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[(HE] BB AR KR ZH (Gastrodiae Rhizoma polysaccharide , GRPS) X i 5 4Jy 5L #H 28 36 Bt (1 5% i Je HopL ] o 75 3% - 58
HSD 4 L, BRas AL A1 48 4 BUSE FL A2 0N 3508 3h Bk O i 40 1 b 3t o e A2 78 r&iffijcﬁﬁﬁ*ﬂﬂjﬂ%’ﬂéﬂ,ﬁ@%%éﬂ(l5 mL-
kg™') ,GRPS & EHAI 4 (300,150 mg-kg ') o 22521 dJ7,Y BIRKE KBk & SCW A I K RATIZ 1o b2 ok i 186 5 28 W8
(ELISA) Y5 R I K Wi Bz J2% K 22 ) g By — 48 £k & (nitric oxide, NO ), Z Bt iH 5 i B (acetylcholin esterase, ACHE ) , 5-¥% (A Jie (5-
hydroxytryptamin,5-HT) , & H % |- Jf & (noradrenaline, NE) Fil y-& % T R ( y-aminobutyric acid, GABA) /K ¥, SZ 0} %¢ )% & &
PCR(Real-time PCR) } ELISA 46 K ik jz )2 I i o N fz 89— 484k %0 & Bl ( endothelial nitric oxide synthase,eNOS) % ik M &%
o HAFE-PHL(HE) Y MR A MG DA LG5, SR 555 HA H R, A8 8 R BT O 24 45 58 U T, Bk & vk AR 000 >
KNG Bz )2 Fn g T v 5-HT ,NE 1 GABA T, ACHE F1 Glu 31 (P <0.05,P <0.01) , S5HIAIL] b, GRPS & FIE 1 12 41 K AT
h R RBOD Bk A R AR i (P <0.05,P <0.01) . GRPS 5 AL 4 2 K BRUAE K I B2 2 o NO,NE, 5-HT F1 eNOS 34
Jin, ACHE Jdi /b ; GRPS & ¥ 42 41 K B D (1 NO,NE Fl eNOS ¥4 /i1, ACHE 3§ /b (P <0.05,P <0.01), GRPS % /& % & 240 K Bl
U T 2 2 R R DK b, A0 M HE BB 5F . 548 - GRPS m] L8 86 o 4 40 BRI 42 1, FEHL I 5 18 K s J2 J2 B T NO,NE il
S-HT 4 A% ACHE /K 341 eNOS ik {7979 I X 41 414 % .
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Effect of Gastrodiae Rhizoma Polysaccharide on Brain

Neutral Transmitter in Immature Rats with Cerebral Palsy
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[ Abstract | Objective: To analyze the effect of Gastrodiae Rhizoma polysaccharide ( GRPS) on neutral
transmitter in the immature rats with cerebral palsy. Method: A total of 58 SD immature rats were used in the
experiment, and except in the blank control ones, common carotid arteries of all the left 48 rats were ligatured and
combined with hypoxia treatment to establish cerebral palsy models in immature rats. The successfully modeled rats
were randomly divided into model group, cerebrolysin group (2.5 mL-kg '), GRPS low (150 mg-kg ') and high
dose (300 mg-kg ') groups. After treatment for 21 days, Y maze and diving platform experiment were used to
explore the memory ability of rats. The levels of nitric oxide ( NO ), acetylcholine esterase ( ACHE), 5-
hydroxytryptamin ( 5-HT ), noradrenaline ( NE) and vy-aminobutyric acid ( GABA) in cerebral cortex and
hippocampus were measured by using ELISA or chemical method. Real-time PCR and ELISA were used to detect

the expression levels of endothelial nitric oxide synthase (eNOS) mRNA and protein in brain. HE staining was
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used to observe the hippocampus tissue structure. Result: As compared with normal blank group, the error number
in behavior was significantly increased in model group rats; the step down latency was decreased; and also, the
levels of 5-HT, NE and GABA in cerebral cortex and hippocampus of model group rats were significantly
decreased, while the levels of ACHE and Glu were increased significantly (P <0.05, P <0.01). As compared
with the model group, the levels of NO, NE, 5-HT, and eNOS in cerebral cortex and hippocampus of GRPS low
and high dose group rats were increased, while the level of ACHE was decreased (P <0.05, P <0.01) ; the levels
of NO, NE, and expression of eNOS in hippocampus of GRPS high dose group were increased, while the levels of
ACHE were decreased (P <0.05, P <0.01). The regular cell position was observed in hippocampus of GRPS low
and high dose groups, without edema. Conclusion; GRPS could improve the memory of cerebral palsy immature

rats, and the mechanism may be associated with increasing NO, ACHE, NE, 5-HT and eNOS levels in cerebral

cortex and hippocampus, and protection on hippocampus tissue structure of rats.
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Gastrodiae Rhizoma polysaccharide ( GRPS ) ; cerebral palsy; neutral transmitter;

endothelial nitric oxide synthase (eNOS) ; cerebral cortex; hippocampus

LG RERE B 2 TE R L AEwT e 1S H A, H
T 45 B A [ PR 3809 Ak AT It A 0 o 7
FR e R L HE S LA R SR R L R g A 3 2
FEA UM, 32 BRI TP AR B 2 R SR RS D
T PRI B0 8 AR A 4, B R AE 0.25%
FI AT IR 8936 I 7 22 R T 22 B0 & B A IR 7 AH 45
BT ST LB AR B B iR £ 25tk
AR YT i B M A5 0 B, JT R AIREE R A 25 ) 2
IEIT B LIE R 7 1) 2 — o WEAE 2R B IRE Y R AR
5 R ke i gt 4L 5 SO TR v DA 4 06 B 3K L
A O, A IE H R ik S | S A A 28 8 B ZK LA B
FhREILHE A,

PNt N kPN AR RS G VSIS PN
PR ELA B AU LR P B R KU 2% 1 4 A, AT LA
FHFIRIT /N LA KR il 4 45 45 0 KRR £ B2 R
JOR B A BRI 2 — I AWE SR B, KRR 2 X
Z2 o it D] S S50 M ke R A A 45 B AT R G TR T AR
FIP S ARWRFE AR I RE Al -, 4R 3 KRR 22 8 X ke i
P R 22 388 JB 1 5 ) R A KRR 2 B AR IR T 4L
i b 1 o

AT R HI K A G5 FL 22 250 5 B ik AR 1 h
il £ 41 BRI SEASE 7Y, B 4R 25 KRR 20 21 d J5, W
FER IR 22 WX R &)y BRIC 12 ) S K Bz )2 Tt IX
H— %L A (nitric oxide, NO ) I 28 33 57 £ Bt JH fi
g B ( acetyl choline, ACHE ), 5-% {4 & ( 5-
P S o I 3
(noradrenaline, NE ) F1 y-% 2 T g ( y-aminobutyric
acid, GABA) 1 7K -, DL Je N 2 8 — Ak A & Tl
(‘endothelial NOS, eNOS) iR iIA = WM, TR K
JBR 22 3 % ke KL i R 1) 9 7 A B LA

hydroxytryptamin, 5-HT ),

1w
L1 % SD KR, 1 Y, #i M4, SPF ¢, {k
H 15 ~20 g, 4k 58 H o g AT R A L5 sh Y,
BHEIE S SCXK () 2013-0008, 52 %6 3k 44 {0 Fg o
E¥k SRR ERSME (RS
ACCDU2015110) ,
L2 R K25y iR h 22 v i (PBS, 7 38k
AEYIERA R E L A5 20150910) 5 20 21290 fid 2L A
W(EREMEARAGRA A, H#H S 20161115)
BCA 1 e B2 I 2 177 & (3 [E Thermo Fisher 23
Al iS5 ML166920 ) 5 NO 5] & (/50 g, it 5
20161010 ) ; trizol, RevertAid First Strand c¢DNA
Synthesis Kit }; Maxinma SYBR Green/ROX Qpcr
Mastr Mix ( & ThermoFisher it 5 43 5l & 28228,
03120,03326 ) ; H il % -3 -8 2 )i S (GAPDH, 3 [
Abcam 23w, dit5 ab3718) s Ak 2 45 Jy [ 7 23 A 4
(RHEEKK) ;eNOS,ACHE ,NE,5-HT A1 GABA [ Jx
B el & (DU R AE W ARG R AL 5 40
A Sk 20160809, 20160816, 20160909, 20160810,
20161001) ; fiti 3% 3% ( J4 #h #] EVER Neuro pharma
GmbH /4 A, 4lt5 T28014032)

KR 22 i & < KRR T AL Bt [R5, th ) B vh
B2 B B 3R 24 B 2 i = BHE Y K BR Gastrodia
elata ) FIEARZE . B ST HL T R MUK RR 2 B
HOR RFS AR 500 g, in A £ 3 i 1 000 mL ¥ ¥ 53 &
J& BRI 80% £ 1 000 mL [m] it $2 L 2 ¥, 5%
BET OB ZEM K 1500 mL E ¥ 4 h 5, &
e A 15 IR =S bR B UK 2
IMATEIK 2185 2 80% e Ji it 6, ik € + 4 ) B A% K
WRZ W, RIRZHERGHRN 22.17% .
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1.3 {Y4% 680 Ui HK f0 55 A6 I X ( 36 [ Bio-Rad
AN ,Milli-Q Advantage 2 %1 40 7K AX ( 2€ [ Millipore
NH)) ,CPA223S AL K (& [ Sartorius 24 F] ),
DOITO1-YME %Y Y # 3£ & Fl DoiT0O1-M-8 7l Bk 5 1%
(L¥#Z£%) ,Forma 900 %Y fIL iR 7K 46 ( 3¢ E Forma
Scientific v 7] ) , DK-S22 # B, P48 17 /K A ( s 7%
v H)) ,TGL-16C BB AL ( g2 5= B2 AR )
FE20 % pH it ( {1 [E Mettler Toledo 2\ 7] ) , Wellwash
RIPE BT L K ATI7T500 % 5% 5 5 & PCR Y ( 3
Thermo Scientific 2\ &) ) o
2 FiE
2.1 o GERE g2 58 H oSD 4 i, B L
SR EA 0 H) A H (48 H) BT KRBT
BB O R R SR 3 d e AR A K R 2 Tk
R AMEM [ T F R 6 b, 87 80 B IFE 8,
G S R W -y 1 S ) QR R =i e e
SBl Kb  TE  2 4Y L S 45 Bk E b 28 B
st ,7 5 FRELEIL Mk, BEL%E ARG,
A W R FTAE m IR A (30 °C) N HETT, LAARIIE
KRB 3 F R BUVE B (R IE SO HR 3 ) ST B Ky
KB A il 25 P 3% 55 25 4% vh (Gl 8% R +92%
AA) 1 h i 4l B R ASE A (AT D 5 I 4T B D
)T HEB R DK BB ALY B (9 R il
WF (2.5 mg - kg ) A, KK L&A &
(300 mg-kg ', A 255 1.4 g- kg ') MK & 4
(150 mg-kg ', /EZjHE 0.7 g-kg ') 45 10 K, FFR
3dJE, BAHIM NG THAYREB G, EA4A
KAV 45 F S5 280K 1 k/d SR 21 d,
2.2 Y RLEE RBEkA SR RIORECIZ g Y R
E S IR ANIE S8 2 M. TSRS
ZifE 17 dIFFAR NSk, Y AUk e AL 3 B RRE T A
B, IE N 10 min J5 AR B K& C BB A 4L AR
Wit A S, S R EA B B H s (50 V),
Sk A C RN SE AL 1T Wl k., #EE EM 17 ~
20 d, A KRB RINZ2 K, 21 dEH 1 h 5, 8]
TR EXAT B W g, B H R R A B NI T
1 minJ5 FFC B e C R 18 56 K BAT o B 5 R K 4k,
B HRBRIEAT 20 W, Bk & 5250 43 2 I 25 R0 GE 205K
WA R4y, Bk S AT, — BBk ACH 5 A
b BRI E BB R A 20 V W, Bl &
— Yk, LR BB R S B R OB S B R
YR, LABE T Bk & 09 28 — Ui i) ] O Bk 5 K
THEHE 42520 d J5, K EURABE & W 317125, 8
N3 min 5 FF R HLE, BN ZRFFLE 3 min, 2 R/d,
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T 21 d#EB LI M Y B E LRI, KEUTA
B G AN HEAT 250, 10 5 K BUAE 3 min N BE R OF &
AR TR OB o

2.3 KRR R JZ Ko 5 X gl 2834 it & NO,
eNOS S H AT THEE 21 d 4T N 2% W5 58 I
J& , STk PRI AL BT K B, 5 oK B T L, 3
PN N Pt R P A (3 S A
TWAZHGERT -80 CLAAF. Frfabrfillng, =
BRARAL IR PR E , TAR 2GR 5 K5 | il
WK f 2 W B 2 ( ELISA ) & il ACHE, 5-HT, NE,
GABA il eNOS F it , fb 2300 G A I NO % 5
2.4 REUKWEG R Z B 5 X b eNOS [R5 4
BT B B B R B 2 K A N S X2 2, 5
B 40 mg 2 T trizol 3050 A, 44 MR 65 130 B Oy 12 4
B RNA JFi Sk il cDNA, SR 1 519, 971 5%
495 C,15 min, 40 PNEHAY 94 C,15 s;60 C,
32 5372 °C,60 s, K fdi fH 2 B0

*x1 s|¥FE5

Table 1 Sequence of primers

HnkE 5I9KE

L 251 (573"
H 5 5 A /bp /bp J¥ 3 ( )
eNOS 128 19 i GCAGAGGAGTCCAGCGAAC
22 T CACAGCTACAGTGAGGTGGATC
GADPH 541 19 Fiif TTAGCACCCCTGGCCAAGG

20 N CTTACTCCTTGGAGGCCATG

2.5 REBSXHAZGMEM oK E o3k
A g S X ZH L, B4 T 4% 1) 2 5 W N [,
A S IR 10 wm JEE] R, WAL IR K R - AT
(HE) 4t 5, S 5 T~ WL 884 21 R BT 5 X 4 4
S5,

2.6 geiteEdik BUREAEH] SPSS 17.0 #4743 4,
HHx x5 FoR, ZH LECRH ANOVA #4747, LA
P<0.05 Fnf i EMWES,

3 #R

3.1 RE—MEH IR =HH 10 AP RRER
I SRR R T RS P8 TS 8 H, T 1R S A A Al
HIET- 1 H,

3.2 RIRZHEXT KR Y Bk E KkGmMEm Y
RUSR B SL g 45 R R W, 523 2 R UL 3, iR 2H R
BRL PR 158 S I BT b T (P < 0.01) . H#EAYZH
KR 3, il 36 41 R PR 22 B A1 e 7)1 21K B Y
1% SN K @8 b (P <0.05,P <0.01), Bk
S AR R, 5 B H KRB AR A R B R
BRI 3G R W4 (P <0.01) . 5
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Y 20 AR L, it A 35 L KRR 22 AR AU ) 2 1 v 7R 2
2H KBRS 1R B B b TR B B (P <
0.05,P<0.01), W#k2,3.

#2 SAXRYEEE
Table 2

£R R RRE (2 £5,n=10)
Number of mistake reaction of Y maze experiment in

various group rats(x +s,n=10)

2157 ) 15 S/ UK
% - 1.22 £0. 71
LAY - 10.91 +1.73%
it % 5 2.5 mL-kg™! 2.95 £2.79%
PN &2 150 mg-kg ' 7.42+1.01%

300 mg-kg ™! 5.00 1. 83%

W U D P <0.05,0 P <0.01; 5B g D P <
0.05,”P<0.01(£3~61f),

3 BEAXRImin PETRHERRERHAREBEREE (v =5,
n=10)
Table 3 Number of mistake reaction and latency of diving platform

experiment in various group rats in 3 min(x +s,n =10)

1 A 1 SN XN 4] H iR s WA
/IR /s /R
Z=H - 0.58+0.11  93.4+24.1 3
s - 4.63£0.95% 10.7+1.92Y 9
it A 5t 2.5 mL-kg™" 0.95=20.41" 41.4+7.1% 3
KL HE 150 mg-kg ™! 1.61 £0.64% 39.9+9.9% 8
300 mg-kg ™" 0.99+0.29% 48.1+12.3* 5

3.3 KRR Z 0 X K I fz 2 A 5 X ACHE, 5-
HT,NE,GABA #l NO 7K 5% il

3.3.1 X 4% 2H K UKWl B2 2 ACHE, 5-HT, NE,
GABA FI NO /K FHysgm 525 (4l i, B A 40
K EUZE K Bz 2 o iy NO,5-HT, NE F1 GABA /K -
TR, ACHE /K3 fn (P <0.05,P <0.01), 544
RVZH M3, it 35 2H K BUAE K I 2 )2 i NO, 5-
HT,NE #1 GABA /K I F}, ACHE /K EREA% (P <
0.05,P <0.01) 5 K JBR 2 B A% 57) 5 A 0] & K BRU7E
KM Hz )2 # NO,5-HT 1 NE /K | F+, ACHE /K
PR, W4,

3.3.2 x4 KR#E DX h ACHE, 5-HT, NE,
GABA FI NO 7K Pz 525 4l i, B A 4
KEIEHE DX Y NO,5-HT,NE #1 GABA /KF T F#,
ACHE /K481 (P <0.05,P <0.01) ., 5#Em4 [
B, 5 K U7 S X B NO, 5-HT, NE Al
GABA 7K F I 7}, ACHE K FEREA% (P <0.05,P <
0.01) ; K Jfk Z ¥ & 7 & 19 NO F1 NE K F F,
ACHE /KFFRE(P <0.05), WLk s5,

3.4 XS 2H K BRI B2 J2 Bl Hy IX eNOS i [ 3k
s 5728 F A A B A R 7R R Bz J2 i
X [ eNOS mRNA Rk A& R B NP <
0.05,P <0.01), SR L 55, it 5 35 41 K R £
W v 77 S 2H R B R 2 J2 A 5 X Y eNOS mRNA
KELEASTHEWE FTH(P<0.05,P<0.01);

F4 BAKRKEEEF ACHE,S-HT,NE,GABA EH 1 NO KFH LK (v £5)
Table 4 Levels of ACHE, 5-HT, NE GABA and NO in cerebral cortex in various group rats(x +s)

451 7 i n ACHE/ pmol - L ~" 5-HT/pg-L~" NE/pg-L™" GABA/pmol-L ™" NO/pumol+g ™'
=H - 10 400. 28 +50. 17 19.01 2. 12 13.99 +2.91 17.58 +3. 64 45.24 £2.10
sl - 9 569.25 £49.01%  11.44 +2.50% 7.26 +1.61" 6.09 +1.16% 7.09 +3.90%
it 3 3 2.5 mL-kg ™! 10 463.33 £33. 10" 18.01 £2.01% 10.22 £2. 89% 13.53 £2.51% 28.32 +3.04%
PNiEZ 150 mg-kg ! 10 504.21 +31.92% 14.49 +3.92% 9.01 £1.77% 7.22 £1.30 23.46 £4.88%

300 mg-kg ' 10 479. 87 £40.99% 14.91 £2.41% 8.91 £1.56 8. 12 +2.17 21.43 £4.31%

x5 BHEAKXREIZXH ACHE,S-HT,NE,GABA Z B NO K FRILLE (2 £5)
Table 5 Levels of ACHE, 5-HT, NE, GABA and NO in hippocampus in various group rats(x +s)

215 i n ACHE/pmol - L' 5-HT/pg L' NE/pg-L~" GABA/pmol - L~ NO/pmol-g '
2 - 10 421. 47 £55.91 20. 44 +3.91 14.02 +2.33 18.45 +4.96 47.94 +4.91
i - 9 572.39 +54. 647 14.10 £5.96" 5.29 +2.76" 7.82 +2.88% 5.43 +1.07"
Jife 3 35 2.5 mL-kg ™! 10 444.28 +57. 439 15.27 +3.17% 9.84 +2. 04 11.06 £3.57% 21.85 +3.97%
KR 22 4 150 mg-kg ' 10 541.21 +44.78 13.20 +2. 50 6.91 = 1.41 8.59 £2.55 18.53 £4.90°

300 mg-kg ™! 10 509. 62 +33.72% 14.87 £3.36 7.75 £1.79% 9.82 +3. 12 12.25 +6. 61
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KR 22 W AR R0 R BRUFE R I B2 2 1) eNOS mRNA 3%

BEEAFEAE ETH(P<0.05), WE6,

*6 BEARAWMEERBSEXH eNOS mRNA RELOREM M (¥ =5)

Table 6 Level of eNOS in cerebral cortex and hippocampus in various group rats(x +s)

G 1 2 I X
20 5 bk n

eNOS mRNA eNOS & 1/pg-g ™! eNOS mRNA eNOS & 1/pg-g ™!

=H - 10 1. 119 +0. 109 21.20 +1.94 1.021 +0. 031 24.89 +2.13
T AY - 9 0.510 +0. 056" 10.33 +2.01% 0. 692 +0.070" 9.92 +2.49%
it 3 35 2.5 mL+kg ™' 10 0.952 £0.091% 15.42 +1.09% 0.843 +0. 027 13.32 1. 62%
PN &2 150 mg-kg ™' 10 0.790 +0. 066" 14.86 + 1. 117 0.774 +0.019% 13.21 +1.93%

300 mg-kg ! 10 0. 682 +0. 047 13.99 +1.03% 0.710 £0. 038 11.20 +2. 69

3.5 HUARBAMMEGDXANGMAENL =8
R B B X S5 A 35T, p 2 oo A s W . A
TY2H K ST B IX 454 HH B S B, oo by, O HL
BLAK b o i 2 2H R BRI 1 X ZH SUAE AL B B 5
R UL TS P9 K i o R BRR 22 W AR ) i 2 K B TR 5 X T
TR 2SI, AR LK T o KRR 22 A ek 2H K IRV
Oy XSS R TE T, R WK b DL 1

A B BRI C RS D. RIRZ BRI 4 E KIKZ
Ml i 7 2

1 FAXRBIRARLH(HE, x400)

Fig. 1 Structure of hippocampus tissue of various group rats

(HE, x400)

4 itig
22 R A7 e 1 A L e A sl 3 M o, 9 9
/b S R R B TR R TR YA
57 BN 22k AT RIEC G 250 0 7 B TIR YT R AR
JUHFE Sh A 555 , 6 JH 245 i 55 20 o % B f 42 okl
B 2 1 B RIE /N 258808 38 A TR AR LR
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T o RBRAE T AC D B T8 97 /N LB B K55, £
LU AR AE 52, KBRS — R 4l SR g 2
KRR 22 M & KRB 32 B SO 5 2 — , AW o8 30
KRR L AT IR IV L 3R T KRR 22 8 X i
J 2 TR DX A8 S o 48 368 JOT 1) 5 T

AU S TY B RE R R A A K R
LW T RE VR T HEAT T WF98, R LK I %
T LA A0HR i R 40 BB AT AZ B L b Ok RUTE
PRET BBk £ T B R AT 3 T B, JE R AR VAR
T K IR0 B 012 B B T 2 4% o 428 558 5% 1) 4 33 0 52
B, PR I AS S 560 7 KRR 22 B 2l 5 10 12 D) e iy SR Al
HE— B BT T TR B XT R I M 42 338 R AR S0 o 9 T X
HECRGRYEICAZ” B E B REIX, 5 K S 2 3 R AR
PIRTRRTAIDE €1 SR NS W N G N )8 =9 & 3
Ty X, o B 22 W S [ X Bl f 4 R AT T B9, &
T JFR 22 6 WA DX 35 149 ol 20 188 e 1 ik S 2L AR 4%
WA — 5 AR . B2 H TR il
JIZ IR 2% T, T ACHE B J& 40 i <, Tk IR Bk 1 32
BERESE, HRT I £ R0 A2 0 25 R
iAmH ACHE 5% 9" . S-HT f1 NE [FJ& T 5
SR 250 B, FCAE LR A R I, NE g 2% 4 1, T
S-HT Jg 4k, Pi % LR 83 K i g' ' . GABA
& Clu W5 M2 T, T LU Glu X — H A #E 1
Wiz RAE KN R ARRFIEIESE T, KR
20 W T L T IR A LA AT A2 B8 T T X o 494 5 AR
LRI 42 A i 1 o 25 338 A O, TR IRR 22 M T LA A Al
ACHE 3% P54 i 2, T IR A & 42, 3890 5-HT Al NE £
JKF 3 AN GABA K LU Glu i 5 77 £E 19 A I
FHEEH . NO BHLARH i B8 W SRS 5 0 7
Z—, FLA & A i3 it A3 107 A 4 T T4 R T
R Kz J2 e HE S X B NO 382ty eNOS i 77 2
97 A SR S KRR 2 4 24 )5 R UK il B2 2 B
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5 X NO By & A W2 B JF, #E 1R Real-

time-PCR ¥ #1 ELISA 3400 7 PN #B 7 H1 eNOS

RN R B ME A &5, KKK Z R A eNOS

F IR AT AR R 2 SR PR 22 W OR 22 B 084 i 51X

eNOS ik i1 HT , 2% 5E S il i 5 o BEL 1k 7 IR i x5

2541 B WA T A v T DX R AT R 2 ) ] A

TR e 2, B AR 5t PR 5 B — 20 S n DL E 52 .

B eNOS ik fie Bk 1L 45 & 5K N 1 NO Y B O K

PR 22 W o U W 407 B A 458 0 O L =2 — o
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