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Proliferative activity of bone marrow mesenchymal stem cells cultured in vitro: 

assessment by a CT brain perfusion scan 

 

Fu Feng-kui, Zhou Hai, Wang Jun (Department of Radiology, Binzhou People’s Hospital, Binzhou 256610, 

Shandong Province, China) 

 

Abstract 

BACKGROUND: Bone marrow mesenchymal stem cell transplantation is a hot spot in the treatment of 

ischemic cerebrovascular diseases, and CT brain perfusion scan is mostly used to observe the 
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improvement in the blood flow in the ischemic region. However, X-ray irradiation during CT brain perfusion 

may affect the viability of transplanted bone marrow mesenchymal stem cells, and then influence the 

therapeutic efficacy. 

OBJECTIVE: To investigate the effect of CT brain perfusion dose on the viability of bone marrow 

mesenchymal stem cells. 

METHODS: Passage 5 bone marrow mesenchymal stem cells from Sprague-Dawley rats were selected 

and randomized into three groups, with 6 tubes in each group. One of the six tubes in each group was 

randomly selected with no irradiation, and the remaining five tubes in each group were subjected to CT 

brain perfusion scans 1�5 times, respectively. After scanning, the cell number was counted after 10-day 

continuous culture and cell growth curve of each tube was drawn. Cell cycle was detected by flow 

cytometry, and cell viability was measured by MTT method. 

RESULTS AND CONCLUSION: After 10 days of continuous counting, the number of cells per tube 

showed no difference (P > 0.05), and cell growth curves were basically coincided. Moreover, there was no 

significant difference in the cell cycle and cell viability (P > 0.05). Experimental findings show that the CT 

brain perfusion scan has no effect on the viability of bone marrow mesenchymal stem cells. 

Subject headings: Bone Marrow; Mesenchymal Stem Cells; Perfusion Imaging; Tomography, Spiral 

Computed; Tissue Engineering. 
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Table 1  Statistical analysis of cell count under irradiation with different cerebral perfusion doses 

��� ���� 1��� 2��� 3��� 4��� 5��� 

1 d 2.05±0.02 2.06±0.01 2.05±0.01 2.06±0.02 2.06±0.02 2.05±0.01 

2 d 2.21±0.03 2.22±0.03 2.22±0.02 2.21±0.03 2.23±0.02 2.21±0.03 

3 d 3.65±0.04 3.64±0.03 3.64±0.04 3.65±0.04 3.66±0.03 3.65±0.04 

4 d 4.87±0.05 4.86±0.06 4.87±0.05 4.68±0.06 4.88±0.04 4.86±0.05 

5 d 10.58±0.07 10.57±0.06 10.58±0.06 10.57±0.06 10.58±0.07 10.58±0.06 

6 d 12.05±0.09 12.01±0.09 12.04±0.09 12.03±0.08 12.05±0.08 12.04±0.08 

7 d 11.02±0.11 11.03±0.10 11.02±0.10 11.02±0.11 11.03±0.12 11.02±0.11 

8 d 10.89±0.08 10.88±0.09 10.88±0.08 10.89±0.09 10.87±0.08 10.88±0.09 

9 d 10.61±0.07 10.60±0.08 10.61±0.07 10.60±0.08 10.62±0.06 10.61±0.07 

10 d 10.15±0.06 10.16±0.05 10.14±0.06 10.16±0.05 10.15±0.06 10.14±0.05 

� 2  �������	
�� 

Figure 2  Cell cycle detected by flow cytometry 
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Figure 1  Cell growth curves under irradiation with different 

cerebral perfusion doses 
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Table 2  Detection of cell cycle by flow cytometry 
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86.35±1.45 

85.37±1.49 

86.12±2.10 

85.36±1.58 

86.12±1.39 

85.65±1.45 

3.95±0.45 

4.85±0.21 

4.45±0.28 

3.98±0.58 

4.65±0.35 

4.85±0.45 

8.85±0.75 

9.01±0.89 

9.02±0.88 

8.99±0.85 

9.02±0.65 

9.03±0.68 
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Figure 3  Absorbance value of cells per tube detected using 

MTT method 
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Table 3  Absorbance value of cells per tube detected using 

MTT method 
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4��	 

5��	 

0.465 3±0.001 4 

0.467 1±0.001 4 

0.468 2±0.001 1 

0.470 1±0.001 2 

0.463 5±0.001 3 

0.471 0±0.001 4 
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