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Effect of ephedrine on neural plasticity of hypoxic—ischemic brain injury in neonatal rats/LI Shizhi,XIAO
Nong,ZHANG Xiaoping,et al.//Chinese Journal of Rehabilitation Medicine, 2007,22(8):677—679

Abstract Objective: To investigate the effects of ephedrine on neuronal plasticity of hypoxic—ischemic brain injury
in neonatal rats,and explore the molecular mechanism. Method: Thirty —six neonatal Sprague —Dawley rats were
divided into three groups randomly:the ephedrine treatment group, natural recovery group and sham-operated group.
The HIBD models were induced by using Rice’s method.Immunohistochemical method was used to measure the
expression of SYP and GAP-43 in the hippocampal CA; region.The spatial learning and memory functions of the
rats were evaluated by using the Morris water maze at week 4 after operation.Result:The expression of SYP and
GAP-43 in hippocampal CA; region in ephedrine treatment group was significantly higher than that in natural
recovery group at week 1 after operation (P<0.05).The expression of SYP in treatment group was significantly higher
than that in the natural recovery group at week 4 after operation. The deduction of the mean escape latency in
ephedrine—treated group were significantly quicker than that of natural recovery group (P<0.05). The frequency of
pass through the platform in ephedrine—treated group was higher than that in natural recovery group (P<0.05).
Conclusion: Ephedrine can improve the learning and memory function following HIBD in neonatal rats.The
mechanisms of improvement with ephedrine treatment is associated with the enhanced expression of molecules
involved in neuronal plasticity.

Author’s address Dept. of Neurology, Children’s Hospital of Chongqing Medical University, Chongqing, 400014

Key words ephedrine; hypoxic—ischemic brain damage; neural plasticity

B A L 48 i 1 B 45 405 (hypoxic —ischemic 1.1 HIBD #A £ K 3h ¥ 740

N
s

brain damage, HIBD) J& ™ 5 g Bk A= JLAE 4 fit
FEEHIRRE WA AP ER I B L IRERE
2 ) oK v AT LA I 2 02 E T AR b S s 2 ) e R AR
A0, (HXF HIBD FY5200 A WA 8 . F A8 i AF 5%
JBR B BROGT 37 A K B HIBD Ji5 0 28 ] 38 44 1) 52 ) | Jf:
K g A KA G E I (growth—associated protein—
43,GAP-43) J % fiih % (synaptophysin, SYP) [ & ik |, 8
P H AL

1 MBS

7 H % Sprague—Dawley K [, /& i & 12—16g,
MEMEANFR | i 3 R BB R il e sh Wy b S it $%
2 Rice 1,24 H HIBD £ 78 5R I 47 5908 3 ik

AINEL N

K AGESLIF AR E A (8%0,,92%N,)2h il Y,

* L4 H L H PR A R BB B0 E (No.2003-B-38)

1 PR AR R A% B S L2 I B 1 28 9 RE 400014

2 ERERFKRE LRI A

3 GEIRAER A (FE IR EERL K 2% M@ L s Bt 4 28 N B, 400014)
RGN A, 5, FRE IR, - ok

W B 1:2006-09-26



678 rpE BT R A 2 R, 2007 AL 55 22 %55 8 W1 Chinese Journal of Rehabilitation Medicine, Aug. 2007, Vol. 22, No.8

BEHL > R IBR EE RIE 7 LR SRR AL, 7 B 12 Hoh
BFARH , I H T4 RV ZI &% LLS B 24h 43 5
i 1 T 5 JRR 5 B 1.5mg/kg, 25 7 Uk, A AR B 4L T
G AEEERK TG 1R 4 F4 4500 e H
1.2 ARJF 14

121 BB B 5 1 YT R 10% 7K A S5 1
PRI, BT Sk RO, 25 I WL 0 3508 0 M T, 9 5% bR 5
R LA ER N FR R R S Img) . FRE S
B4 BRI 10% H B rf [ 72h DL B, A B
HB IR UTH 2mm P 240, K B B IR A
i TSR A (R )R S5pum)

1.2.2 HE 30 . Y) hw Miks 2K, R KRR E | T
L {4, 10min, 1%EE BRI A 3 €4 3s, 1% 2 /KR ¥ 10s,
P2 R 2 Y Imin, BEAK B W, FrEA I B A
1.2.3 R4 b i GAP-43 K SYP. F#fibric 5%
TAEMBELEWER AR (LSAB)BAE, V) b K,
il N 3% AL EN T, MR 2% ol R Ok bR
&5, WMIEH L2 i , = IR E 10min,
JOF J5 i IS bt GAP-43 Hik s/ BHT SYP Huik,
37°CHEE 2h, T AR 9 A2 9 R bR IC i b, R
Je ¥R AR 2o Ak P A T R R R TR,
85 30min,PBS {E Y5 DAB =i W, /K%, Mk
KB R EEE TR,

1.3 RJ5 4 J& Fr i 2

131 MRy RAs . SHYTARE 4 Mt
Morris 7K & & S % . @ & m i 17 5 5 (place
navigation test): WX Zh 2% > B8 J), S i 5 K,

BRAKIEAT NS 1k, BOFBIE AR R AR 1 i
WEVE PRI P B U S R Dy 120s, 2R K B
TERLAE 1 120s RSBS00 2 15 B O 1
-6 B HAE A B 10s 5 B RBENES E&
TORARE 60s Ji, FHHEIT R T — %R AKETT
— R, @7 MR R LL M = shPiciZie S, L
5 5 R N7 MR R L1 MR & id kK
BRTE 2min H N 585 J5OF- 65 BT 0o B8 A TR R
1.3.2 44 GAP-43 K& SYP,
1.4 EHE B RSit20 0

N FH AR 0 )6 %% B A 2 Wk GAP-43 J¢ SYP i
SN =W T R SR BE Bk U0 R AR E CA, X B
HLIEH 2 4> 400 f5 0L BF4TI I, N GD-8 AU B 5%
85341 72 G 22 B A0 7 45 BH P DX %% B A A TR,
SRISFEDER R REARAI 3 5k Y] 7 BUL A
JIT A B0 SR SAS9.0 #EAT G127 b B i 75 45 S DA
BB bR M 25 3208 O 38 23 O 25 43 B E AT 4 1) 1 79
He#s .

2 HFR
2.1 ZeA BRI A A 2201

EFEMEOLT , KA PRI, HETLER,
DL BR et ) 25 (ER P 405 5 R el 4 o, DA
AR W E R B R EE . HIBD J5 1 JA B 4%
AT ERRE RSN T Bk, D AREE 4 W] i
(P<0.05), 1697 047 Bk 4% 5 S 4043 78 g W3 Jd /s
T HRFEE 4 (P<0.05), WK1,

BREFTA 4, AR RKEREGERMN 4 DSARESR 2.2 JRBUE SRR
£1 UBEREEMEENTWL (x5, mg)
41 51 il %k 1Bk Fi 2k Uk A A5 ek g
HRHBERE A 6 440.1+24.0 415.5+£30.7% 35.5+8.7 0.071 £ 0.018
R B IA T 4 6 460.32+4.0 438.2+20.4 22.1+£7.4% 0.047 + 0.015%
D5 XHUAR e P<0.05;@5 A 48 B & 414 H P<0.05
TR HR LS SR FE A2 21 4 ) 45 i 25 40,2 191 H B 4K S TE A 2R X R R R B S IR e e AR e, Rl

ekt BITA 1 B ISR R WA Ak, R
T AR T AR ZH R i 4 R 2 2 R A, A A JE A
BOJE AZATIE R S H SRR 2 AT LA e BR R B
Y NCL DN ELEESI L IR IR AR 2w 231 E T
JCE R P2 i AN A B R A S IR R A &R
Vg DA O HE B 2L, o] DL AR M 2k YR T AL nT LA
A G = 2R Bz o 28 T B A, T I 40 i A AN
B, DL 1—4 (DR B AR 8),
2.3 GAP-43 } SYP ik

GAP-43 RIKTEM A HAAI T, RIA /D FREL
YBURDIR TR A SEHEAR I, AT HE 1 k28 ST LA 1)
RO . F il 2R e A AUk e AR Dy S M T 4R

JCHLAA BT B AN Y, U Ptk 2 B
BARIENZ I, DA R | R R G 5
TR o GPE RN B, oy re ) R M Y R
HATAE R R ARG 1R, [ 2R R R A,
IRIT 4 SYP FI GAP-43 [ &R LTI F AR 4L,
R IG T L TE RS 1 J8 SYP Fl GAP-43 ) KA
0 T A AR RE A 4 (P<0.05) , 7TE RS 4 J& SYP
2R T A SRR 41 (P<0.05), W3 2,

24 KEELIER

2401 CEMMUATICR  REEEZ T 5 R 10 A E
B2 55 1—2 KAV 34 ik kit vk AR 0900 o T B35 4—
5 KRS, 1 RIBITAS ARFEE ARF



o[ B A2 PR 2 2R i, 2007 4F 55 22 4,55 8 W1 Chinese Journal of Rehabilitation Medicine, Aug. 2007, Vol. 22, No.8 679

£2 BIFHESEAEE CA3 X GAP-43 B SYP %% EH L% ()
v GAP-43 SYP
A K K 1A R 4 R 1A R 4
BFARA 6 0.2407+0.0341 0.2094+0.0194 0.3474+0.0251 0.2402+0.0154
EEY K 6 0.1715+0.0161 0.1864+0.0138 0.2228+0.0239 0.1984+0.0178
IR BB IARIT 21 6 0.2102+0.0255% 0.1961+0.0163 0.2864+0.0380" 0.2254+0.0169"
D45 [k e HH L P<0.05

HEREVE R IATC A i 22 5, 5 2 RIAYT A ik sk v AR
R IT AW 40 6 (P<0.05) , 5 3—5 KAIRIT 4k
VR TR YT A 4 I B (P<0.01) . WLET S,
242 FEERRLE RS RIRR LR T T ARA
R O B TR B A IREL 10.667+1.211, R B0
TGTT A 2 3 JEOF 5 BT 6 R B (8.167+1.472) ]
2T HRFEE 4(5.6671.211)(P<0.01),,

80 — HRREEH
- B FREBRIG YT H
60 = BT A4
— - ¥
% i
— e L]
* -
20 - -
|
0
1 2 3 4 5

5 HHEFHREBAH

3 g

B A L Bk A BRI PE B S (hypoxic —ischemic
encephalopathy , HIE) (1 & 55 1L 1 52 4%, 4 0 & v |
J¥ HIE 0] 3 K A P28 R 58 )5 J8AE . AR
W AR R T O S AR 22 (H 2 4475 0 5 i 1k
Ji& o IR v 3R 52 5 i 2 AR A, AR (PR AR B 28 )
WA R EIR I A TR BE A IC R, A < /hekar
V" BRLARR B 25, WFSEUESE , R Y 322 00 R
B AT A2 E B TP i B ik P 2E MCAO Jm iz 3l 2 fig
RS . A5t Ul B RR 35 o0t HIBD B M 248 B A2
AP,
3.0 JREHHON BT A HIBD K U T8 1 51

HIBD = 200 iy Bl AR 00 2 8 &, ol S ot ot )
FRURE T R0 | B TR AR AT RO Ay PR 24 o
S H R R 7 A A — R A AR U R 48 0T
TR MR TT I 22 RGEW G NI RE A7, 72
52 (R SRR BEA L B 28 T LIS A AT S OE | AT
SR TR R e 1 i 22 e Sl R B AR B
HAHEBAEM, B WA #i 28 0IR5E | $H
A G il B LB I 5 B2 R T AT O Bk R
FR s 22 2T AE L L A2 52 ), 28 T 5 fih 1) 3X o Bl A2
R T Mot MG B, RECE LA
Tfesz 4, AT & BB SR LS 1 5 5 BT

M TTER DX 20 M HES 2 ELIT A 40 2k KR
BRI TT 20 B2 T 53 205 W, #h 2T AR i
DA L 25 2 AN B A0 R B i ok 9/ B 2 T R R R
Bij 1F F HIBD JI7 5 | 36 1) 10 2 fig s A 1) & A=
3.2 JFRE BT HIBD K 2% 2 FHEAZ 1Y 520

SRS I SO L, T R S il
Bt Sy ik, DRt Sl ot sV o 45 4 1l
MR, T O R B R TP IR RIAT R Y S T
B YiAe 5 28 S A 2 % YT A OGP, Morris 7K 2K
BRI KBRS ) ) 5012 ) B 4 T
FOH T KR 2 fudieee ), & —FrEn
KA D RE A AT HE 77 k9 @ 2L X HIBD J& 4 8K
Fl Morris 7K 2K B 5 KB E AT L5, s 7858 —
PNINREENE R INE RN E S =R (IR P $i 3N i W T
225 WA RIS R HETT, T2k Rk v K 3 A 4
RIT A B T AR AL H 2 Rk, 7RSS
RSB, 167 A g RO & BT e A7 B R
ZTHRFRERH ., AREEHLE HIBD J5 1 J&iHE
X 20 A HES 2L, AT W40 2 4%, 9F H GAP-43 I
SYP By iA /D T RRECHIIAYT 2, 3 21 2 3R W] R B
FLI 7 AT 4 s B A HIBD K BRUAF K 5 19 23 8] 22 1)
[[EWAR e R TRN VAT - B ) S R WA = A 1 N R

J AE ) & A
3.3 RE BT HIBD K Bl GAP-43 il SYP £ ik Ay
A

GAP-43 2 5 M LT Mo il 5l &%
YA SC ) —Fp R S8 R B 11, 3Rk ™= W) £
T 9 A A R T T, A o A K R
fP AL BER 28 AR K, SYP 4% S A7 T 58 ik iy
PO bS5 5 R S — i R 0 B R R
B, LR AR b2 TR A A b R AR
255 il S5/ I R R 28 fal v ] S 11O
2 fish T $A M R 5 il X P A IR B AR A A RN Y RE
T3, 082 210 R 2 SRR R A E
WCHLHI I AEAE , 2l 3R 14 i A 1F IR T AR Fe A X
TEAE , JHBSCI F 43 A1 85 B AT T) 42 o W 2 i 149 % B2
GAP-43 1 SYP 1] {E Sy Bt 25 ] ¥514: (19 A5 0 48 s LA H
SE IR TT I ECR KL

2 )i Y e B RS2 il HIBD e B0 #f 42 R 40

(F# 684 W)



