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Intra-arterial Injected Adipose Derived Stem Cells for Stroke Therapy Cause Lacunar Strokes in Rats 
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Introduction 
	Human adipose derived stem cells (ASC) have been identified as a potential and alternative source of adult stem cells with therapeutic properties to treat stroke1,2. Compared to the more commonly used human mesenchymal stem cells (hMSC), ASC are more abundant, reproducible and accessible. In this study, we investigated the therapeutic properties of ASC and resultant lesion size in a stroke animal model evaluated at 21.1 T to track the migration and retention of the cells using a micron-sized particle of iron oxide (MPIO). 

Experimental
ASC were cultured with standard cell culture methods. Cells were transfected with 0.86-μm MPIO (Bangs Laboratory) for 12 h. Immediately following a 1-h transient middle cerebral artery occlusion (MCAO)3, 1×106 cells were injected intra-arterially through the exposed common carotid artery (CCA) of Sprague-Dawley rats. All injections were made with a 31-G micro-needle to promote single cell delivery and prevent initial aggregation. In vivo MRI was performed using the 21.1-T (900-MHz) ultra-wide bore magnet at NHMFL. Images were acquired 24 h, 72 h and 7 days after surgery utilizing high resolution, T2-weighted (T2W) spin echo, gradient recalled echo (GRE) and 3D 23Na GRE sequences. After scanning, animals were sacrificed by transcardial perfusion using 4% paraformaldehyde. Correlative histology was performed on 10-μm brain sections. 

Results and Discussion
	Fig. 1a shows a representative T2-weighted image with the expected stroke lesion (yellow circle) from the MCAO. Ventral to this lesion (Fig. 1b), smaller hyperintense areas can be seen (yellow arrows). GRE images (not shown) reveal a high delivery of the iron labeled cells to the brain with apparent longer retention compared to hMSC4,5. Histological H&E staining show areas of increased cell density in the same region. In [bookmark: _GoBack]Fig. 2 H&E stain showing high cell density regions.
Fig. 1 T2-weighted images showing the stroke (yellow circle) & lacunar strokes (yellow arrows).
a		          b

addition, in vitro experiments show increased aggregation of ASC compared to hMSC. The lacunar strokes seen in Fig. 1b and areas of higher cell density (Fig. 2) are likely caused by the occlusion of penetrating arteries by the injected ASC, which are prone to aggregate both in vitro and vivo.

Conclusions
	This project aimed at investigating the potential therapeutic properties of ASC has revealed increased lacunar strokes in the parenchyma once injected through the carotid artery. The occurrence of lacunar strokes are a detrimental side effect for cell therapies, which negate most of the therapeutics properties these cells might have. More work is needed to confirm presence of ASC cells with histology and the cause of the increased aggregation before disqualifying these cells for stroke treatment.
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