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ABSTRACT Objective: Through the preparation of cerebral palsy rat model to evaluate damage of mouse brains, Observe postnatal
CP model to evaluate injury that would correlate with presence of Pre-OL in human pregnancy. Methods: On postnatal (P) days2, 3, 4, 5
and 6, pups were treated with (lipopolysaccharide [LPS]) (n=12; 30, 30, 60, 60, 120 ug/kg) orsaline (n=11). Neonates were tested for
motor and cognitive development. White matter damage was assessed with immunohistochemical Pre-OL markers (CNP, MBP).
Statistical analysis included repeated measurements analysis of variance (ANOVA) was used where appropriate. Results: LPS-treated
animals performed surface righting, cliff aversion, forelimb grasp and eye opening (P <0.05) and activity (P<0.01) and open field
experiment (P<0.05). No differences were observed for other neonatal tests. Pre-OL markers were altered in LPS-treated animals at both
P22 (CNP increased in LPS and MBP decreased in LPS, P<0.01). Conclusion: Neonatal exposure to LPS induce white matter damage in
the brain, but these are similar to findings from a postnatal hypoxic model suggesting that in the rodent, targeting the Pre-OL does not
result in a CP phenotype.

Key words: Cerebralpalsy; Periventricularleukomalacia; Lipopolysaccharide; Neonatal behavioral tests

Chinese Library Classification CLC : R284.2 Document code: A

Article ID:1673-6273(2012)21-4036-06

lipopolysaccharide LPS
Cerebral Palsy,CP 2 CP
White Matter Damage, WMD B4
m (5]

° o

* 20092133110003
1981-

( 2012-03-15 2012-04-10)



www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.21 JUL.2012 - 4037 -

1
1.1
1.1.1 LPS LPS Img LPS 10 mL
. LPS (Lipopolysaccharides,Escherichia coli 055:B5)
Sigma o
1.1.2 1 P1 SD
1.2
1.2.1 3.4.5.6.7

LPS 30,30,60,60,120png/kg
8]

o

LPS/ o
22 MBP,
CNPase NN o
1.2.2 1
11 1 21 o Wu ¥
., 12 13 21 o
o 30
30
@) (Surface righting)
. (2) (Rooting)
. 3 (Cliff aver-
sion)
. 4 (Negative
geotaxis) 45
180 . (5) (Fore-
limb placement)
. (6) (Forelimb
grasp) o (M
(Ear twitch)
. (8) (Audio startle) 10
- 9 (Air righting) 60 cm
. (10) (Activity) 13 cm
L (11) (Eye opening)
5 (12) (Hanging test)
0.5 cm 45 cm
o 1 <10s 2 10-30s 3 30 s-2
min 4 2-5 min 5 >5 min, (13) (Openfield
test) 36 cmx 36 cmX 36 cm
9 30
o 12 1

1
1.2.3 SP

H,0, 15-20
23

1:100

PBS 3 x3

37C 15-20 . PBS

PBS 5 - 3%

15-20
MBP 1:100
CNPase
37C 2-3 o
1gG/Bio

3 x3

15-20 . PBS

S-A/HRP
3 x3 DAB 3-5 o
o 1% o o
1.2.4 SPSS16.0
ANOVA . + Xt s
+ Xt s
(mean optical density,OD) ANOVA
P<0.05 P<0.01
2
2.1 NN
SD 23
LPS n=12 n=11 , 3
7 LPS °
. LPS
3 4 7 . 8 . 9
P<0.001 10
P<0.01 . 11 21 P>0.
05 . 21 LPS 3
1.
21 NEEN
LPS P<0.05 .
2.2
LPS N N N
N N 3.
P<0.05 P<0.
01 P>0.05 4 .
P>0.05 P<0.05 5
2.3
CNP LPS
P<0.01 MBP LPS
P<0.01 ., LPS CNP 0.272+ 0.0099
CNP 0.221% 0.0086, LPS
MBP 0.207+ 0.0077 MBP

0.283+ 0.0083

1.2,



- 4038 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.21 JUL.2012

Table 1 Weight gain in pups from LPS-or saline-exposed

1

LPS

Number Control (mean weight(g)+ S.E.M.) LPS (mean weight(g)+ S.E.M.)
Pl 6.62+ 0.527 6.59+ 0.949
P3 10.31+ 0.533 8.85% 0.911%%**
P4 12.19+ 0.756 10.21£ 1.095%**
P7 15.82+ 1.167 13.33% 1.405%**
P8 17.36% 1.571 14.64+ 1.419%**
P9 19.01% 2.016 15.72+ 1.405%**
P10 20.20% 2.713 16.94+ 1.443%*
P14 24.19+ 1.358 22.92+ 2.206
P21 31.06x 4.306 31.24+ 3.137

*P<<0.05 *#P<(0.01 ##%P<0.001

Note: *P<<0.05, compared with control group; **P<C0.01, compared with control group; ***P<C0.001, compared with control group.

2

LPS 21 N

N

Table 2 Weight gain of brain and liver and spleen in pups from LPS-or saline-exposed

LPS Control P
Brain 1.27+ 0.018 1.33+ 0.023 0.053
Liver 1.45+ 0.055 1.28+ 0.072 0.085
Spleen* 0.17¢ 0.015 0.13+ 0.007 0.031
*P<<0.05 *#Pp<().01

Note: ¥*P<<0.05, compared with control group; **P<C0.01, compared with control group.
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Note: C, the behaviors the pups of 50%-saline group performed at the first day; L, the behaviors the pups of 50%-LPS group performed at the first day;

@, test time for variables; *Mean difference P<<0.05.
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4

Table 4 Summary of neonatal rat behavior test results

Control (n=11) LPS (n=9)
1 yes day 1* yes day P
Test Start day Median (range) Median (range) Vahie
Surface nighting * 1 4(2-13) 7(7-13) 0.00
Rooting 2 10(6-12) 12(6-12) 0.5
Cliff aversion * 2 6(4-14) 8(7-14) 0.00
Negative geotaxis 2 0 0
Forelimb placement 2 9(8-14) 8(7-14) 0.54
Forelimb grasp * 4 8(8-14) 9(7-14) 0.00
Ear twitch 7 0 0
Audio startle 7 12(12-18) 11(11-18) 0.86
Air righting 8 17(15-21) 14(12-21) 0.16
Activity § 12 16(12-21) 16(12-21) 0.005
Eye opening * 9 16(15-19) 13(12-19) 0.00
Note: * Mean difference P<<0.05.
§Mean difference P<<0.01.
5
Table 5 Summary of neonatal rat behavior test results
Test Control (n=11) LPS (n=9) P Vatue
Hanging test 3091+ 12.175 4.89+ 0.992 0.059
Openfield test 4.55% 0.779 8.67+ 1.453* 0.017
Note: *Mean difference P<<0.05, § Mean difference P<<0.01.
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Fig.1 Mean optical density of anti-CNP and anti-MBP staining in rat pups at PND22.Bar represents mean absolute staining+ SE.Group 1 is saline group

and group 2 is LPS group.P<0.01 in LPS pups as compared with control pups.
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