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Proliferation and differentiation of endogenous neural stem cells in subventricular zone

in rats after traumatic craniocerebral injury

SUl Lisen', YU Jiabin’, IANG Xiaodan®

'Epilepsy Center, Guangdong Provincial Hospital of Traditional Chinese Medicine, Guangzhou 510120, China; *Guangzhou University of
Traditional Chinese Medicine, Guangzhou 510405, China; *Department of Neurosurgery, Zhujiang Hospital, Southern Medical University,
Guangzhou 510280, China

Abstract: Objective To observe the time course of proliferation and differentiation of neural stem cells (NSCs) in the
subventricular zone (SVZ) of rats following traumatic craniocerebral injury (TBI). Methods Forty-eight SD rats were
randomized into 3 groups, namely the control group without any treatment, the sham-operated group with scalp incision and
preparation of a cranial window, and TBI group with craniocerebral injury induced by Feeney's method. With nestin and BrdU
as two cell markers, NSE as the neuron-specific marker and GFAP as the glial cell marker, immunofluorescence assay with
double labeled antibodies was performed to examine the proliferation and differentiation of endogenous NSCs in the SVZ at
different time points after TBI. Results The numbers of cells positive for nestin/NSE, nestin/GFAP, BrdU/NSE, and BrdU/GFAP
in the SVZ of the rats increased significantly after TBI. The positive cells began to increase at 1 day after TBI, reached the peak
level at day 3 and became normal at day 14, showing significant differences between the time points of measurement following
TBI and from the cell numbers in the control group measured at the same time points. The cells positive for nestin/GFAP
showed the most distinct increase in the SVZ of the rats with TBL. Conclusion TBI results in mobilization of the NSCs in the
SVZ on the injured side to cause the proliferation and differentiation of the endogenous NSCs. The SVZ is one of the most
important germinal centers of NSC proliferation and differentiation.
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Tab.1 Nestin/NSE-positive cells in the SVZ measured by laser scanning confocal microscopy in each group (Mean+SD)

Time n Dayl Day3 Day7 Day14 Total F P
Control group 8 28.6+3.9 27.9+3.8 30.5+4.7 29.1+4.1 29.245.1 0.167 0.247
Sham group 8 28.1+4.3 30.9+4.6 29.9+4.8 27.4+3.9 28.2+5.5 2.834 0.135
Experimental group 8 57.3+3.1% 67.9+3.8%* 59.7+3.6* 29.1+4.7%% 45.7£5.0 148.44 0.001
F 35.31 179.77 111.08 1.867 198.356*

P 0.001 0.001 0.001 0.179 0.001

*F=198.356, P=0.001 for main effect. “P<0.05; “*P<0.01.

2.3.2 A0 SVZ 4048 k£ R & 2 5% Nestin/GFAP
ARG HE R RO R T L, X BRI T
R SVZ HL AT AR AR EE Nestin/GFAP XU iA
FRic BRI  CR AR B0 2) 5 1 SC S AN R i
] s R 5 J5 55 1.3.7 S 14 KO Y SVZ LI L B
[ 32 Y BHEE 40 2, Nestin 11 GFAP 3864 (55 T
PHIEES Sy e R ] OBy g e 06 |2 e = s e |
J K Ao . X4 E] SVZ 44U BHEZR
i 2B, A5 R R X R S T RGL SVZ 44,
FEAHRIALPRS (55 1.3.7 14 KA Ia] &, BHIE A 2 15K
BT B E G422 5 (SR A K B SVZ 22U %A
3 PR 35 55 1 KTk 27.5, 55 3 K H BRI
39.9, 55 7 K%K 28.7; 55 14 RILANKIZ 1EH 4 20.3; 5
Y2 AN]SR BRI 2 0180 BB S 425 57
MAESE 1.3.7 K, 0 IR AT AR, 200 5 5050 44 4
SVZ HA FHPEAN A 2 THECH B, 39 & S22
5, A IR AR AR R TS 2225 5. hifEs 14
K, 3 Z AR BHPEANIE 2 3-8 E B E S22 5
TEZE AR 2,

2.3.3 R0 SVZ B R £ R 45 BrdU/NSE #/9L
Foat s R RO WA I AT UL, % B2 AR T
RA K SVZ AL A5 /01 BrdU/NSE SR IAARIC
FRPEA ARG CTRRBAVEZAE 3) 5 1M S0 2H AN [ s ) o5
i35 26 1.3.7 J 14 K) Y SVZ LU B PR
JE R BEE AN 3, 4T S A 24N 245, BrdU FIINSE =
BRI S AN . XA RIS [R] SVZ 41
ZUBHPEANN 3 A THGE T, 255 Wom S IR SR TF
R SVZ AL AEAED5E 1.3.7 14 KRIR]T, B
UM 3THEIAITC ey T2 5 (RSB0 4 SVZ 414/
PRI 3B AN 35 F5E 1 R FHei R 15.2, 55 3 Kk
UEE(E 19.9, 55 7 KN 14.9; 56 14 RIMEEAWR S 1E# Ny
9.6; U2 4B 1] 2 i BHPE AR 3 At 450 B & 4e 1T
SRR MR 1.3.7 K, X BB R FARLL, 3 55K
504520 SVZ A Z ) FHE A 3 4R R LL , 35 1B 2
GiiterESt . xR AT AR AR TS 2425 5
TMAESS 14K, 341 2 [A] i) FEA: 2 EL 3 2 f kTG il 5 452
TR (E1,33),



http://www.j-smu.com J South Med Univ, 2016, 36(8): 1094-1099 - 1097 -

K2 BHESVZHHARERRIEE Nestin/GFAPARIZIHHIZER

Tab.2 Nestin/GFAP-positive cells in the SVZ measured by laser scanning confocal microscopy in each group (Mean+SD)

Time n Day 1 Day 3 Day 7 Day 14 Total F P
Control group 8 17.6+2.9 18.3+2.4 19.1+2.5 17.8+2.8 18.4+3.3 1.459 0.247
Sham group 8 18.1+2.4 19.3+2.7 20.1+2.3 19.1+2.5 19.7+2.9 2.011 0.135
Experimental group 8 27.5+3.1* 39.9+3.9%* 28.7+3.7* 20.3+4.3 31.1+4.7 33.74 0.001
F 22.93 100.02 51.24 1531 103.42*

P 0.001 0.001 0.001 0.239 0.001

*F=103.42, P=0.001 for main effect. “P<0.05; **P<0.01.
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Tab.3 BrdU/NSE-positive cells in the SVZ measured by laser scanning confocal microscopy in each group (Mean+SD)

Time n Day 1 Day 3 Day 7 Day 14 Total A P
Control group 8 8.3£1.0 8.1+0.9 7.9+0.8 7.8+0.9 8.1+1.2 1.891 0.201
Sham group 8 8.4+0.9 8.0+1.0 8.3+0.8 8.2+0.9 8.3+1.3 0.966 0.483
Experimental group 8 15.2+2.6%* 19.9+3.44 14.9+3.7% 9.6+3.7 16.1+3.9 9.478 0.001
F 37.637 48.671 40.532 0.976 53.617*

P 0.001 0.001 0.001 0.491 0.001

*F=53.617, P=0.001 for main effect. “F=0.917, P=0.477 for interaction effect between groups and the time points. “P<0.05; ““P<0.01.
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Fig.1 Brdu/NSE-positive cells in the SVZ on the injured side observed by laser scanning confocal microscopy at
different time points following TBI (x20). A: Day 7 after TBI. Arrows indicate BrdU-positive cells in the SVG with
FITC green fluorescent labeling of the cell nuclei; B: Day 7 after TBI. Arrows indicate positive cells for NSE in the
SVG with Rodanmin red fluorescent labeling of the cytoplasm; C: Day 7 after TBL. Arrows indicate positive cells for
BrdU/NSE double labeling with FITC and Rodanmin fluorescent labeling of the cell nuclei and cytoplasm,
respectively; D: Day 3 after TBIL. Arrows indicate positive cells for BrdU in the SVG with FITC green fluorescent
labeling of the cell nuclei; E: Day 3 after TBI. Arrows indicate positive cells for NSE in the SVG with Rodanmin red
fluorescent labeling of the cytoplasm; F: Day 3 after TBL. Arrows indicate positive cells for nestin/NSE double
labeling in the SVG with FITC and Rodanmin fluorescent labeling of the cell nuclei and cytoplasm, respectively.

R4 BHESVZELEEERHEBrdU/GFAPFRICITHIE R

Tab.4 BrdU/GFAP-positive cells in the SVZ measured by laser scanning confocal microscopy in each group (Mean=SD)

Time n Day 1 Day 3 Day 7 Day 14 Total F P
Control group 8 7.620.9 8.1+0.8 7.8+0.5 7.8+0.7 7.9+1.2 1.546 0.224
Sham group 8 8.1+0.7 8.0+0.6 8.3+0.8 8.1+0.9 8.2+1.1 0.823 0.492
Experimental group 8 13.242.2° 18.9+3.7* 14.7+3.6° 9.3+2.7 15.5+3.9 12.464 0.001
F 9.5+£2.7 47.361 44.545 0.767 49.656* - -
P 0.001 0.001 0.001 0.477 0.001 - -

*F=49.656, P=0.001 for the main effect. “F=0.959, P=0.247 for interaction effect between groups and the time points. “P<0.05; **P<0.01.
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