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Abstract

Intracellular pH (pH;) homeostasis plays a vital role in many cellular
function, such as cell differentiation, migration, proliferation, apoptosis and
metabolism. Several studies indicated that the up-regulation of acid-extruders to
promote the revers pH gradient of intra-extracellular in tumor, which provide the
adaptability of high proliferation and cell migration. We consider that
pluripotent stem cells also have the same property of higher activity of acid-
extrusion mechanism. However, the pH; regulation of human induced
pluripotent stem cells (hiPSCs) still unknow. Thus, the aims of this study were
functional characterized the mechanism of pH; regulation in hiPSCs and human
lung cancer cells. In our study indicated that pH; recovery slope following
NH,4CI pre-pulse induced intracellular acidification were partially inhibited by
removal of Na*, application of 30 uM bafilomycin A1 and Na* free with 30 uM
bafilomycin Al, respectively, in HEPES buffered condition (HCOj3 free) on
hiPSCs. The completed inhibition of pH; recovery was observed in A549, when
the cells perfused with Na* free contained 30 uM bafilomycin Al. In conclusion,
we demonstrated for the first time that NHE1 and V-ATPase functionally co-
existed on hiPSCs and A549, and another unknown acid-extruder observed on

hiPSCs.

Keywords: human induce pluripotent stem cells, lung cancer cell, Na*-H*

exchanger, V-ATPase, intracellular pH;.
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Massive bleeding is the leading cause of battlefield-related deaths and the
second leading cause of deaths in civilian trauma centers. One of the challenges
of managing severe wounds is the need to promote hemostasis as quickly as
possible, which can be achieved by using hemostatic dressings. In this study, we
fabricated two kinds of gelatin/polycaprolactone (PCL) composites with two
ratios of gelatin/PCL, 1:1 and 2:1 (GP11 and GP21, respectively). Scanning
electron microscopy revealed (SEM) revealed that the GP1l composite
exhibited rougher and more porous structure than the GP21 composite did.
Furthermore, both composites showed similar biocompatibility as that of tissue
culture polystyrene (TCPS). Moreover, both GP composites tended to show a
gradual decrease in contact angle to zero within 40 minutes. The in vitro blood
plasma coagulation assay revealed that the prothrombin time (PT) was
significantly longer for the GP composites than it was for the Quikclot
composite, whereas the activated partial thromboplastin time (aPTT) of the
GP11 composite was significantly shorter than that of the gauze. Furthermore,
the GP11 had the largest platelet adsorption of all the composites. The in vivo

coagulation test showed an obvious shortening of the bleeding time with the



Quikclot and GP21 compared with gauze sample. In conclusion, the GP
composites showed superior biocompatibility and hemostasis to the gauze and
comparable effects with the Qickclot composite. Therefore, the GP composites
have the potential for development as biodegradable surgical hemostatic agents.

Keywords: hemostasis, gelatin, polycaprolactone, biocompatibilit
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Abstract

A cartilage defect is an area of damaged cartilage. The cause of a cartilage
defect can be due to trauma, osteonecrosis, osteochondritis, and other conditions.
Cartilage defects are most commonly seen in the knee joint, where it is often
caused by trauma and seen in association with ligament injuries, such as ACL
tears. Induced pluripotent stem cells (iPSC), iPSC are derived from skin, adipose-
derived stem cell (ADSC) or blood cells that have been reprogrammed back into
an embryonic-like pluripotent state that enables the development of an unlimited
source of any type of human cell needed for therapeutic purposes. In this study,
we succeeded to create iPSCs by ADSC infected four gene including Sox-2,
Oct3/4, c-Myc and KIf4. we used immunofluorescence stain to label the
specificity protein for the iPSCs (ex. Tra-1-60, Tra-1-81, Oct-4, Sox-2 and Nango).
The PCR result showed that the iPSCs specificity genes also were performed the
ability of differential for three germ layer. In vivo experiment, iPSCs were injected
to nude mice by subcutaneous injection (SC) to induce teratoma formation for 2
months. Furthermore, we also observed the morphology of three germ layer by
H&E stain, and tried to construct the differential method of iPSCs as a supplement

chondrocytes source.



|Key words : induced pluripotent stem cells (iPSC) ~ adipose-derived stem cells

(ADSCs) -~ cartilage tissue engineering ~ cartilage differentiation
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