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The Neuroprotective Effect of Ultrasound Microbubbles
Combined with Bone Marrow Mesenchymal Stem Cell

Transplantation on Spinal Cord Injury Rats
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Abstract Objective: To investigate the neuroprotective effect of ultrasound microbubbles combined with bone marrow
mesenchymal stem cells (BMSCs) transplantation on spinal cord injury rats. Methods: The SD rat spinal cord injury model
was constructed by Allen’s strike method and divided into groups for corresponding treatment. After the operation BBB
score was performed. HE staining and Nissl staining were used to detect the morphological changes of spinal cord tissue
and Nissl body. ELISA was used to detect inflammatory factor levels,and immunofluorescence staining and qRT-PCR de-
tects the expression of nerve-related factors and apoptosis-related factors. Results; Compared with the model group, the
BBB scores in the ultrasound microbubble group, BMSCs group and ultrasound microbubble+BMSCs group increased on
the 7th and 21th day after operation. The pathological damage of the spinal cord tissue was reduced,and the morphology of
Nissl bodies was improved. Inflammation was reduced, Nestin, GFAP expression and BDNF,NT3,Bcl-2 mRNA expression
increased, Bax and Caspase-3 mRNA expression decreased, and the combined effect of ultrasound microbubbles and
BMSCs was better. Conclusion: Ultrasound microbubble combined with BMSCs transplantation exerts neuroprotective
effect on spinal cord injury rats.
Keywords: ultrasound microbubbles; bone marrow mesenchymal stem cells; spinal cord injury; neuroprotection; inflam-
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IR REI O $E 5%
1 #R5AE
1.1 syl 54b 8

B 1y 50 HOREBENL Ay 5 21 A4 -
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Bax sGATGCGTCCACCAAGAAG CAAAGTAGAAGAGGGCAACCAC 194
Bel-2 TGAACCGGCATCTGCACACCTG GCCCAGGTATGCACCCAGAGTGA 170
GAPDH GGTGAAGGTCGGTGTGAAC CCTTGACCTGTGCCGTTGAA 176
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AR L (P<<0.05), L% 2,

K2 BHAARAREFE 1.7.21 X BBBIEIEITFES LB GTL

20 5 FL%L 1K ENIPN 21K
BFARA 10 21 21 21
FE A 2] 10 2.51£0. 36" 4.3240.52" 6.27+0. 81V
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TNF-o K IL-6 £ 5 % 8 75 i3l 20 At BMSCs 41 i 3% W/ (P<<0.05), L3 3,
X3 BRAKRBREBALAD IL-18, TNF-o & 1L-6 BB G L)
28 5 BB IL-18/(ng * mL™") TNF-o/(ng *+ mL ™) 1-6/(ng *» mLL.™ ")
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RS T 240 L A 45403 IXC 0% V3 BE 68 T SR IR T BT AR — .
EAMFREN MLl EHMERSBSMBELSSES
MR P 48 75 6 B A (0 23 ARk v] DA B i 3
AR5 i AN, SE IR IR R H gt . R
AT e 20 2 A RE B Al iR e 7 A AL S SR AR iR
FLH AT ) I A8 4t o A0 45 245 ) T 25 5 2 2ok 15 S o
B, A R G I T AN RS A T O LA BE R
AR i VEGF Sk Hil 3 i 48 37 A=, 9 o3 .0 WLRR
B ARG R BN EAREH T RAE 21 K. &8
A 21 . BMSCs 21 Rl 75 i 1 + BMSCs 41 K B
BBB P43 8 A5 R 28 Y5 B 5 38 in . H#8 75§80 + BMSCss
41 BBB 143 %2 15 T #8751t 41 BMSCs 4, 7] B
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