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Stereotaxic intracerebral transplantation of neural stem cells with Nogo-66 receptor gene

silencing for treating traumatic brain injury in rats
Wang Dong, Zhang Jian-jun, Ma Jing-jian

Abstract

BACKGROUND: Neural stem cells (NSCs) have the potential of self-proliferation and multiple directional differentiation, and can
differentiate into various cells in the neural system under a certain condition. Therefore, NSCs have good prospect in repair of
nerve injury. However, RNA interference avoids the abuse of permanent gene silencing, and is hopeful to combine with NSC
transplantation for treating craniocerebral injury.

OBJECTIVE: To determine whether the Nogo-66 receptor (NgR) gene silencing in NSCs can enhance curative effects of
stereotaxic intracerebral transplantation of NSCs on traumatic brain injury (TBI) in rats.

METHODS: A total of 60 male Wistar rats following TBI establishment were randomly assigned to 3 groups (n = 20). In the
experimental group, NgR gene silencing NSC suspension (6 pL) was injected into rat brain tissue following 24 hours of model
induction. In the control group, an equal volume of NSC suspension was infused by the same method. In the blank group, an
equal volume of medium without stem cells was infused by the same method. At 24 hours, 3 days, 1 and 2 weeks following injury,
neurological deficits were scored. Two weeks later, animals were sacrificed and subjected to immunohistochemistry and
hematoxylin-eosin staining.

RESULTS AND CONCLUSION: Following transfection of small interfering RNA, compared with control group, NgR gene protein
expression was significantly reduced in the experimental group. At 1 and 2 weeks following transplantation, neurological deficit
score was significantly less in animals undergoing NSC transplantation in the experimental group compared with the control
group (P < 0.05). Moreover, neuron number in the brain tissue sections of experimental group was significantly more than in the
control group (P < 0.01). At 2 weeks following injury, hematoxylin-eosin staining showed that brain tissue breakage at damaged
site as scar connection, remarkable porosis in the blank group; typical morphological changes as neural cells at the transplanted
site in the control group; typical morphological changes as neural cells without cavity in the experimental group.
Immunohistochemistry showed (37.92+16.02) BrdU-labeled positive cells/high-power field in the blank group, (89.68+15.34)
cells/high-power field in the control group, and (102.67+13.52) cells/high-power field in the experimental group. Significant
differences were detected between groups (P < 0.01). The above-mentioned results indicated that the NSCs of NgR gene
silencing transplanted into the injured cerebral tissues can significantly improve the neurological function in rats with TBI.
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Figure 2 Immunohistochemistry for Nestin of neural stem
cells (x40)
2 MZTHH Nestin %1 4L F 4 t5,(x40)
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Figure 3 Western blot detection of NgR protein in the
expression levels before and after transfection

3 Western blot £l NgR & [ 755 e 5 f5 Rk K F

Figure 1 Morphology of primary cultured neural stem cells
under phase-contrast microscope (%40)

1 MZEMS TGRSR RAMET 4 IRIEE(x40)

ISSN 1673-8225 CN 21-1539/R CODEN: ZLKHAH
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Table 1 Neurological deficit score at various time points in

rats of each group (xs, point)
Time posttrauma
Group 24 h 3d 1wk 2 wk
Experimental  3.46+1.14  3.15+1.02 1.7241.06° 1.21+0.58°
Control 3.48+1.02 3.24+0.75  2.04+0.98 1.51£0.62
Blank 3.52+1.17  3.39%0.84 2.90+1.51%  2.72+1.16°

aP < 0.01, experimental group ; P~ < 0.05 , control group

2541



@ '27:2 . crenor

LH, BT AN NGR FELTITER S (FE ) B /7 KBt

25 FAM-PURERREAFNFRELR
R2EATF AR RLRE:

EHH:
B A I R W, AR IRIERE, ETL, AHRESIRE
552! F'L.E4ac

X ER4H
TERS FH BB AL DL 2 R 28 0 PR TE S 2 i, AU T8
H4, MmATEmA, WE4b.

SRIG4H:
LAY 4 2 AR AR TR S S iR B AR 2R, LBl 4c.

5 E2E e ARk 2R EMENFIAMFERE: LH
4 (58.00+11.32) 1/ = f5 ML EF, W.KEl5a. R4 K
(39.61+10.21) >/ & f5 M BF, W IEBb. FHHN
(15.13£9.13)/ M m {5 LY, W.J&l5¢.

c: Experimental group

Figure 4 Hematoxylin-eosin staining of brain tissue
changes at 2 wk following transplantation in rats of
each group (%200)
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a: Blank group

b: Control group

c: Experimental group

Figure 5 Neurofilament-positive fiber at damage site at 2 wk
following cell transplantation in each group under a
microscope (x200)
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c: Experimental group

Figure 6 Immunohistochemistry of positive expression of
BrdU-labeled cells of brain tissues at 2 wk
following cell transplantation in rats of each group
(%x200)
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