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Comparative analysis of the proliferation and differentiation of neural stem cells in
the hippocampal dentate gyrus of rats with different ages
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Abstract

BACKGROUND: Cerebral hemorrhage can activate the proliferation and differentiation of neural stem
cells in the dentate gyrus of the hippocampus. Through continuous differentiation and proliferation,
endogenous neural stem cells can gradually replace aging and damaged neurons, thus protecting the
brain structure.

OBJECTIVE: To compare the difference of the proliferation and differentiation of neural stem cells in the
dentate gyrus of the hippocampus of rats with different ages.

METHODS: Ninety-six adult rats and 96 aged rats were randomly divided into normal group (n=18 per
group), sham operation group (n=12 per group) and cerebral hemorrhage group (model group, n=66 per
group), respectively. Cerebral hemorrhage models were made in the two model groups in which, the rats
were subjected to cerebral hemorrhage for 6, 24, 48, 72 hours and 7 days, respectively. Then, brain
tissues were collected to measure brain water content. BrdU/NeuN and BrdU/GFAP double staining were
performed at 3, 7, 14, 21, 28 days after surgery to calculate the number of positive cells.

RESULTS AND CONCLUSION: For both adult and aged rats, the brain water content was significantly
higher than that in the normal group and sham operation group (P < 0.05), while in the normal and sham
operation groups, the brain water content was significantly lower in the aged rats than the adult rats (P <
0.05). The number of bilateral BrdU-positive cells in the adult and aged model groups was significantly
higher than that in the corresponding normal and sham operation groups (P < 0.05), and moreover, the
positive cell number at the hemorrhage side was significantly higher than that at the opposite side (P <
0.05). In addition, the number of BrdU-positive cells at the hemorrhage side in the adult rats was
significantly higher than that in the aged rats at different time after cerebral hemorrhage (P < 0.05). Results
from immunohistochemical double staining showed that the BrdU/NeuN and BrdU/GFAP expression in the
hippocampal dentate gyrus of adult rats with cerebral hemorrhage was significantly higher than that of
normal adult rats. All these experimental results show that there are a few neural stem cells proliferating in
the hippocampal dentate gyrus of normal rats, and the proliferation ability is stronger in the adult rats than
the aged rats. Cerebral hemorrhage can significantly strengthen the proliferation of neural stem cells in the
dentate gyrus in the adult rats compared with the aged rats.

Subject headings: Cerebral Hemorrhage; Stem Cells; Neural Stem Cells; Hippocampus; Tissue
Engineering
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F1 FHKRKEKEWNER (xts, n=6, %)

Table 1 Brain water content of rats in each group
21 PN EACEUN P
IEH A 77.85+0.75 74.15+0.80 <0.05
FAR4 77.89+0.78 73.25+0.49 <0.05
i 4 11 2
HL 6 h 79.05+0.68° 78.32+0.55° >0.05
HfL 24 h 79.52+1.00° 79.08+0.59° >0.05
Hiil. 48 h 79.78+0.61° 79.48+0.30° > 0.05
Hiil 72 h 80.02+0.81° 80.15+0.42° > 0.05
i 7 d 78.32+0.60° 78.31+0.82° >0.05

RlE: HIEFRANBTARALLE, °P<0.05.

*2 MEXRMEMNESSEIKE BrdU PRSI
ok (xts, n=6, )
Table 2 Number of BrdU-positive cells in the dentate gyrus
of adult rats following cerebral hemorrhage

415 H i X P
EH 4 53.12+3.15 53.20+3.18 >0.05
BTFARLA 54.20+3.51 53.12+3.20 >0.05
I 4 1. 25
i 3 d 103.12+2.85° 60.58+3.55° <0.05
i 7 d 170.235.03° 105.2315.25° <0.05
i 14 d 120.355.45° 75.02+3.35° <0.05
Hif21d 99.03+4.51° 64.28+2.75° <0.05
Hif 28 d 65.20£3.12 ° 60.23+3.12° <0.05

il HIEWHIMRTRALE, °P<0.05.

3 ZHERBEMEMESSEIRE BrdU PRIEMAELSIT
R (xts, n=6, )
Table 3 Number of BrdU-positive cells in the dentate gyrus
of aged rats following cerebral hemorrhage

2151 HA 1ff ) pugll P
IEHA 44.15x4.25 44.55+4.35 >0.05
TR 45.05+3.15 45.11+3.55 >0.05
g H 12
i 3d 80.23+5.11° 55.04+5.12° <0.05
i 7 d 130.23+7.15° 98.1244.53° <0.05
Hiif 14 d 110.255.25% 92.0146.15° <0.05
i 21d  69.12+6.22° 55.26+4.65 <0.05
i 28d  55.13+3.75° 48.12+3.58° <0.05

il HIEWHIMRTRALE, °P<0.05.

AR, AT A AR R AT 2 RS, AR R R
BEs2m NG R RS2 403 40, SRR i,
PEARZEE SR 1 B ORGP 1, AT 28 AR P
(e 2 i AR 2024, R o2 40 L AT T
REJ), (ISR ANKTIGIE, g phe s, F=Aphes
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x4 HE.ZFEXRBKLME S MMNESEKE BrdU FRE
MRS ER (xts, n=6, 1)
Table 4 Comparison of the number of BrdU-positive cells
in the hemorrhagic dentate gyrus of aged and adult rats

2151 EHERRWMmMM  gtE R P
EH 4L 44.15+4.25 53.12+3.15 <0.05
BFARL 45.05+3.15 54.20+3.51 <0.05
i 1l 21
e 3 d 80.23%5.11° 103.12+2.85° <0.05
ol 7 d 130.23+7.15° 170.2345.03° <0.05
Wit 14d  110.25+5.25° 120.35+5.45° <0.05
Hi21d  69.12+6.22° 99.03+4.51° <0.05
i 28d  55.13%3.75° 65.20+£3.12° <0.05

Kk SIEWANBTARALE, °P<0.05.

x5 ARRELMESEDEREHETHMRRALULFER
FREER (xts, n=6)
Table 5 Immunohistochemical double staining results of
neural stem cells in the dentate gyrus of rats following
cerebral hemorrhage in rats

Eizp EHA H 1A

%4 BrdU/NeuN 8.12+2.25% 25.02+3.12°
4T BrdU/GFAP 19.21+3.21° 24.01£3.12°
&4 BrdU/NeuN 5.85£1.12° 15.89+2.13

Z4F BrdU/GFAP 13.25+1.20° 28.12+2.11

i UM, *P<0.05; HEHEKRLE, °P<0.05.

0= AR T AR

80.5
80.0
79.5
79.0

78.5

i 5 7K 4 (%)

78.0 |

77.5

77.0 L L L L )
Hif 6 h Hifl 24 h Hifl 48 h Hif 72 h Hif 7 d
B BEAR S E AR RE S MAT A E sk B R
Figure 1 Changes of brain water content in adult and aged
rats at different time of cerebral hemorrhage
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