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[ Abstract] Objective : To explore the effects of environmental enrichment (EE) on neural function, myelin—related protein expression
of periventricular white matter and hippocampus in rats with hypoxic—ischemic brain injury (HIBD). Method : Seven—day—old SD rats
were randomly divided into sham surgery group , model+standard environment group (HIBD+SE group) and model + environmental en-
richment group (HIBD+EE group) , and the HIBD model was established with the Rice—Vannucci method. The sham surgery group and
the standard environment group were raised in the standard environment without any intervention, and the environmental enrichment
group was treated with enriched environment from 8 to 18 days after surgery. At day18 after the surgery, Morris water maze was used to
determine the escape latency of finding the hidden platform. Western blot was used to detect the expression of UGTS, a myelination—

related protein, in periventricular white matter and hippocampus,
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pus. Immunohistochemisiry was used to detect the expression levels
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(2024-04-02) days after surgery, compared with HIBD+SE group, platform cross-
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ing times of the HIBD+EE group increased (P<0.01). The HIBD+EE group showed higher expression of UGT8 mRNA and protein in
the periventricular white matter and hippocampus compared to HIBD+SE group (P<0.05). The expression of OLIG2, GLTP, MYRF

mRNA in the periventricular white matter and hippocampus increased (P<0.05) , and the expression of NeuN in CA1 region was higher

than that of HIBD+SE group (P<0.01) , the fluorescent intensity of MBP in corpus callosum region was higher than that in standard en-

vironment group (P<0.05). Conclusion : Environmental enrichment promotes the differentiation of oligodendrocyte lineages and myelin

development in neonatal rats with HIBD , and improves learning and memory ability , which may be related to up—regulating UGTS pro-

tein expression in periventricular white matter and hippocampus and increasing the number of neuronal mature cells.
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FABE 18 d, TLA:0.2% 1% HZ44 (30 mg/kg) , 35 FF

W, 500 B B O BB AT A ZE O B AT HE R S B ik
FUAL , 35 TF A7 0 B, A1 E 1 100 mL PBS %% . i vE 4%
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ARABREAEA T 3 B - 20 WL ; 5245 : R380740) 4 “CHR IR
SRR IS 40 (1:10 000) (AR iF GE2E P4 R A7
PR TR AT w5 B £ 100 w585 : 511203) FRIE R E
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¢DNA. UGT851¥)¥4: L5149 : AGCAAACAATCCTAACA
CCCTCA, F #5149 : GGTTCACTGCCAACTTTCTGC ; OLIG2
514 : AMMAGGTGTGGATGCTTAACAGAGAC, FiiF514
CCGGAGACGATCTAGGCTTTC ; GLTP: Fi#5 14 : ACACCTC
ACCCAGCAAAGAA , Fi#51%) : CGCCTCCATTGTCCTTCAA
AC;MYRF: FU#54 : TGGCACTCCCTTCCTCTCTT, T 75|
¥ : ACGCTCTATGAACACGCAGG. GAPDH 5|¥1)5%1 . I-if
21H1: GGCACAGTCAAGGCTGAGAATG, F 514 : ATGGTG
GTGAAGACGCCAGTA. fifi F§ SYBR Green Pro Taq HS il iR
A qPCR 30500 & T 47K . PCR S 44 & (10 pl) : 2X
SYBR Green Pro Taq HS Premix Il 25 pL, I IR K-S
0.4 pL, ROX Reference Dye 0.4 pL, Total RNA 2 plL, RNase
Free dH,0 6 pL. PCR W %514:95 C 55,60 °C 30 s, 340
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FF 40 B I RE SRR AR TR BR A RS
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80 -+ HIBD+EE4 & b
P 2
Z 60+ =
5 - & 2
= 404 {n a
# B 14
=
= 20
= 0-
0 T T 1 &&%%Q‘}% Q‘:\"%
0 2 4 6 Fo°
1A (d) F$
MWM
Sham#i HIBD+SEZL HIBD+EEZ]
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i UGTS 75 Jiki % 5% 11 it B 1 B X UGTS & R R ik 7K
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(F3).

23 *'§H¥TF IS HIBD 4 LD CAl K NeuN #9 £ ik
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= i 2 55 1 5T
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E3 RT-PCR#&ill&HLRAMMALR UGT8 mRNAKFRIX
ShamZH HIBD+SEZH HIBD+EEZH
10 x
\
NeuN S
0.3 e 7 g
b e b AR
0.2 4 a Z?)dx o
g "// 2 5 i P, !
0.1 ~
s, o
A/ : "_.;-z. :“ 2
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7E ra, 5 Sham 4 H4E, P < 0.05;b, 5 HIBD+SE 4H FL 8¢, P < 0.05

B4 fmANKNEALNRMEARNeuN EHRIRIZ

24 FEHBETHEHBDHAMETARAELR YR
e T m B oAk 55 4 R )RR 69 AL

R I A 28 ST AR B 3E N Y ELAR AN 2828, 2R FH RT-PCR &
U558 B T2 Ao 2 op Y S& B 2L [ OLIG2 . MYRF . GLTP mRNA
M FRTEN . 2R BN, 32 8] GLTP mRNA RILfFFESE
295 5 (P<0.05) , HIBD+SE 20 5 %5 52 [ it & 1 T [X. GLTP
mRNA F A K P T Sham 21 (1 2 P<0.001, ik % 55 [ Jft P<
0.001) , HIBD+EE 20 GLTP mRNA 347K ¥ & T HIBD+SE
2H (¥ 5 P=0.038, i 2= 5% [1 )3 P=0.047) . HIBD+SE 41 fifj =
52 [ R I T X MY RF (7 T P=0.002, i§ %8 35 (4 &t P<0.001) .
OLIG2 (iff 55 P=0.000, i % 55 11 Ji P=0.004) mRNA FRiA/KF
YT Sham 41 , HIBD+EE £ MYRF (7 2 P=0.010, i % 5% 14
i P=0.036) . OLIG2 ( #§ &5 P=0.027, fifi & 5% H i P=0.026)
mRNA k85 T HIBD+SE 41, 2 S Geit2% 5 L (K 5) .

25 FEHRBETFTREHBDY AW EFARAEL KX
OLIG2 & & % ik ty T AL

Western blot ¥ il OLIG2 45 i 7% , HIBD+SE 2H Jiti == 5%
5t St By X OLIG2 R IR 7K AR T Sham 41 (1 5 P=0.002,
ik 25 3% 14 & P=0.029) , HIBD+EE £ OLIG2 & |1 35 /K P 15
T HIBD+SE #H (¥ T P=0.048, JIfi %5 5% [1 it P=0.004) , 2 %A
GiiteEm L (E6),
2.6 F'% I3 -FFUS HIBD % R IKAK X MBP & & 4034 69
A

T A BB O GG I IDE MG X MBP 25 [ (19 Rk A5 1L, &5
SRR, MBP T2 204566, 5 Sham 41 LL# , HIBD+SE 41
JBEARAAR X MBP 2 11 2 15 F K (P<0.001) , HIBD+EE 21 JBfAk {4
X MBP & 1235 /K F & T HIBD+SE 21 (P=0.022) , % 5 A 5%
THEE L (E 7).
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