangkok 10330, Thailand,

9The Research and Development Center for Livestock Production Technology at the Faculty of
Veterinary Science, Chulalongkorn University, Thailand

Stem cells are promising cell source for treatment of multiple diseases as well as myocardial
infarction. Rabbit model has essentially used for cardiovascular diseases and regeneration but
information on establishment of induced pluripotent stem cells (iPSCs) and differentiation potential
is fairly limited. In addition, there is no report of cardiac differentiation from iPSCs in the rabbit
model. In this study, we generated rabbit iPSCs by reprogramming rabbit fibroblasts using the 4
transcription factors (OCT73/4, SOX2, KLF4, and c-Myc). Three iPSC lines were established. The
iPSCs from all cell lines expressed genes (OCT3/4, SOX2, KLF4 and NANOG) and proteins (alkaline
phosphatase, OCT-3/4 and SSEA-4) essentially described for pluripotency (in vivo and in vitro
differentiation). Furthermore, they also had ability to form embryoid body (EB) resulting in three-
germ layer differentiation. However, ability of particular cell lines and cell numbers at seeding
markedly influenced on EB formation and also their diameters. The cell density at 20,000 cells per
EB was selected for cardiac differentiation. After plating, the EBs attached and cardiac-like beating
areas were seen as soon as 11 days of culture. The differentiated cells expressed cardiac progenitor
marker FLK1 (51 + 1.48%) on day 5 and cardiac troponin-T protein (10.29 + 1.37%) on day 14.
Other cardiac marker genes (cardiac ryanodine receptors (RYR2), a-actinin and PECAM1) were also
expressed. This study concluded that rabbit iPSCs remained their in vitro pluripotency with capability
of differentiation into mature-phenotype cardiomyocytes. However, the efficiency of cardiac
differentiation is still restricted.
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Linagliptin protects rat carotid artery from balloon injury and activates the NRF2
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Percutaneous coronary intervention (PCI) is main treatment for acute coronary syndrome (ACS).
However, restenosis caused by PCl-induced injury influences the outcome of patients. Linagliptin,
a dipeptidyl peptidase-4 (DPP-4) inhibitor, has been reported to ameliorate intimal hyperplasia post
vascular injury. The underlying mechanisms by which linagliptin protects against balloon injury are
unclear and require to be explored. Herein, Wistar rats with carotid artery balloon injury were given
1, 2 or 3 mg/kg/day linagliprin for 6 weeks. We found that linagliptin attenuated vascular injury-
mediated neointima formation in rats without affecting body weight and blood glucose levels. ELISA
results indicated that linagliptin significantly reduced overproduction of cytokines including tumor
necrosis factor-o (TNF-a), interleukin-1p (IL-1p) and IL-6 post balloon injury. By detecting the
level of malondialdehyde (MDA) and the activities of superoxide dismutase (SOD) and glutathione
peroxidase (GSH-Px), we found that linagliptin prevented balloon injury-induced oxidative stress.
Additionally, linagliptin decreased the level of Kelch ECH-associating protein 1 (KEAP1) compared
with injury group. Results of Western blots and electrophoretic mobility shift assay (EMSA)
demonstrated that linagliptin augmented nuclear accumulation of nuclear factor-E2-related factor 2
(NRF2) and its binding ability to target genes in rats with balloon injury. Moreover, heme oxygenase-1
(HO-1) and NAD (P) H quinine oxidoreductase 1 (NQO1), two downstream targets of NRF2, were
further up-regulated after linagliptin treatment compared with injury group. In conclusion, our data
suggest that linagliptin protects carotid artery from balloon injury-induced neointima formation and
activates the NRF2 antioxidant pathway.
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Chronic restraint stress impairs sociability but not social recognition and
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Chronic stress has been associated with impairment of memory, learning, and social cognition. In
animal studies, chronic stress has been shown to impair rodent sociability behaviour which mimics
social withdrawal as observed in depression patients. The effect of chronic stress on social recognition,
however, is uncertain. Moreover, with reference to spatial learning and memory, the effect of chronic
stress is dependent on the type of behavioural task: an appetitively or aversively motivated tasks. The
effect of chronic stress was consistent in impairing spatial learning and memory in the appetitive task;
however, the effect was inconsistent in an aversive task like the Morris water maze. Thus, we aimed
to investigate the effect of chronic restraint stress on sociability and social recognition by using a
modified protocol of the three-chamber paradigm and the effect of chronic restraint stress on spatial
learning and memory by using the Morris water maze test in young adult C57BL/6J male mice. The
present report also describes a modified protocol of the three-chamber paradigm. Our modification
is based on measurement of sniffing behaviour, which is a direct social interaction that represents
sociability. We used the chronic restraint stress paradigm for 6 h/day for 21 days to induce depression-
like symptoms in male C57BL/6J mice which were validated by forced-swim test. We observed that
the stressed group had impairments in their sociability behaviour but that social recognition was not
affected. Furthermore, we confirmed that chronic stress produced no significant impairment in spatial
learning and memory of the mice in the water maze.
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