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The Effect and Mechanism of Adipose-Derived Stem Cells Transplantation

on Expression of Neuroglobin in Rats with Cerebral Ischemia

HUANG Huan'**, ZHENG Mouwei'? MEI Ainong'*
(‘Department of Geriatric Medicine, Fujian Provincial Hospital, Fuzhou 350001, China,
*Provincial Clinical Medical College of Fujian Medical University, Fuzhou 350001, China)

Abstract  The objective of this research was to investigate the impact of ADSC (adipose-derived stem cell)
transplantation on Ngb (neuroglobin) expression in the peri-infarct cortex of rats with cerebral ischemia, and to elu-
cidate the mechanisms by which ADSC facilitate the recovery of neurological function following cerebral infarc-
tion. MCAO (middle cerebral artery occlusion) model was established in SD (Sprague-Dawley) rats using modified
Longa’s method, and the animals were randomly assigned to three groups: sham group, MCAO group, and ADSC
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group. At 24 hours post-model establishment, the ADSC group received intravenous injection of 50 uLL ADSC sus-
pension (approximately 2x10° cells) via the carotid artery, whereas the MCAO group was administered an equiva-
lent volume of saline. Neurological function was assessed using mNSS (modified neurological severity scores) on
the Ist, 3rd, and 7th days post-model establishment. Subsequently, the rats were euthanized, and their brains were
harvested for analysis. Mitochondrial damage in the peri-infarct cortex was examined using transmission electron
microscope, and levels of oxidative stress and energy metabolism indicators were measured using assay kits. The
expression of Ngb was determined using Western blot and immunofluorescence techniques. The results indicated
that ADSC transplantation significantly improved the mNSS scores of rats, mitigated mitochondrial damage in the
peri-infarct cortex, and increased the levels of ATP (adenosine triphosphate), Na'-K*-ATPase, Ca*-Mg**-ATPase,
and SOD (superoxide dismutase), while also suppressing the levels of MDA (malondialdehyde) and NO (nitric ox-
ide). Furthermore, ADSC transplantation notably elevated the expression of Ngb protein within the cytoplasm of
neuronal cells. In summary, ADSC transplantation appears to enhance neurological function in rats post-cerebral

infarction, potentially through the upregulation of Ngb expression in the peri-infarct cortex, which may protect mi-

tochondrial structure, ameliorate energy metabolism deficiencies, and diminish the oxidative stress response.
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Sham4l. MCAOZLF1ADSCHL., 4 121 . Aok
6 A4 5 80~100 gf) SD KRR (48 ) T 7 55 3%
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1.2.6 XA &0 E AL A fe = KSR X 48 AR
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Hyk 2, #E— P R EPVDFE L, 1100 g/Li
REZE W0 2505 R 3PP 2 he PBSTRIE 3K, W —Ht
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A

©

G230, PRI LB A R AR e 56 220
5] b FH B R 20T . P<0.05 N ZE R Giit2
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(D)

100 pm

ek % E ADSCE I Hi JRCD44(B). CD34(C)MCD45(D) KA I«

A: observation of ADSC morphology under light microscope; B-D: identification of ADSC surface antigens CD44 (B), CD34 (C), and CD45 (D) by

immunofluorescence analysis.

Ell ADSCHIFSHILE
Fig.1 Morphology and identification of ADSC

-k Sham
12 =
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mNSS scores
N
1

- MCAO -e- ADSC

2
0 * *
0d 1d 3d 7d
Days after MCAO

mNSSPF/M4E R . *##P<0.01, SMCAO LA "P<0.01, 5 Sham#H L. n=12.
The results of mNSS scores. **P<0.01 compared with MCAO group; “P<0.01 compared with Sham group. n=12.
[E2 ADSCHFE{RBHMERMARMENRERIRE

Fig.2 ADSC transplantation promoted the neurological functional recovery of rats with cerebral ischemia
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MCAOZ K FRH b, ADSCHH K N 41 21 (1) £k A4 5
181 LR (E13) o
2.4 ADSCHIEIEMIEFE AL X R sE =X 5
MCAOH4 K B 4121+ ATP. Na'-K'-ATP
filf . Ca*-Mg”"-ATPEg & 2 W AL T Sham4 K
fR (P<0.01), 1 ADSCZH K B 2021+ ATP. Na'-
K*-ATPff. Ca’*-Mg*-ATPHE & & MK T Sham4l
KB (P<0.058%0.01), 5 MCAOZ K R A W &7t &
(P<0.01)(Kl4A. 4B 4C). &5 IR ADSCH
A BT o5 R ORI 0 J) 320 DX 2 Joi v i 4L 2R e
=
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«

BB X R R itk 15

Fig.3 ADSC transplantation reduced mitochondrial damage in the peri-infarct cortex
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Level of Ca**-Mg?*-ATPase

L,

Ar B AR BN RESE Ji 32 [X B 5T 0 ATPRI /KT B % 4K BRUINAEAE i 32 [X B 5T HNa"-K - ATPRE 1 /KT C: B4R U AESE Ji 12 [X B o v Ca™'-

Mg -ATPEE{KF. *P<0.05, ¥*P<0.01, n=6,

A: the level of ATP in the peri-infarct cortex in each group; B: the level of Na'-K'-ATPase in the peri-infarct cortex in each group; C: the level of Ca*'-
Mg*'-ATPase in the peri-infarct cortex in each group. *P<0.05, **P<0.01. n=6.

El4 ADSCHBHEIE R BiL X R R RE B K15

Fig.4 ADSC transplantation improved energy metabolism in the peri-infarct cortex
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A B R RUBRESE A 14 X R 5 SODI KT~ B: 41K B FE AT &
#P<0.05, **P<0.01. n=6.

14 X B Ji MDA R KT C: B 2K BRI ST 3 X BT HNOF KT

A: the level of SOD in the peri-infarct cortex in each group; B: the level of MDA in the peri-infarct cortex in each group; C: the level of NO in the peri-

infarct cortex in each group. *P<0.05, **P<0.01. n=6.

El5 ADSCRAEMEKIELEIAX K RPENNHR N

Fig.5 ADSC transplantation alleviated oxidative stress response in the peri-infarct cortex
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Sham#H 1% | JuH 2 ADSCAL KR (B 6C). ZEH %
P it — b BN, X Ngb & [ K3 76
NSEHRC 22 7040 il 57 ik (6D).
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(A)

Sham MCAO ADSC
Ngb ‘_

GAPDH | i e s

(C) Sham

e,
T

Relative level of Ngb

MCAO ADSC

ADSC

DAPI Merge

50 pm

A: Western bloty A8l fixi 5 122 [X. 57 JiiNgb & (1 RIE T L; B: Ngbf& (AR ®m . **P<0.01. n=6; C: e 5 ik A I A 48 1 121 [X J Jii
Negb & [ RIA T IL; D: 2 8 5% 9 i I A A A8 J8 11 [X 57 i FNgb. NSE. DAPIZR LI 14 B A (ADSC41).

A: Western blot analysis was used to detect the expression of Ngb protein in the peri-infarct cortex; B: semi-quantitative analysis of Ngb protein.

**P<0.01. n=6; C: immunofluorescence analysis of Ngb in the peri-infarct cortex; D: representative images of Ngb, NSE, and DAPI expression in the

peri-infarct cortex of ADSC group detected by multiple immunofluorescence assay.
El6 ADSCHE{RIZXNIEIL EILX K B NgbIFRIA

Fig.6 ADSC transplantation promoted the expression of Ngb in the peri-infarct cortex
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