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Protective effect of succinic acid on cerebellar Purkinje cells of neonatal rats with
convulsion

ZHANG Jing, CHEN Jing, TAN Xiao-Li, REN Ying-Ge, DU Yong-Ping, ZHANG Yue-Ping. Department of Traditional
Chinese Medicine, Xijing Hospital of Fourth Military Medical University, Xi’an 710032, China (Zhang Y-P, Email:
mailto:ypzhang@fmmu.edu.cn)

Abstract: Objective  To investigate the protective effect of succinic acid (SA) on the cerebellar Purkinje
cells (PCs) of neonatal rats with convulsion. Methods A total of 120 healthy neonatal Sprague-Dawley rats aged 7
days were randomly divided into a neonatal period group and a developmental period group. Each of the two groups
were further divided into 6 sub-groups: normal control, convulsion model, low-dose phenobarbital (PB) (30 mg/
kg), high-dose PB (120 mg/kg), low-dose SA (30 mg/kg), and high-dose SA (120 mg/kg). Intraperitoneal injection of
pentylenetetrazole was performed to establish the convulsion model. The normal control group was treated with normal
saline instead. The rats in the neonatal group were sacrificed at 30 minutes after the injection of PB, SA, or normal
saline, and the cerebellum was obtained. Those in the developmental group were sacrificed 30 days after the injection
of PB, SA, or normal saline, and the cerebellum was obtained. Whole cell patch clamp technique was used to record
the action potential (AP) of PCs in the cerebellar slices of neonatal rats; the parallel fibers (PF) were stimulated at a low
frequency to induce excitatory postsynaptic current (EPSC). The effect of SA on long-term depression (LTD) of PCs
was observed. Results Compared with the normal control groups, the neonatal and developmental rats with convulsion
had a significantly higher AP frequency of PCs (P<0.05), and the developmental rats with convulsion had a significantly
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decreased threshold stimulus (P<0.01) and a significantly greater inhibition of the amplitude of EPSC in PCs (P<0.05).
Compared with the normal control groups, the neonatal and developmental rats with convulsion in the high-dose PB
groups had a significantly decreased threshold stimulus (P<0.01), a significantly higher AP frequency of PCs (P<0.05),
and a significantly greater inhibition of EPSC in PCs (P<0.05). Compared with the neonatal and developmental rats
in the convulsion model groups, those in the high-dose SA groups had a significantly decreased AP frequency of PCs
(P<0.05). The developmental rats in the low- and high-dose SA groups had a significantly higher AP threshold than
The high excitability of PCs and the abnormal PF-PC
synaptic plasticity caused by convulsion in neonatal rats may last to the developmental period, which can be aggravated

those in the convulsion model group (P<0.05). Conclusions

by PB, while SA can reduce the excitability of PCs in neonatal rats with convulsion and repair the short- and long-term
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abnormalities of LTD of PCs caused by convulsion.

[Chin J Contemp Pediatr, 2016, 18(1): 85-93]
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SRR ™o SA AR A 45 7 15 g P 2 722 A4 40 il
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BT = R FR G 1 R0 N 47 A 1 4% 2R -GABA-SA
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il 2 A% s AR VE R, AR T 4 106 N 2%
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cell, PC) ym%arte, FEMURITR 4 B PC A AR
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TR B PCHLTE S AT RS B2 e, JF 5 5K
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1 HREE
1.1 EEMRISRF
) % BE B2 #F . HEPES. EGTA. B M WL M2
. #H4. Na,ATP. Na,GTP. KOH, NaCl. KCIl.
NaH,PO,-H,0, MgSO,-7H,0., CaCl,-2H,0
NaHCO, ., #iZh% . IePUE M SA Y04 H Sigma 23 Fl;
PB 5 DU R R P s BEBe A1

HLAS NS B R BT 120.0 mmol /L,
KCI 5.0 mmoL/L., HEPES 10.0 mmoL/L., EGTA
5.0 mmol /L., CaCl,-2H,0 0.5 mmol/L., MgSO,-7H,0
2.0 mmol/L, #% & WL AR — 44 2.0 mmol /L, Na,ATP
4.0 mmol/L, Na;GTP 0.3 mmol/L, 1 pH b 7.35~
745, B % K R 280~290 mOsm/L, A T fii B

( artificial cerebrospinal fluid, ACSF ) 4. NaCl
126.0 mmol/L., KCI 5.0 mmol/L., NaH,PO, -H,0
1.25 mmol/L., MgSO,-7H,0 2.0 mmol/L., CaCl,-2H,0
2.0 mmol/L, NaHCO, 26.0 mmol/L, #jZ54# 10.0 mmol/L,
4 pH Ky 7.35~7.45, &N 300~310 mOsm/L.

B 5 R E 1 ( Model 210, FISKE ASSOCIATE,
USA) , #&3hY1 Bl (VT1000S, LEICA, USA )
A (HL-2, E#Wyuias) ) , EERME

( Ziss, Axopatch, Germen ), R #S (Axon 700A,
Axon Instrument, USA ) , F HL % 352 9L A2 ( Model
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285, Sutter Instrument, USA ) , L % $7 1l 1 (P-
97, Sutter Instrument, USA ) , & 48l — %00 57 5% e &3
( Digidatal322A, Axon Instruments, USA ) , JIl##s
( PG4000A, CYGNUS, USA )
1.2 FERINER N & RAYFIEIERE

5 DU 22 B2 R 2 g 52 36 vt S A 5 B AL fg
FE#r 4= 7d (P7) A9 Sprague-Dawley (SD) 41 i,
SRR E NS GPU st B B S g s DA Al
TRSIE . 45T P7 SD 4 U I 5 60 me/kg
JRVUA "M e Tas b, WEE 30 min, K Racine
IRBRUE, 09 ToRAE; 19 LI
25 D% | HHEAE B ErE Ak M.
|2 & 2w A 5 S T S | & - 2 i
PG BRI FEZE; VY. &gmiEtkimE "™, &
BV YA IRIR AT A, VR BREIAL, IR IR
b PB RSB JLARR Y B A e AR ) 2
20 mg/kg. 5 mgkg®, A A K BRIARSR AR
ANEOTHE T, ARSI TR B PB BRI
120 mg/kg (AHS T PB G R A far i ) , /DNl A
30 mgkg (AHYS T PB IR 4E 47 i ) . S SA L
PR A RIS SCR Y, AR SR T IR 4 L SA
A RFIIE A 120 me/kg, /INFlHE A 30 mg/kgo
1.3 h¥H4dE

H4 SD &)y 543 Ry A2 3 &) RO RN & 5 0 4 B
H, BB AY R TAE 7 d EREEN YR
30 min ZEAEHBUNIE ;. K E A BAY T A 7d
JE S 25 JE 26 IR BE R E P, 1R SR 2 30 d AL
WBUNNG . B A AL 6 4. IEH X
MR CORHIPER R AL, RIS 5 PB AR
ABRERAK ), URBRA (RS S PB SRR
FIRVUR ) . /NI PB4 CHRIVEURAS IR, i e
59 30 mg/kg PB ), K5l PB 40 (/RSB
JE 1 1 5 120 mg/kg PB) , /NGl SA £ (AR
BRAEY , 5 v 5 30 mg/kg SA ), KFIH SA 41 (il
VERUIRIEAY, R4S 120 me/kg SA) o KB HIL)
SRS 4H S Ab BRI TR] 1 PB il SA ¥7E SD 41 i,
PR 42 1H ZAE G — IR E s B4R 2, B shy
¥rh10 H,
1.4 RH&I%&

HeSD 4 B/ i Je i 4 A FE DL
95%0,+5%CO, 1 & AR %) ACSF 7KK H1 24 1 min
By, s T R RN, iR R LY

IR 300~400 pum MG F, & T 32°CHY ACSF
I#E 30 min, FT=EHE FIFE 30 min J5IF RIS
AT L) 95%0,4+5%C0, IRESIAK.
1.5 £HiER#HiER

W0l R 7% R0 IR FE N, B TEIRAE B T 4R
/NI JZ AR, FE AR TR DG
WL SLARERER Y PCo B I B N FETE R HLBE
H5~8 MQ, MR EEL PC R, 4 THIER
Tk, B 1GQ VL S BHbT I, gk St hn f
JEBE 1.5 V., 5~20 ms Fl 56 B ik e o B8 20 i i
e PC i fflic . ERMAMT, MmN
TS 2B L (50~900 pA, 150 ms ) , B&IFIC
3¢ PC #hiEHL (action potential, AP) TE B RS
BT, HFEA ACSF (3% 54 A AR MG 43
JZIEATERYE (PF) , AIAE PC Lid 304t
fillJ5 LI (excitatory postsynaptic current, EPSC )
PL 1 ER 300 AN ik ] B 505k 1 Ha I A0
(low frequency stimulation, LFS ) 75 & PF-PC %€ fiih
3B LTD BRE . A0 s o AR I AE 3 26 LA
2 mL/min [ 3 B [ 7 A8 N 72 DL 95%0,4+5%CO0,
IRA KM ACSF,
1.6 HITFENH

K SPSS 17.0 SeiH A R8s 2 T 4 1124 43
Br, TGRS + R (3xs) Fow, £
2 (1) Pl A iy FH S R 2R 5 25 43, AL Tl YV L 5
FHl SNK-¢ K556, P<0.05 WESFAGZIT#E X,
2 H#R
2.1 FEIAERXT I A HAIRBR 40 R /NB PC &1/
=2

VAN S N E R i & A R B
K PC A AP, 4540 AP 13 )3 bb 4% 22 S5 oA Se it
3 X (F=83.58, P<0.01) ., fEIE % B4, 7
& PC=H: AP MR 173 + 13 pA, (BRAGIAY
ZH B RN 165 + 11 pA, 5 1F 5 % BRZH AH L 2%
SRGEHEE L (P>0.05) o /Nl PB 4RI R
it PB 415 & AP 1Y 8 i3 53 0 R 160 £ 13 pA FHl
114 + 14 pA, 5P JRAR 7Y 2H F1IE 5 6 BB 2140 Eb
NFIE PB4 2 R G2 8 L (P>0.05) , {H
KR 1 PB 4 PC 1Y 13 4008 I i B AIR ( P<0.01) o
INF R SA A IR SA 4 PG AY B3I B0 )k
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167 + 10 pA F1 169 + 12 pA, 550 J A AU 20 A1 IE H
X HRZH AR E 22 S 4 J08e 12 L (P>0.05) , VLA
1A,
VR BRI 2 AP (1 B RS 1 0 IR ZH A
b AR TCH] AR Ak, ER RN (50~900 pA )
V5 AP S RAE [ BRAR I 20 H) i 348 25( P<0.05 ).
/NF i PB4 AP Y M 2 T OE B O A
(P<0.05) , SEERIAMEE (P>0.05) 5 MK
F it PB 41 AP AR AR AL IR A ZH 8155 ( P<0.05) .
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BT IE R XL (P<0.05) 5 K5 SA 41 AP (1)
W E LT R A AZE (P<0.05) , BEEIER X
a2 (P>0.05) . UL 1B,
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A, IR SA T i SRR 4 B PC 1
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B: R[S B A AL PC P2 E SR AR LA (n=10) o a /R SIEF X IRAILLES, P<0.01; bR 5 EINISRIZL A

P<0.01,

2.2 IRIAEE T A KA IR AR 40 B/ B% PF-PC LTD
Eap=A]

T8 A 0B BR 4y BR A AL/ NI B, LFS 3
Al 75 & i PF-PC EPSC [ LTD, 1E % X} 41 EPSC
i {5 7F LFS J&§ 15min N F§& = 72.5%, LFS &
15~30 min N f& % 68.8%., LFS J5 i 15 min P,
50 R A AU 2 EPSC il {EL A 00 1) R B KT 1E B ) B
M, HERTLGEITFE L (P>0.05) ;5 LFSJEH
15~30 min, 5% Bk 15 80 26 EPSC & {8 (0 40 i) 72 B
S IE R X A AR, (P>0.05) . /NFIH PB 2H 78
LFS J&5 EPSC Mg (L3 il 72 B {35 K F 4t B AU 2

(P<0.01 ) FIIEH X4 (P<0.01) ; K5 & PB
21 EPSC @ {8 97 1 72 B #E LFS J5 15 min P2 &K
TR (P<0.01) FIIEH XTIRA (P<0.01) ,
HAE LFS J5 5 15~30 min 42235 13 X} BEZH( P>0.05 ).
JNFIEE SA ZH TR 5 SA ZH EPSC i {1 1 1) 1
P IR R R (P>0.05) o WL 2, 1,

DL b 235 R 3R BT A 391 05k 4 B/ ik PF-PC
LTD MFRIE R T RMM M, /il PB Al
K5 PB IR 1 A AR 41 B LTD 3R 645
KAk, TN SA FIRFRI R SA YAl A=
RN B LTD ()RR T
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(£7) : K418 PC EPSC 7E4IERT (SAE) | UG 15 min (Z06) FUREUS 15~30 min (@) AYIR(EZE L. B: {5
FJE 15 min 4541 EPSC IR AL L3 (n=10) o C: AHIJS 15~30 min 4541 EPSC fR{EZfL AT LLEL (n=10) . a/m
LHIE®X A A, P<0.01; b R SRR A, P<0.01,

R 1 BRIABRIFAERRIRER 50 B/ PC K B FRHD I A9 2200
(n=10, x+s)
EPSC IR {HAEfk
21 5
tl 2
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PRI 20 742+ 6.8 70.6 + 1.0
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P <0.01 <0.01

. [EPSC] 2%

PR MlG B a8 505 0 IR AL e #
P<0.01; b7 5 500K B 8 41 M4, P<0.01, 1. A 590 ] 34 )5
15 min; 12: fEAHIES 15~30 min,

2.3 EAEBI LB IR B/ PC e 1ER
=20
B AP R ERARITFEE X
(F=111.62, P<0.01) . FEIEHXTIE4L, 5% PC
PP AP RN 141 £ 13 pA, a0 RS AU 20 1Y
B S 38 A 95 + 8 pA, 5 1EH X AL AH Fb B . PR AR
(P<0.01) . /INFIHE PB 4 FIK = PB 415K AP
B 55 ) 384 3 59 A 106 = 12 pA F191 + 11 pA, 515

PRASE TR A AR L 22 S B JE g i 3 S (P>0.05)

I 2

A=

(ER (A S 0] (P<0.01) . /N7 H SA 41
FLR 7 1 SA 41 PC A 5 ) 38 43 93 2 130 £9 pA
132+ 12 pA, 55050 BRASE AL 20 A1 e 35 B & 3
(P<0.01) , SIE#HXRAM 2R G4 =
X (P>0.05) , WL 3 A,
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R EE (50~900 pA ) Fif5 & 1 AP S B i 48
i (P<0.05) ., /N7 PB4 AP % 1L K 5 2
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T IER SR (P<0.05) , 5450k 0 20 AH i
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RIZH, W& E TR X IR, (HERM LG E
S (P>0.05) o KFHESA 4 AP 4% B E % T

200 4
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T 50
el
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3 IRIERXT A HHIRER A R/ PC MR #20m

UL 3B,

DL 25 R RISk 4 B B /N PC 2%
ArbERaE, /NAlE PB MR PB X R 4l &
BN PC By 24 ar T BB, /N

SA A SA A I 3 BRI IR 4 L PC %Ak
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70 4
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£ 20
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HLREREE (pA)
B

A HIAS 2 PC RS E R I (L LEEL (n=10) .

B: AN[A] LSRRI 4 PC = AR S E AR LA (n=10) o a7m SIEHATIEAILLAL, P<0.01; bR 5B AIA AL,

P<0.01,

2.4 IRIAERITIREK 4 R & F Hi/N PF-PC LTD
s
TEA 20 2 B W R 4h BN il 7 |, LFS ¥
A% & Yy PF-PC EPSC [ LTD, 1E & Xf B 4] EPSC
& {E 7€ LFS J5 15min N & £ 73.7%, LFS 5
15~30 min N [% %= 69.0%. LFS J5 Y 15 min Y,
5 IR ASE AU 20 EPSC (8 1) 0 i A2 B2 I3 4 KT 1
%t M8 40 (P<0.01) , LFS 5 19 15~30 min, 5% %
BEARLZH EPSC M 1941 ) #5232 55 1E 5 % B AH 3
(P>0.05) ; /N5 PB 41 f1 K5 & PB 417E LFS
J& 15~30 min, EPSC M (B 40 i #2 B 1 &l 25 K F I
JRASHIZ] (P<0.01) FIIERXTHRZ (P<0.01) 5 /)
FIH SA A K FI R SA 4 EPSC g (8 (317 i 78 J3
PR EHE XL (P>0.05) . WK 4, £2,
Ph b 45 3 3R W et ik 41 B & 937N ik PF-PC
LTD [FRBEEEAE T AR, /Rl PB R &
PB BInE] 1 R 4 BUK B LTD Eh i A2 1k,

/N SA R SA YAl (it R 4h Bl & &
LTD )ik Bi=Ck &2 1E % -

&2 IR K FHIRRL R/VK PC R EZHNHIRIR 0

(n=10, x+s)
il EPSC fRfEAE b
tl 2

TR IR 79.9+£7.6 70.0 + 1.3
BRI A ZH 69.1+7.6" 68.8 0.8
/NI PB4 66.7 +7.6° 60.1 = 1.4"
K4 PB 4 62.6+7.8" 60.9 +0.7"
/NI SA 41 82.4+75 68.0+2.7
T SA 41 77.7+9.0" 68.8+1.3

F 1l 15.53 130.00

Pl <0.01 <0.01

M [EPSC] %A PRl 5 B it a 7n 5 0F % X B4 LL %,
P<0.01; b 7% 5150 BRAS B 20 LE &, P<0.01. tl: 1% 45 3 3% )5
15 min; 2: fRAURIES 15~30 min,
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4 IRIABRXT A B HREK 4 B/ PC < B A2 H0 61 B9 20
PEZE S HLE (EPSC) BT RM I LLEE (n=10) , t1: HEJS 15 ming 2: FRES 15~30 mine (£7) :

4k (PF) P10 PC 2%

A CA) - RSB (1 Hz, 5min) S4PATE

H AN PC EPSC 7E AT (2B ) | RS 15 min (Z060) MRS 15~30 min (# @) WiEEIL, B: (RBRIEE
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3 i

AWFFE R PER (P7) R4 R PC 2475t
WE, R ELEW (P30) o HAEENE,
PR 40 B PC 1Y BRI BAE P B R & 2R B AR Ak
M2 P30 B o R, X R PRI 41 B PC 2%
PEFZ I P BRI . #TERY . PB X XA I ik
T PC 2% P I P 5 A PRIV E
K PB L B RS L PC 24Ar Pt — 2358
1M SA XHEUIR 4 B PC 1) 55 24 a7 B b g 41 o
JH, R SA XHEUR 4 B PC ik F AR 8 i 4 ) L
INFIHE SA BT

BRI 5T & BLPAIR 4G T PT 2 R
JE 7 5t 62.5 me/kg PB, 24 h J5 75 i D R FE R &
B2t BEPR T, (HR K sl B 3 JE R R S Y

TSR T T 2 KRR E L) A8k, A0F
E R LEBIR 45T PT 41 U 5 120 me/kg PB,
Xt 41 BRI il PCH T 1) 52 i AT R SR F P30, T
30 mg/kg PB XK 4N B PCHLYE 3 TG A {2 A9 ) sk
TR, X e R W] PB X 2 T MR A
P SRR OC, KA PB 5 R 2G4 i
AR R, RegefalE . HATA X 5 PB Y
Y FBLH RN A GG (5 25 0. PB R dE i 1 o
GABA REZE ML, (2 ek &P R
YERIM ™, (AR BRI, i FRRZoTN C vk
FERET, GABA ZIRBUE 5 CI7 Ahit, B 241 i
DAl Ak B2 O 4 PR g 1

5 PBAHLL, SA MMEFIDLEIR AR 22, BT
KL SA —J7 T BENNH] GABA FIBE MR 1 =[] (1)
HARRN, FHEER S ) GABA KOF, ¥
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s FROAX A, 53— 7 T SCRE N A N A 2 R R
FFG PE , P0fA ZRRAKOT- A3 s, kA % Y
AN, SA 4 fE 3 T 2l 20 M B0 C1 A i a2
B 28 70 R AT AR R 28 TT 1 %A 1 P2, T
Tl P R 2 T BRI, SA SCRTIE TR AR K
-, R P 4T — P RGP s L]
PA TV FA R T 4EHR I 9 248 — 300 A7, ok
Bz nry i, AT KB SA REFRARIIRS) B
PC W 26 av Pk, TESE R BN BA R I PR
PHER, HEMITTRES SA X #2040 — I RS
3 R A G

LTD F 2298 1 o- 24k -3- 24k -5- Ak -4-
SEOBMEINTR (AMPA ) SZ KA T 1 2477 1 28 fish 7
ol SRV {6 2% A% 138 AR AP S PR AR B 5 . A A
g, RS PF 8 PC EPSC RYIRMEFEAL, JHH5
g Nt b, BRI LTD, BZEN S E LTD i
ML —, R Ml)E I AMPA 52K 8.4
s/l RPN S S5 S B, ¥ % Ca™ Y
LS I C (protein kinase C, PKC) | i
IR 24F ( guanosine 3',5'-cyclic phosphate, cGMP )
M—FALA (NO) M0E FAE S pLm =,
A28 BT R B HESh W) /NI 2 5 — 17
ISR AR L Jz 3 B R AN 7 S VR D 3R A
1M H A2 5 N E 2y 58 8 75 R =5 SN 0 D RE 1 B
Moo A E2e 80 4EfC LIk, LA Tto S /NI Bt
LRI/ LTD 7E3h Wiz IR S5 . wifke - iR
SR RS2 ] b B8 b A AR OCBAE T, R/ i
LTD J&iz 824 > FicAZ i o0 5 a2, 510 5 i
FACICIIREAF 12, /Ml LTD Al RETE 255212
ORI AVER, BIME/NG LTD BCh 5 &%
INHITIREFSC I 5 — B ™ R 2ok
WITEA 2 2] il AC Bt i s il vh, Teik s =
LTD, ZJMA. B HATZ N LTD &2 2 filid
VRS R e S T

FATICHTIBEIE A BUARIR ARG PT Bk &) B
PC LTD &A= THIAEE, Ry LFS J5 R
FREE R385 (LFS J5 15 min N ) " AHFSE & #H
PC LTD #AZSAAE IR B P30 IR B35 iX
— 25 LR 5 B SRR 4% SD 4) B PF-PC
ML I DI RERY A 2R S22 L F . 1T PB A
SR T BB 4l B PC LTD A5 5m ], (R i e
1 PC LTD iy B 140 &) (LFS J5 15~30 min) . SA

X B PC LTD A i AR 2147 8 35 i IEAE
I, i P7T iR AE P30, K5 FI/NH SA Bl
PC LTD B4 il F5 B 230 1E 5 % B4

Cornejo 45 P98 & B, P7 SD K RV 45
WK A BIVAT 7 P M el A 2 R R RE 28 fik D B,
150K 4y BUFE P60 IS g 5 4 B R 5 (LTP) g
fil, LTD #3oim, [0 40 AR T AMPA 32 {4 %Y
GluR1 ¥ 7>, N- B % -D- K& & 2 ( N-methyl-D-
aspartic acid, NMDA ) AR A NR2A B D .
A5 T LTD HIZE 5 Cornejo 55 BIEGBIF S AL,
S T A S0 %) A AR T 7 A B S RS
P2 e,

A B G XoF e B R 245 R R A SR . AT
RERATG KRS T PB A5 EKENAF
SEH, IR ST /NI PCR R 20 it 5
A, IR AR R e, Bl R R A
HURAT A RE el s B2 ARHIF 9 & B P7 B 45
T PB (30 mg/kg ) XFAKF PC LTD fsifb ] Free 5
P30, 75 R RIAE BRI i PB A 1T RE
X EEATAHIRE S 7= AR R R

ARAFFE LRI SA ALREREARIR R L) B PC 195
Mz, XU 4h B PC LTD A9 54 A 3 30 A0
WM EVE ., X455 548 7R SA RER 94
B IR & /E %R B PF-PC 8 Z iR ik 28 il T g 1) 5%
ma, AT EA AP E- . OCT SA Anfal i RR
B A& ik PC LTD B2, FRATHENAT LA JLFH
AIRE: (1) s g fmlRl R & KT, 2
HE PC I - o 11 78 5 i ) 0 Sh R 2 M A, A
MRS PC LTD fagfk;  (2) a@adiéin P
1% AMPA 32 4% B s il AMPA sZ{&kpyfk, {#
PC X} PF & A 24 M0 B PR — 2 1 B
(3) BT B AR, IR 2
JURE A, AT PC LTD RERSIE # ik, T&
WERE, SA XF A BLRN Y P VR T R AL H 24
FrFit—2HRT,

ZE Lk, AHESY 2 BH BRI BRORT A B g
)% B e AR IS KA, PB Al REA0R X R
Y, SA REFFARM IR LAY et i 24t b, Il
Ee RS 1R PC LTD 34k, A B i3 A Az 1
LR RCR, & —FP I AR A LR Rh
PIVSTERERAR 259, (AR AR .
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