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ABSTRACT Objective: To study the changes of progenitor cells and neurogenesis in the posterior subventricular zone of stroke rats
through neuroimaging. Methods: Seventy 2-month-old male Wistar rats were randomly divided into two groups: model group (n=35) and
normal group (n=35). The homing of progenitor cells, the percentage of infarct size and contralateral brain tissue volume, and the
remodeling of white matter fiber tracts were observed by MRI system; The angiogenesis and neurogenesis were analyzed by
immunohistochemistry; Western blot was used to analyze the expression of cytokines and inflammatory factors in brain tissue; The
expression of neu N protein and GFAP protein were calculated by RT-PCR. Results: MRI scanning on T,WI and T,WI showed that the
changes of homing signal, percentage of cerebral infarct area and contralateral brain tissue volume, and the remodeling of white matter
fiber tracts in the model group were significantly different (P<0.05), with statistical significance. The levels of angiogenesis and
neurogenesis, cytokines EVGF and BDNF, Neu N protein and GFAP protein in stroke rats were lower than those in normal rats (P<0.05),
while the levels of inflammatory cytokines IL-18 and TNF-a were higher (P<0.05). Conclusion: Neuroimaging can be used to study
progenitor cells and neurogenesis decline in the hypoventricular posterior region of stroke rats, and combined with histological analysis,
the feasibility and effectiveness of the results are further verified.
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Table 1 Comparison of homing of rat progenitor cells between the two groups

Groups 1st day 3st day Sst day 7st day 9st day 14st day
Model group 1.54+0.35 2.03+0.72 5.62+1.27 4.57+1.12 3.02+0.98 1.49+0.66
Normal group 1.23+0.23 1.33+0.18 1.27+0.28 1.37+0.33 1.30+0.41 1.28+0.29
t 0.724 2.343 7.545 9.034 8.535 1.456
P 0.634 0.018 0.001 0.001 0.003 0.032
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Table 2 Comparison of nerve injury severity score, cerebral infarction area and contralateral brain tissue volume between the two groups

Observation index Groups Ist day 3st day Sst day 7st day 9st day 14st day
Nerve injury score Model group 2.45+0.34 6.38+1.29 7.99+2.31 8.93+2.44 9.52+3.90 11.24+3.44
Normal group 0.00 0.00 0.00 0.00 0.00 0.00
t 6.723 8.901 10.734 8.534 9.003 7.934
P 0.003 0.001 0.001 0.002 0.001 0.001
Percentage of infarct size to
contralateral brain volume Model group 35.63+9.23 38.92+8.02  42.31+8.93 48.88+9.03 56.73+8.33  63.39+9.03
Normal group 0.00 0.00 0.00 0.00 0.00 0.00
t 7.012 6.441 7.325 7.441 6.536 9.078
P 0.003 0.006 0.001 0.002 0.001 0.006
2.3 MAKRRNERAHERELFRILR (P<0.05), 225 e it i 3o e W 4100 fe ik F o A

PR I F 5 XA D i 8 5 A O RZ R O DN RJZ R O B SR FA (LRSI, AR |
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Table 3 Comparison of white matter fiber bundle remodeling between the two groups

FA value MD value(x10? mm?s)
Right posterior ) ) Right superior . ) Right inferior Left inferior
Groups Right sagittal Right sagittal
thalamic longitudinal Right buckle Left buckle fronto occipital fronto occipital
layer layer
radiation fasciculus fasciculus fasciculus
Normal group 0.52+0.01 0.51+0.02 0.54+0.02 0.82+0.01 0.73+0.01 0.70+0.03 0.79+0.02 0.78+0.02
Model group 0.59+0.05 0.57+0.04 0.60+0.06 0.74+0.03 0.63+0.02 0.63+0.01 0.72+0.02 0.70+0.04
t 6.596 6.112 6.587 6.564 6.339 6.546 6.269 6.361
P 0.006 0.001 0.001 0.001 0.002 0.003 0.001 0.001
24 MAXRRMEFREMBELE LS ZH R BRI AE 3 A TN 28 K P A, T AR TR R, 22 S oy
RS 1~14 d, BRI ZH R U A I 18] A SE A VBB A B0 Geit" @B L(P<0.05), (£ 4).
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Table 4 Comparison of angiogenesis and neurogenesis between the two groups
Observation
) Groups Ist day 3st day Sst day 7st day st day 14st day
index
Angiogenesis
() Model group 78.34+7.75 76.23+5.34 67.91+£5.93 60.42+7.92 55.93+5.32 50.83+4.82
mm?
Normal group 79.23+6.23 88.93+7.92 137.32+7.83 198.34+19.24 256.77+24.34 312.45+36.72
t 6.553 6.002 7.231 7.112 6.435 3.345
P 0.003 0.006 0.001 0.002 0.001 0.001
Neurogenesis Model group 0.78+0.12 0.63+0.23 0.50+0.12 0.44+0.13 0.40+0.23 0.33+0.02
Normal group 0.74+0.14 0.98+0.45 1.37+0.55 1.89+0.98 2.33+0.72 2.53+0.98
t 6.256 6.336 6.546 7.112 7.478 7.443

P 0.002 0.002 0.001 0.002 0.001 0.004
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Table 5 Comparison of the expression of cytokines and inflammatory factors in brain tissue between the two groups

Cell factor(ng/L) Inflammatory factor(ng/L)
Groups
EVGF BDNF IL-1B TNF-«
Model group 0.19+0.05 0.21+0.09 6.78+3.12 18.79+4.62
Normal group 0.64+0.28 0.59+0.31 2.01+0.25 6.12+2.76
t 8.342 9.331 6.943 8.034
P 0.004 0.003 0.009 0.002

2.6 WHAKR Neu N ZEEF0 GFAP EHRIZLLR
WG 1~14 d, BRI KB Neu N 85 HFil GFAP & H#&iA
YIRERT (8] 22 /D 5 T 1E 5 i P A~ 46 1 2 2k i DU R e (1] S 3

HEIM(P<0.05), P41 KE Neu N £ [ 1 GFAP & 3Rk Lh#KL,
R I T IE W AL, 22 A Gei 24 L (P<0.05), (£6).
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Table 6 Comparison of neu N protein and GFAP protein expression between the two groups

Observation

index Groups 1st day 3st day Sst day 7st day 9st day 14st day

Neu N protein Model group 0.433+0.423 0.423+0.114 0.389+0.233 0.365+0.119 0.326+0.211 0.301+0.152
Normal group 0.423+0.122 0.447+0.132 0.456+0.221 0.469+0.198 0.493+0.232 0.505+0.152

t 0.443 1.234 1.823 2.323 3.923 4.234

P 0.561 0.032 0.019 0.009 0.005 0.002
GFAP protein Model group 0.025+0.001 0.020+0.003 0.018+0.004 0.015+0.003 0.011+0.001 0.012+0.004
Normal group 0.023+0.002 0.025+0.002 0.032+0.009 0.037+0.003 0.048+0.001 0.049+0.004

t 0.352 1.233 1.002 2.313 5.233 6.932

P 0.734 0.034 0.021 0.010 0.004 0.001
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