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Abstract

Background and Purpose

Ischemia stroke is one of the main central nervous system (CNS) disease, which
causes greatly high mortality rate and disability rate. Nevertheless, up till now, no
proper and effective treatments have been figured out to promote the regeneration of
nerve cells. Numerous studies have illustrated that BMSCs ( Bone Marrow
Mesenchymal Stem Cells) transplantation could reduce infarction size and promote
recovery of neurological function on rats with acute ischemia stroke. Mild
hypothermia, where the brain temperature stays at 32—35°C, also has been proved to
bear the functions of lessening infarction size, promote angiogenesis, reduce cerebral
edema and ameliorate neurological outcomes. Therefore, this study aims to fully
examine the impacts and protective mechanisms of BMSCs transplantation combined
with therapeutic mild hypothermia after cerebral ischemia injury on rats, and provide

the theoretical basis for clinical application.

Methods

BMSCs were isolated using density gradient centrifugation method combined
with adherent screening method, followed by purification, culture, identification and
labeling with DAPI. The middle cerebral artery occlusion (MCAO) model was
established by suture method, followed by the implementation of mild hypothermia
treatment for 3 hours. 24 hours after MCAO, lateral ventricle transplantation was
operated. All rats were examined at five respective time-points: before MCAO, before
transplantation, at 1 day, 5 day and 10 day time-point after transplantation operation
for tests on neurological function by means of mNSS (modified Neurological Severity
Score). The percentage of infarction size was calculated by TTC staining. Using
immunofluorescence staining to detect the expression and variation tendency of

protein GFAP (Glial Fibrillary Acidic Protein) and VEGF (Vascular Endothelial
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Growth Factor) under 400X microscope.

Results

After MCAO operation, the neurological deficits were obvious with the left limb
paralysis in varying degrees. BMSCs transplantation combined with mild
hypothermia treatment significantly decreased mNSS score (P <0.01) and reduced
infarction size (P <0.01) better than single treatment. Immunofluorescence staining
showed that the number of DAPI'GFAP" and DAPI'VEGF" double-labeled positive
cells and the expression of GFAP and VEGF increased sharply in the combination

therapy group, better than single treatment.
Conclusions

Two types of therapeutic mechanisms of cerebral protection have different
emphases, but complementary, and the combination therapy can give full play to the
advantages of two treatment programs to lessen the infarction size and improve

neurological function further.

Key words: stem cells; mild hypothermia; middle cerebral artery occlusion;
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(1) DMEM/F12 53#4E: GIBCO (EE) AF];
(2) a4 iE: GIBCO (ERED Al

(3) CD29-PE #ifk: ebio, 12-0291;

(4) CD105-PE $iifk: ebio, 17-1051;

(5) CDA45-PE Hifk: ebio, 8012-9459;

(6)

HaR. BER (WPL): Gibeco (ERD AH];

1.2 SKRE{YER

(D
(2)
(3
(4

AN EEFEFE: 3111 &Y, Thermo A H];

MAGHBEAL: Accuri C6 2, BD A#l;

G EE Ll 80-2 &Y, RigERIT stk (FEBD AR A
A EE FEM: Fisher Scientific (£E) A#];

2 [F{X BMSCs R4 B2

QP

(2)

(3

(4

HUHCR 290 S K/ Sprague-Dawley(SD) K SR EFME i F1 4L 58 i, 7Bl
WRFEN T5% 1P kS 1276 10 min;

TETBE AT, IR K BRI TR, B2 B R R, IR, i
B, HUK BRI 5B B e 5

K IR s KREB 2w MM (B FukE D |, BB R E R
E TRV L, 1 JC B G M 1CHE DMEM/F12 55353 ) & e 4k
e

FHBY D8 25 i B i w00 o, % 58 B i, A 20ml VRS SR CUE
M CHE DMEM/F12 £330 e i S, M il 9 o e 380K, B2 IR
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