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Effects of glial cell line-derived neurotrophic factor and memantine on long-term
prognosis in neonatal rats with periventricular leukomalacia

LI Wen-Juan, CHEN Hui-Jin, QIAN Long-Hua, HE Ya-Fang, CHEN Guan-Yi. Shanghai Institute for Pediatric Research ,
Xinhua Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai 200092, China ( Chen H-J,
Email; hjchenk@ online. sh. cn)

Abstract: Objective To evaluate the effects of glial cell line-derived neurotrophic factor ( GDNF) and memantine
on the long-term prognosis in neonatal rats with ischemia-induced periventricular leukomalacia (PVL). Methods Thirty-
two 5-day-old neonatal rats were randomly divided into 4 groups: sham-operated, PVL, GDNF-treated and memantine-
treated. PVL was induced by right carotid artery ligation and hypoxia in the PVL, GDNF-treated and memantine-treated
groups. GDNF (100 pg/kg) or memantine (20 mg/kg) was injected in the two treatment groups immediately after PVL
inducement. The weight of the rats was measured immediately before and after hypoxia ischemia ( HI). Both of Morris
water maze test and Rivlin inclined plane test were performed at 26 days old (21 days after HI). The values of the escape
latency (EL) and swimming distance, and the maximum inclined plane degree which the rats could stand at least 5 seconds
were compared among the four groups. Results The lower weight, the prolonged mean values of EL and swimming distance
and the reduced maximum inclined plane degree were observed in the PVL group compared to those in the sham-operated
GDNF-treated and memantine-treated groups. There were no significant differences in the weight, the values of EI and
swimming distance and the maximum inclined plane degree between the two treatment groups and the sham-operated group.
Conclusions  The administration of either GDNF or memantine can markedly increase the abilities of spatial
discrimination, learning and memory, and motor coordination, promote weight gain, and improve long-term prognosis in rats
with PVL. [ Chin J Contemp Pediatr, 2011, 13 (9) .743 -746 ]
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1.1 XBHM5H4A

32 H 5 H# Sprague-Dawley ( SD) 37 4= K F
B e R L S e S A R\ [ s A 71
AJHIE5 : SCXK (') 2008-0016, i ¥y fsf 4] ¥/ FI 3iE:
SYXK( j/*) 2008-0052 |, FE#L43 A i TR ( Sham )
20 \PVL 41 .GDNF 41 Lk Jz Mem 41, A3 2045 8 . i
TR G A BT A R BRI B T (20 £2) °C B 3 60% ~
70% ) IVC TR &N, BEZL A HIRTR
1.2 #|&ZFERME PVL 4 KRES

SRR GE A O # 7 1Y PVL AR AU 45 5
LS A A K R BERR I [ T EM
FEBIE PP, Ay B IS FLA M STE Bl Ik, R EESE G
YIRS 30 min B8 A K ERI%
N GRS AR N B4 2 b AR IR 37°C, W (70 +
5)% ,PA 1.5 L/min B EEEH A 8% 0, F192%
N, {RA S M. Sham 414X T Ui 25 A ) 450 8. 2 ik, A~
TEEFLRI B AR . AR EE25 4 KRR % [l B BB i 4k 22
MR,
1.3 ®HH*E
GDNF 21 3t fi B 2076 i s A48 2 AT 284
M2 3 A GDNF 100 wg/kg( e H Perotech 23] ),
A ST ETXRA M S mm, J50] 2 mm, R 2 mm,
ZEE S L 0.5 wl/min 9 3 B 9818 v AN &
o Mem 21 Fii i )5 BP 212 i s i A Mem 20 mg/kg

(g 8 Sigma /3] ) . PVL 44 F1 Sham ZHNIAT 24

1.4 A =*E
1.4.1 4REZhn TR A AR S A R W 4%
HAR AT,
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RAJFTE R B2 K - 6 A sk 5 a8 (F I AR
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AT BRI 53y 4 DRIR 6 BECE T
Hh— IR SERRRRE K HE DL K 2
8 2 em, FEAIAGE & S8 00 Z 800 A B ] R, K
TAEHITE 23 ~25C Z 0], A 17 d 1hiEZE 4 d X
REGHEAT VIR B BTN 4 A ATK SRR
TR A Uk 120 s DLAGRIRE, 47 K BRAE 120 s A
I, BTG B 10 s, AR B P
£ UK R BUCE T 7 & E 10 s, DIgss e 4y,
THERE 21 d X & 2H R BUE AT, 23 i %
5 ATK R BRI F 5 59 )R 5% K
(escape latency , EL) FN¥iFIk IR 25, #24 EL ik BE
BRI, S0 W7 R B A 2 ) FE R A 2 ) SR L T RE
EL {E UK IR 28/, $ 7 27 2 1o A i i ke, 23
] HEARE ) i
1.4.3  Rivlin #4825 5 AT H A T R
BEIFAY Rivlin R b P A6 A B35 8 A 5 1P
T, et — AR R AR, 75 —HR S T R A R A R
M, BT 55 R 2 0.2 em AR 24, K5 26 H S (7
BE 21 d) KT A TR R b, BT A R
2.5° i K ERAERHR B2 5 s i KR
F R, I 3 Y ORI, BRSO fRE £
JE By, S FLLIA) DR E B
L5 GZitFESHh

VL F SPSS 13. 0 e84, Fr Ay ot LI % +
PR (x +5) FROR SRR R J5 254307 (SNK K50
BEATO3AT , J5 AN S WP REA LR H Wilcoxon Bk
LS, P<0.05 h2E A gitvm L,
2 #HR
2.1 HFAARMBFELR

PVL 20 K B3 A5 I ) B0 R Ik & 4 3% sk b |
W HR P () B3R A B K G S5 S i R . R
FHRBRMWAREZR LG EX (R D), RF
PVL 2K B 197 24 4 5 B J A T Sham 25 1 5 4>
M2 (P <0.05) , P F 245 41 18] DL S T 25 4 A
Sham 2 [H] 75 14 8 2 [8] /9 22 5 W) T 42 3 2% = X
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F1 BEAXRERAEEELR (v:s, 5 n=8)
vl R UG 7d EBYE 14 d @85 21 d

Sham # 13.2+1.0 25.9%1.3 41.6+2.6 60.7 5.2
PVL 41 12.9+1.6 21.3+3.3" 35.2+4.2° 49.1z27.6
GDNF 4 13.3 1.2 26.2+4.0> 43.7+7.3> 59.7+6.8"
Mem 4 13.3£1.9 25.7+5.2> 41.2+7.0 57.4x9.4
F1{H 0.165 3.137 3.466 4.641
P 0.919 0.041 0.029 0.017

a: 5 sham 2 [145,P <0.05; b: 5 PVL 4 [t#,P <0.05

2.2 HLHAKXER Morris 7KK T MK R

BHRBRTER S 17 d faetT K5 Ml
G, BE YNGR R A 38 0, & 41K B ET {8 ATk
PEBS 4 4, B RS 21 d ER IR, 45 5 Bon
(%2,3;&1,2) ,PVL 41473 EVEFRPEA KR
B9(52£32 s,1609 = 1032 cm) H B 5§ K T Sham 4
(23 £16 5,397 £324 cm) .GDNF 2 (18 £ 14 5,459 +
343 c¢m) il Mem 2H (33 £23 5,692 +520 ¢cm) , #F—
HPEAT R O, R PVL 2K RUEESS — s —
PR A KL (ECRE 3k M 25 %% Sham 20 M4 FH 2540 18
FHER (P <0.05 8¢ <0.01) , AP 254H 5 Sham
ZHAE EL MUK R B8 22 0] 1 22 5 W B3 T e 12 3 X
(P>0.05), GDNF 41y EI {8 S ievk i & R ¥
T Mem 41, HW A FHZG L R0 22 R B G122 B X
(P>0.05),

R2 BAKXR26 BRKEEZRREIERE (v2s,5)

x3 BAKXR26 BIRKEE R RRFKEBLE

(x+s,cm)

21531 F—%MR g =R SRR
Sham 4 249 +206 452 +307 501 +415 387 +340
PVL 4 1866 + 140* 1228 +542* 1355 £554* 1985 + 1298
GDNF £ 473 £400° 355 £237¢ 383 £313° 624 £397"
Mem 4 384 +182" 510 +364> 947 +459 927 +134

4151 B BLWR B=4M BugR
Sham 2H 11 +5 16 +8 25 + 14 23 17
PVL 41 50 +39° 37 +14° 58 +28° 63 +39°
GDNF 4 15 16" 16 +12° 17 £15° 22 +13°
Mem £ 13 +8° 20 +17° 38 +6 37 +29

a: 5 Sham 4 b5, P <0.05; b: 5 PVL 44, P <0.05; ¢c: 5
PVL #q kb, P <0.01
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E1 FHAKXR26 BRMEANRRAFL EIEILE  a:
5 Sham 41 F#%, P <0.01; b: 5 PVL 41 b4, P <0.01

a; 5 Sham Z HL#,P <0.05; b: 5 PVL 41 L4, P <0.05; ¢; 5
PVL # [b4¢, P <0.01

3000 [ s

2500 |-
£ 2000 -
i
tmé 1500 - .
= 1000 - b

“ =
0 1
Sham PVL GDNF Mem

E2 FHAKR26 B SKRA Tk EES L&
a: 5 Sham 41 b4, P <0.01; b: 5 PVL 41 H#,P <0.01; c: 5 PVL
AL, P <0.05

2.3 BHAKXBHRMRER

26 H iy (585 21 d) 1y Rivlin BRI IR,
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[ 22 A GE 7 L (F =3.561,P <0.05), i
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37.5 ~ 43 Ji) By KABRL A BE W] WA T Sham 24
(44.0 £3.4 JiF {38 ~50 i) .GDNF 4{(43.3 +
1.4 B, Jull:42.5 ~46 ) F1 Mem 41 (43.9 0.8
J& YO :41.5 ~45 &) (P <0.05) , 42452 [A]
1 Sham 2 [8] 76 5 KA A BE 22 [] 1) 22 55 0 2 o e
e L (P>0.05),

3 hg
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GDNF Ji— 755 2 EL i AE Fliz B REH 2 240 i 1
AR AP A SR B A 258 7 20 R, o R ] ]
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FEMET X)) F SCZ (g H ik R Bk T2 ) i &
1H 20 Mo %F 2% B2 A K B T (epidermal growth factor,
EGF) Fl 5 2T 4 21 it A= 1< [R T (fibroblast growth factor
2, FGF2) 1y Sz g Ve , A1 14 4 22 AH 41 e 38 58 434k g 2D
SR, A B T A AL

AR R 2 8 15T N AEAE K B NMDA 52
PR Bt 375 S AN IR R A S R I A S
R, AT g2 B8O 7 LR A i PVL A 3 28 i
P Mem S H HITME—7E I PRSI ) NMDA 52 {4
FEPUA, Hm 5 NMDA 52 438 38 P 19 28 36 2 R e
( phencyclicline, PCP) {3 s 4545, AT A &3040 1] 5 25+
JHETFHC, BT NMDA 52 K80 K iy 22 5 | i ke 1
PEDLATEEI 05, 400 b 2 20 B o T AR BE T
A R T S0 G ol B 5, AR 3 P D58 P A 2 1 240 L 1Y)
T A BT R i e T A 200 B A T 2, 5
) NTEPEAE S DIRE . AT 2H LA R 0T i ke 4 ke I
P8 A K BRAE S LS B 200 ] Mem , 2 7R Mem AJ
FUFY S 3 e ik e AR 0 K B 23 [T B TEU R ) A2 20 il
I, B KR

TE LR A5 4 R AN WE 5 LAl b, A WF SR X
—2H PVL 8 A= R BRE  45E 5 B 210 29 3] 1 GDNF
F1 Mem, i 7E 26 H i FE4T Morris 7K 24 7 I 1
Rivlin &R, P4l GDNF FI Mem X PVL A= K
UK TS M . Morris 7K 3K 27 525 2 H AT 2N A
VA R B 20 TNz (R HER D) R e o 22 iy A 7
AR o ASHIFSE Kk B IR LG R R
PVL 41K B A9 -F-3% EI{E Rk IR 25 ¥ 3 A~ F 2
ZHFN Sham 2H {2 35 2B, P> FH 24 2H i 0 i 45 2R )
$%i% Sham 21, $27/5 GDNF Fl Mem JHE B g 44 5%
PVL K B2 20842 25 IR SO F e J), JU 3
GDNF A8 RAFARCR . X Fh B 47 0938 s/ ] fig
53X Wb 24 Wy R A 4 A ) A T o P R A i
ABE R VIR G

AR SZ 5 Allmark %5 @] 2 F 1949 4R,
Rivlin % F 1977 43 AR IR AT TR . Hh
T Rivlin R SE 5% & 2517, HFTE 8O RN 2
WL BIRERH FH T L o ARIFSE Rivlin RS2 IR 25
BIR,PVL AR BRAERMR b2 S s BdR K
R R BAKT Sham AN 24 . A2
ZH B 2 SR 04223 Sham 4H . 45278 PVL KB
ey LN s ¥ A Wi NEE N e R v QL
JARBIL T F B FE sl B R A e 2 e )
W, AWF5E R PVL 20 Sham 21 55 K44 £ 3 22 ]
MIZEAN 3 ~5 B KTl 3 e g 1 1
Jir PR 2 A S i P ARG G . B AT
THAE R PVL AR R F— 35 8 3 Bk 45 4L, 25 |8
[0 P B 40045 B I P A48 o E PR S B, B
K PVL 20 K B — M AR 2 LD B (HL i REAE B

FUTA T F 14 75— DU B AR R BT FE R A5 B2 S ) AR AR
b SR P R R AR A B 2 A SR Y
B o PG AT LT X R gk 1 K R T
ARk I3t AR AR FARL 1 — S SR AR v

£k BRIk, AT /R GDNF A1 Mem Ha] 1] kg,
U PVL K B W iU , A B8 ia )7 B L
PVL A 50259
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