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UDP-#ii . GDNF Fit 32 4 i vl 3% 9 21 K el st i 21: i
1 )51 99 2% 18 0 R B% 5 BRLPE A,

FXE EARE KiRe BA%R

(EHRBRFEFREWEHLER, EETILHESAEA, EiE  200092)

[ E] BE @ 6SEREE NIRRT, PP B A S0 UDP-WE 5 0 40 M 05 o dh 48 32
( GDNF ) 15 4 e ke fofe ifin 82 fig 2 J&] B £ S Ak ( PVIL) i A R BRI 1 B 8 (0 sl . ik — M3 sl ik 46 4L
PEBREA 2 h, ST 5 H T A KR PVL BT BEAL 5 R TR (Sham) 41 . PVL 21 \UDP-F5 41 ( PVL J5 B ZI 8 Fis 14 5
UDP-#% 2000 mg/kg) \GDNF 24 ( PVL 5 RUZIfili 9 132557 GDNF 100 pg/kg) 384 i 2H (PVL J5 B 205 1 12 55 26 43 i
20 mg/kg) DA K =Xk 2520 (PVL J5 RDZIBX A UDP-H . GDNF 135 4: i) , SR 45 30 Ho LR R 51 FEfiE 7 d
Fe 21 d WSk BRI, FEUBE T OUSR B 5 T I O, TS R R AR B MR B T Xt G 1 T A A 0 R R T4 o
GR OGRS T d K21 d REEEER R PVL AR B DL BE RS IY L, HE AT, B R AR A O SR
YA 5/ F Sham 41 \UDP-H41 .GDNF 21\ 36 4 e 2 B = HRZG 41 (P < 0.01) o G458 T i 1 5 P4 9 45 1 R
PVL K RAEREBL)E 7 d F121 d, FoI (1 B R A (38% ~50% ) s AR (50% ~62% ), 4 NFZ4R
RS 7 d 121 d 45 50% ~88% 2 IEH W 15, 2 5B AR LGN 13% ~25% . JREPEsr 87~ , PVL 417E
RS T d 21 d P s, B S TS 41(P<0.05) . 4518 HA R skIBc A UDP-# .GDNF 135 4 fien]
HA 0 58 PVIL R BRUIRG T 28 o A B 407 14 55 1 P 5 30K 42 245 0 R (02 M PRy T84 ) Ao 2 10 2 o305 i 2 5 285
Y, [HESRILRI#E,2012,14(12) :964 -970]
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Effect of single or combined application of UDP-glucose, GDNF and memantine on
improvement of white matter injury in neonatal rats assessed with light and electron
microscopy pathologically

LI Wen-Juan, MAO Feng-Xia, CHEN Hui-Jin, QIAN Long-Hua. Shanghai Institute for Pediatric Research, Xinhua Hospi-
tal Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai 200092, China ( Chen H-J, Email: hjchen@
163. com)

Abstract: Objective To evaluate pathologically the effect of the single or combined application of UDP-glucose,
GDNF and memantine on the improvement of white matter injury in neonatal rats with periventricular leukomalacia ( PVL)
under light and electron microscopy. Methods A five-day-old neonatal rat model for PVL was established by ligation of the
lateral common carotid artery following 120-minute hypoxia. Rats were randomly divided into six groups (30 rats in each
group) : sham-operated, PVL, UDP-glucose ( UDP-glucose 2000 mg/kg intraperitoneally after PVL), GDNF ( GDNF
100 peg/kg intracerebrally after PVL) , tmemantine ( memantine 20 mg/kg intraperitoneally after PVL) , and a combination
administration of three drugs ( UDP-glucose, GDNF and memantine). The rats were sacrificed 7 or 21 days after PVL for
assessment of pathological changes in the white matter under both light and electron microscopy. The number and thickness
of the myelin sheath in the white matter were measured under electron microscopy, and both of pathological grading and
scoring were undertaken under light microscopy. Results  There was rare and sparse myelinogenesis with a loose
arrangement of nerve fibers in the white matter under electron microscopy in the PVL group at 7 and 21 days after PVL.
The number and thickness of the myelin sheath in the PVL group were significantly less than in the sham-operated, UDP-
glucose, GDNF, memantine and combination administration groups (P <0.01). The results of pathological grading of

white matter under light microscopy showed that all rats in the PVL group manifested either mild injury (38% -50% ) or
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severe injury (50% -62% ) at 7 and 21 days after PVL. The majority of rats (50% -88% ) in the four drug administration
groups had normal white matter at 7 and 21 days after PVL. The pathological scores at 7 and 21 days after PVL in the PVL

group were the highest, and they were significantly higher than in the other five groups (P <0.05). Conclusions

The

single or combined application of UDP-glucose, GDNF and memantine may significantly improve pathological changes in

the white matter of rats with PVL. The favorable effect is inferred to be closely correlated with the improvement of brain

microenvironment and the enhancement of nerve regeneration promoted by the three drugs.
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Rats

Jivi = JE] [ (R 8L ((periventricular leukomala-
cia, PVL) 2R JLACLE BN B ) AL T B Ak i) 3=
BR324 1 To A IR T AR R E AT
WESE, WEL B IR N A IR PEE T RE , S4Bk i
P00 AT 1755 10 P 7 L P AL B R IR A T T e R
PRZETT TR SO A RN /D 5 i 2, TV —
AR AR LIRS i 2 T2 5 R 40 i 5
it 16 52 T R A Bk AP 458 LA S i 228 33 DXL 1 ) R 4 28
PIFASG . Aok R P2Y 32 (A—G & #3214
17 (GPRIT) X g 53 N AEAE 52 T RE ) S8 Sl AT X AL
F, UDP-FE Al 41753 GPR17 i , M ik (1 i
oA AN M1 56 AN 731 Ry LA S I 5 4 i (oligoden-
drocyte, OL) , X454 i 1 R St 6 52 o e Je 4 M
P28 32 7 (glial cell line derived neurotrophic
factor, GDNF) j&—Ff 5 i 2 AR 4 A7 TE AH G 1)
ZUE TR 7, BEW] AR SN 2 T i S Ak
/DG T AN M R A, S P B O R . 6 A
( memantine, MEM ) /E - —FldE 35 44 NMDA 7244k
TP, T ZSCREL T B 1M 5 oA BN 1 B ) A
TR S H (5 T AR i PR AR, I I PN AN RLARCPRBE , % fii ke
I PES G BA R R Y . AR
38 3 Morris 7K 2K B3R Rivlin Ap AR 045 77
2, UESE B B UDP-# . GDNF Fil MEM ¥ RE B
R A SR 45 K R KR . AR g A
HE— i ) BB RO B LSS, PEAG B BT R
SN T AR DR B ke ot R A i B A 05 0 B
LIRS

1 #B5H®

1.1 Wsm5HA

5 H % Sprague-Dawley 7 4E KB A I 4%
IR S50 Bh WA FR A &) L3 A 77 1 Al iE 5
SCXK (3+)2008-0016 , By i FFI ¥ T HiE - SYXK ()
2008-0052 ] , WEREASK o K 2B K BRI AL A AR FAR
(Sham) 41 .PVL 41 .PVL + UDP-## 41 ( {j F UDP-4#
41) .PVL + GDNF £ ( f&#% GDNF 1) .PVL + MEM 4]

[ Chin J Contemp Pediatr, 2012, 14(12) :964 —970 ]

Periventricular leukomalacia; UDP-glucose; Glial cell line derived neurotrophic factor; Memantine;

(fAiFx MEM 41) LA}z PVL + UDP-$% + GDNF + MEM
ZH(fRIFR IR 2 ) , B 4% 30 o eSS G T A B
AR ERIE TR 20 £2 °C JBJF 60% ~70% St
BHE R : A =12 h: 12 h (A EE v, BEZL A
SR
1.2 HI&ERME PVL 4 KREE

SR 5 41 B 8 37 A9 PVL A5 B ) 25 05
WS FE A K B BRI AT RMOE [ 2, 9
FRIEH I, 2 B R A LA SR Bl , A kS it
ke M2 REESE AU, KARBIEIRG . R
e /INB R i A R R A TR BB SR P AR 2 h AR
37°C JBE (70 £5)% , L4 1.5 L/min ()35 16 2
A 8% 0, F192% N, {45 M. Sham 237 4= K
TR B A S Sh ik, R T a5 FL B4, R E &
YA BRI IR BB I R SRR R
1.3 {HHF*

GDNF 41 F {5 J B 2076 I 37 A4 8 )R 445
i =73 A GDNF 100 pg/kg( Perotech 23 a) ) , 4T
SALFRTKIA M S mm J500 2 mm PR 2 mm, 64
S LL 0.5 wh/min (953 8 T AN o
MEM 25 1 UDP-#EZH 73 501 T H 45 J R 20 28 18 s A
MEM 20 mg/kg( Sigma /3 7)) 5%, UDP-$# 2000 mg/kg
(Sigma /A +]) o =R F AT R Z0 43 1) 28 16
—RPEE ST MEM 20 mg/kg 1 UDP-4# 2000 mg/kg,
I s A7 A 7 S A7 AT 448 A e S0 2 1 g N 9 A
GDNF 100 pg/kg, PVL ZHF1 Sham 2 AT 24 .
1.4 RREIEAAE
141 4% AR A ) & Ao o B2 3R A6 Tk R e
T AUHAE R R0 TS 7 d F121 d FERLAS
I3 HARE, FH 2% 10O M 3 , BT Sk BBUI , 356 B
A BERE AR O 1 mm® B T 2% I % 4°C
EARAF. 1% 58 4°C FREE 2 h 5, F 30% ~100%
WP TN P T A o K5 I 7K i 20 2 8 B S R i
IR A, AT IR R A, B gk,
P R L 2 BE RS R T T U0 R, 2249 50 nm,
B, JF X U0 S R Al e 8, 7EB ST
e T WA 1 I AT G 0, 10 BR 43 BT L B 4

-+ 965 -



F14EF 12
2012 12 H

8 % K OLA A

Chin J Contemp Pediatr

Vol. 14 No. 12
Dec. 2012

W ITEM BG5BT, B Bk 2 2L BT I 2 ~
3 kY] Fr, 4300 F 7400 £5F0 13500 % 37 5 HL BT
XS BEALBEER 4 AR, 43 300 S 0 v )
BERSECH R ER R, b B e R R A ) I 3 X
hyBEESREE = (Rl NAR + RJENTE) /2,
1.4.2 kAR AR A B & Fo ik 23R4 . Tk JFR e
T AU A R B A S 7 d 21 d BEL
8 UK R e e T Sk B L 4% £ 3R FE I ] A2 R
fFo GHHMAK A AHE , DA A =2 J] RS- 1ig
TTRbRYI R BRI ARE — PRt e o, SBHE T g
0 2 JEL L B J2 T SRR BRAR A . B R 80
FEELLZ Y 3 Sk Y F M4 Uehara 255 55 8143
TR B 25 20 R I 1 T R AT 9 B4 N T
0 HMIEH ;1 P CRFERT) N E R B, p &
HAEHIIATE 2 R (FHBERH) AT EEHL,
ZLFYEHES SR , G B [ P SR PE AR T B Ho
SET BT 2 G T AR o [RIERRE AR AR
O P8 B3 % 00 B A BT 43, B O 4% 1 R 2 2%
SRR 0 431 43R 2 43
1.5 SitZEsHh

K SPSS 11. 0 #AF 47 B AL AN G 112247
BE, TR ORI + ARifE2s (x = 5) FOR , SFHR TR
ME - HRFR WS HRH R x C R R%:, i
TEA> PR A E PSS BE Y BRI AR 38 2547
Bro P<0.05 FREFAGEI¥4E L,

4

=A

2 ES

2.1 BETHRAREHEKER

2.1.1 BAETHEYANYESFFE RS T7 d,
Ha 4 T L% 3] Sham 21 K 5 ik 1 5 P4 AT DL S8 28 5
MBS 21 d, 1B BER IR ASTE L, A BE 2 4T 4k
JEZSHLIN, 303 535 W, 6 B 2 R — 3, WA,
PVL 4K BRAEEASESS 7 d F1 21 d 2978 WREHIE 1K,
PR AT S AN, HEF A, 6 BE B A2 3l
UDP-#i4[] .GDNF 4 .MEM # ) }z =Bt 2540 K BUE
HBE 7 d 121 d BEERTE BN U] 5 Sham 2 5
AARARL, BESH BR3¢ PVL 410H 3% &2 ) JEE R 3457
1), $&/~ UDP-f%  GDNF LI fx MEM #4814 B T
ezt PVL K BRI 1 BT BESTE A R IR I

2.1.2 H¥HmHARLREFE N ITEM
UL ST BT 8, 7E 7400 15535 5 FoL 58 T 114005 2 11
JEYI R R BERE RO , B PVL 4E RS 7 d A
21 dfyBERS % H (0.7 £0.6;6.7 £3.5) I BAL T
Sham £[{(24.0 +2.8;112.0 +2.8) (P <0.01) , Jfij UDP-

W4 (31.7 £2.5;114.0 +1.4) .GDNF 41 (18.3 +3.4;
105.0 £3.6) MEM £ (19.0 +2.6;110.0 =4.2) )
K ZHEZ54H(29.0 £3.6;102.5 £3.5) RGN 5 H
BT PVLAH, ZRASIT¥E X (P<0.01),
4 A FHZ5 LRI L B 45 2541 43 50 5 Sham 2] 78 S 45
J5 7 dFI21 d ARERTEE Z )22 S o g 2
HEX(P>0.05), WK 2,

i — L AE 13500 5325 5 FLBE T I35 4% 41 i 11 5
VIR s i R, B PVL AU7E @S 7 d Al
21 d B BEREJE R (32 + 14 nm;58 + 12 nm) H i 3 T
Sham 2H (84 =11 nm; 155 £20 nm) (P <0.01), |
UDP-#4£H (75 +13 nm;100 +25 nm) GDNF £ (78 =
12 nm; 159 £ 18 nm) MEM 2 (72 +9 nm; 152 =
23 nm) D) S =HE2G2H (81 + 14 nm ;147 +38 nm) [ fE Y
JERES KT PVL 4, 2 RA ST # 5 L (P <0.01),
B T EHE 21 d B UDP-FEZHAM(P <0.01) , HAhH
252 A DL S 45 2520 53 5015 Sham 4 AE LSS 7 d Al
21 d (Y RES R B Z B 1 25 S TGt 2 B L (P
>0.05) o $&/R 3 PP yxd ot sl i R 1 5 A4 i
FEGBERTE A RAT W AR ER . WIE 3,
2.2 XETRARKBEITMH
2.2.1 RBETHRO RHENESF G ey
7 d F21 d AYEEE T WG ZH G F 45 R B R Sham 21
KB )22 10 5 1) A L S5 R 5 O, HES A T, PR
YU E n—8, R L BURBENCE . PVL 41K R
B V2T M 1 J53 108 240 )2 % B 85 4 R BT 22 A A
RLAR , W LR 4l ) 256, 22 MR B AR 2R, &40
IRFEREAE o 4 A 25 i 3 S B ek A2 5 PVIL
B e = R A U EZ A B B e S L E
I, SRS 21 d 9 fi e B R — 2 el
o PR B A UDP-§  GDNF fil MEM ¥4
BT o PYL KRN BT s . LA 4,
2.2.2 AR B AL FET R
VA B BER AR o G X 45 ZE I R BRI i 11 B
AS AT FR A R , PVL 20 K B4 i 11 J5 7 A
J5 7 d 121 d 35 B ARG AS (38% ~50% ) B H
JEIRAE (50% ~62% ) o 4 A~ 254K RAE s
7 AN 50% ~T75% 30 1E F M 5T, 2 5 R AR Y
IR 25% sk LR . RS 21 d,4 ASHZGA KR
B BAE Ml B e B T 63% ~88% , R
SR AZ B HL A0 S 13% ~25%  Hivhr GDNF 24
SERAA R BGEERUR 2 MG R, L
#1,

it — LI PR HEESY, R PVL AAE RS 7 d
K 21 d (AR FEIEAY (1.6 £0.5;1.5 0. 5) By g K F
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Sham £ (0; 0) .UDP-}5£H (0.7 £0.8; 0.6 +0.9) ., B MAVEIEIE D 2 R RS #E L Wk 1,
GDNF £[(0.2 +0.4; 0.3 £0.7) .MEM £1(0.8 £0.9; FREE R R, B s UDP-#% | GDNF 71
0.4+0.7) LA K =Hk252H(0.3 £0.7; 0.3 +0.7) (P MEM ¥ya] 8] i 235 PVL K BRI 1 55 722, He
<0.05), GDNF 21 J& =1k 245 21 iy s BT 43 391K F LA GDNF DL KM, i FH = 24 i s8R B R g
UDP-4 Jz MEM 4 (P <0.05) , [fif GDNF 2 }% —

Bl BEERE7dM21dEETRHARBEHERIBERAME @657 d 5 21 d, Sham 2K GG 5 5UEEEHZ#E K,
SR 22 AT YRI5 BN BE R B — R PVL A RS 7 d 121 d 275 UL BEMS TR A, Ml 2 47 4R T 25 R S0, HEB RS, 5 Y B B 55

YR BERTE RO 5 Sham GTARML, B84 H 4L PVL 4138 % )RS5

2 BEREFT7d21dBETEARB REEHFEE B3 #EE7dH2dBEETEAREREYEELL
BB (n=3) a:'5 Sham 4 4, P <0.05; b: 5 PVL 4 L4k, P Bi(n=3) a:;% Sham 41 L%, P <0.05;b; 5 PVL 4 [L4k, P
<0.01, <0.01;C: 5 UDP-#E4H L4, P <0.05,

- 967 -




55 14 559 12 )
2012 4F 12 A

8 % RILF A

Chin J Contemp Pediatr

Vol. 14 No. 12
Dec. 2012

B4 ZEFT7 dF21 dERTEHMBFURETM(%x200)

Sham 28K B2 J2 T I B A A M 254 7 i, HES 1A e

MHERLTAEBOR , 5E 10— Bl PVL 2K U2 T I A B A A L J2 0 B 5K K WA, S A SRR, , w2 2T it 1l 5L 54 M5 415 PVL
AR ECIN 3 0 A T 038, P 2 2T AR HES | B0 OB ) B 5 o

F1 EEEFT 421 dRARETEAXREARWFBES RIITES LR
PVLJ57 d PVL 521 d
45 ik O F(IEHR) LH(%E) 2% (EE) HATS 0 F(IER) 1%(RBE) 2R(HE) S BRI 43
(Hl(%)]  [H1(%)] [BI(%)] (v %5) [(B(%)]  [HI(%)] [BI(%)] (v %5)
Sham % 8 8(100) 0(0) 0(0) 0 8(100) 0(0) 0(0) 0
PVL 41 8 0(0) 3(38) 5(62) 1.6 £0.5° 0(0) 4(50) 4(50) 1.5+0.5"
UDP-$4 8 4(50) 2(25) 2(25) 0.7 +0.8%" 5(62) 1(13) 2(25) 0.6+0.9%"
GDNF 4 8 6(75) 2(25) 0(0) 0.2 £0.4> 7(88) 0(0) 1(12) 0.3+0.7"¢
MEM 4 8 4(50) 2(25) 2(25) 0.8 £0.9%"4d 5(62) 2(25) 1(12) 0.4 +0.7%bd
=HRZhA 8 6(75) 1(12) 1(12) 0.3 £0.7"¢ 7(88) 0(0) 1(12) 0.3 £0.7"¢
Y/ (F){H 243. 409 (15.097) 196. 022 (13.308)
P <0.001 <0.001 <0.001 <0.001

a: 5 Sham 2 L4, P <0.05;b: 5 PVL 4 HL#,P <0.05;c¢: 5 UDP-Hi4H Lb#, P <0.05;d ;5 GDNF 2 [45, P <0.05;e: 5 MEM 4 i, P
<0.05, [k Sham Z{41, 2 M TEEELE 7 d 121 d PIAYSET- R BBIECAN T . PVL ZH7E 1 X UDP-HiZ4H 1 Hf2 B GDNF H£HF 1 J
0 H MEMAEA2 BT J, =BR2GAAA 1 B, SET-RKET8 2 FiE R E R,

3 it

LA OL R (AR50 475 R0 25 2 DA R A 11 i = 1 R R
JCEA A TR R R L A, R R L LA £,
SR = JLRAT T R A A A7 B, © 0 5™ LR
7 PR R T Y ) 2 — AT G BB IR T
W T LR e A 0 A 2 A L,
OL )7k fu Se bR T WU o B IL B R 19
S0 LA e 1B PR LR i e R A Sl A i Ao
e 5, i = A F 2 A il 2 LA B f B I 119 B
FLB AR LA £ 338 T JREOKT B 8 I, BT 2 1 i P
SN IOD Gzl g e N i) R = Gt 53 S

ik P i LA Y PR IR 4B A2 Dh B IE H 35 95 i 6
FE LW L PVL AT 3R AL T Bk . IRy
R R 2B M T IR AR T ), A I
N IX(SVZ) it D R 181 ks T J2 35 ik 52 A pf
GG A DB L AR SR I R A PN TR
50 I IG5 RS T, DR O AIESE SVZ 41 fE
5L I TR T 3 R I w2 A T
ik P A Bt A7 A EL A 28 400 P 0 R 1A M o W
HLAN , Hos 5 — P & B P2Y 321k GPR17 %
VIR . k[ SVZ RYMLAN M L K (3 A B AR A
(A AEL A A , 34 RT A i B 4 ) R A 52 4 it OL
RIS P A R

AR PRATLE T30 5 Morris 7K 2% B I3 A Rivlin
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BIHINR AT M 24 BF 5T, JIE 52 84 F B 16 ] UDP-J |
GDNF 1 MEM #4788 BH i 24038 1 11 5 63 475 K B
WG o ASBIE ST LT — A 3 g ' B A R A T
FEWFSE, DAl R 258%F PVL R BRI F 5453 493 114 e
NG

AR 2B, G 5 N AEIE R TR R B 5
— P & B P2Y 324K GPR1T VA SC , e I 4
BT 75 S GPR1T BHMEAH AN 33 A 51455 X 38, 33
SEFN A3 AL S B2 A W A 40 . UDP-BE S B
GPRI7 19 N 8 14 B[R] . WF 5% 90F 52, {4 40 5
UDP-#E T g GPR17 341 , fefif GPR17 FHM: #h &
FELGH L — 2D B BRI 3R 1 OL, AT A ) T i
BRI AT AE HUBE T WLEE F], UDP- al 1 g
B PVL R BRI F1 5 ) A % A, B A U H B B
I JEEE N BB 5T UE 52, N A UDP-H ] B 8 0k 3%
PVL K BRI B 28, R 43 PVL K B BLIE 3
0 5, H B F 43 8 B AT R I 25 PVL K .
$&7R UDP-HiA nl fg il i #0E GPRIT {2 if 115t N
L P 2 T 40 05 1 L 400 RS (B 5 L 4 ik A OL
FYM, 3T 2 1 B A S s S, T A R T
8 1 A 2R 110 A A DA S M 1 B4 4%5

GDNF 2 —Fpfefk NA |1z 23k HAE I E 22 1)
ZRREM A E IR, 6 R A RN R A 4 RGP &
A A AFTG S o A KA A S AR U . AR SR
ZH DI SR SE AR SN AE A 2 T 4 Y A GDNF,
A S 94 5 2 T AN R RS AR T K, 2 PVL B AR
R BRI A B AR A IR T Y O B
GDNF 4 B 11 J55 17%) 5 40 5 B S 388, 44 4 2
JEAL T IEH Ko B2 /R, GDNF Bl {2 g
1 PVL R BN BT A2, 75% 1) PVL K BLU7E 2
BT d S RBIER AR, 2 PVL 521 d, 23IE
N T B Y LG b & 88% . 7E B Y ] UDP-
B .GDNF LA K MEM =Fh 254 b, SR e o i 35 &
W15 GDNF. i GDNF X357 4= K A7 450 22 40 i
A BTG B A A T B S SR VR

I SRR S BT A AE R B D BE T NMDA
SZRMOT FERR R A Bl VAR R T S B A
O E BT A B LB L PVL (R IR LI &
HEE L, MEM fE )y —Flt NMDA 52 (A& i 541 71,
AT R NMDA 32 (R 300 Kt 22 5| i dife it 14
LA , 104 2 20 R T AN SR BE N AT
A Ry G P P R P A 2 B A AT 1 I A B, A R
BsR I NIR R S TR . ABESE B, MEM 4K
SR s 1 S A A H B R A PVIL K RO B 5 m
G AT FHL R AL B R, 62% 1 PVL KRR A

Ja 21 d BBUER W E B, $es MEM i i BH I8y 6k
LI 75 519 NMDA 2R F) 30 , T | (5 5t OL 1A
LB ST REARATT , A5G M G 5 A e 2 A )
WAEIESZIIRE, BGE PVL KRR 54 o

TE 4 A FHZG AL, =T 285 208 B i 1 Al 5 I
AL A SCR U W 2 BT ST s, = HKEY
Z A0 Sham 28 15K 50 A Bl T2 B H LK Al 5
J& Z 18] 1 22 S ¥ R Ge i 18 3, e o R, 75%
(4 PVL R RS S 7 d B 5 B0 0E 6 1 5, 2
FiJn 21 d,88% (1) PVL KB R BLER N IR
BEUESE, dale i P i 11 J5 953 475 4 BEATL A& — A~ A %
R e , A E A DA S ML) A i 1 B 22,
METTHAT AR —Ir LA RE R IE 8. N
UDP-#lf ] A By T2 2R 9 IR S B, (HAS R
P R A5 - A ) - 200 P 200 s A R )
fE, A IR SE B AR 2 Al e 1 ~3 A
PAET, IR R L 22 DI RE R BB 5 e WK A AR
A B GDNF A7 B F #2240 i 19 2 K
NMDA 32 Al 5047 B T o35 B iR 5, (5L 4 R %
A NIEPEEZALE B S s S5 , WARMEL B R 47
SRR o DR T B AR 08 IR P T 68473 £ DR 1 2
HLED, NZTT AT BB 0T, LA B H-E I Y
HAMATROR , XA 2 A a6 7 R LI F R
(I EEa DR

£ LT 38 i e B DG B I BEPEA , A F
FEUESE B s UDP-H  GDNF Al MEM a] £ 8%
2t PVL K SR I 0 A o A0 of 1R 47 9 24
A -5 T 26 24 ) e R 2 I PR R P o 2 P A Bl
MRS B VIAR 3¢, HARBILE A BF ¢ 41 1E AR 3 —
BT

(& % X ]
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