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Q. TR RFE R BERFASEARERENLRE 1L K8 214122)

#  E: A K AR CFDA-SE 4724 FUAF B ST-III, T H*+ Caco-2 4o ik 48 /) 69 T4k, 42
BAGE MR, KT EAE AR, e FABEA I ST B AN, 28 EQbE. MEA. R404L.
KBy BRI A AL 22 48 B K ST-TIT4Y 5 Wb, & PR R @ & @ X8 B AF B2 (Lipoteichoic acid) T 6%
A5 7 ST Caco-2 2mfakE Mt . ks B 3 ] X Be Ao oT 18 M 45 & L IRE SR R & & M A IE AR AE BR A
57 ST-II#T Caco-2 faftutg#5it., 4R &M ST-Itg R @ B QAR YTHRAA M E LY S-EF4
(S-layer protein), % SDS-PAGE Wik 44, LALLM T 2 m 4605 FT 4 414 72.7.34.1 F= 243 kD.
FHER: M E, BW, $obiFe, A@Ea
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Abstract: To study the mechanism of adhesion of Lactobacillus plantarum ST-III on Caco-2 cells, the
adhesive ability of the bacterial cell to the mammal cells was investigated by fluorescence labeling with
CFDA-SE and the components on the cell surface involved in the adhesion were extracted. After treat-
ments by chemicals and enzymes, it was shown that pepsin, trypsin, LiCl, phenol, guanidine hydro-
chloride and heat treatment could signigfantly decrease the adhesive ability of ST-III, indicating that the
S-layer protein or lipoteichoic acid may be related to the adhesion of ST-III to Caco-2 cells. The sup-
pressive test and reversible binding test confirmed that the S-layer protein mediated the adhesion proc-

ess, whereas the lipoteichoic acid on the bacterial cell surface did not participated in the adhesion. The
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results showed that the crude surface protein extracts of ST-III might contain S-layer protein which

participated in the adhesion. The SDS-PAGE assay showed that the crude extracts was composed of
three proteins with molecular weight of 72.7 kD, 34.1 kD and 24.3 kD respectively.

Keywords: Lactobacillus plantarum, Adhesion, Fluorescence labeling, S-layer protein
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2 ARG B 5 I 4 L BE A AL A VTG R,
2 M R SRR B 2R ) BRI . FL7E 1985 4, Camp
L DIE B 57 U, T 1 RS PR IS 22 B, G4 i B 1 1 g
W BE R (Lipoteichoic acid, LTA)S HORGFHA 56, 25
LTA 25 72X L A ks bt Bl Js, —
Sz B A I K BLELFT R G M BE 3R 1T 2R 1 (S-layer
protein) A Kz Jifg 143 0 70 25 11 251 5 okk g e
15 M Ik, ATE EXF AR 2 AT B BORS B 28 647 T
5T, AR OB LB K F 41, {8 HORS B A 2R
BLI LA SRS B 2R 0 M B AT ik = 2 DR A BIF5E

Hi T 58 & RS T-TTT 2 — Bk X Caco-2 41 fifd H
A R ORS B T AR AT T, AR SCR IR 2 A B A
it b PR ST-TTTAH e BE T8 1) S8, 5-(6-) R BEHEE R
T TR 3% ¥ Wk V. JH 15 [5-(6-)carboxyfluorescein  di-
acetate, succi-nimidyl ester, CFDA-SE]%¢y:h5ic Ja M
JERG BRI AR AR, BT S SRR R, SR
KW, LA REXF ST-IILIA A B 25 2 HOKG B ML B F
1THI 25 M 5%

1 HEE T

1.1 EMFL A
T ¥ FLFF B ST-III (Lactobacillus  plantarum

CGMCC No. 0847) . Etfi K #T # (Enteropathogenic
Escherichia coli EPEC AS 1.72)F1 8 R VT TR H
(Salmonella enteritis 50041) Y6+ A H0$2
it A b2 EEAI Caco-2 AAR i F i Hn 4 B B
HAL MR 5 P it
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1.2 {(EFF0IAH

ULTIMA %! CO, ¥ % 4fi: RUSKINN 2\ ;
CE7250 RI4Mr 5t 1T BIO-AQUARIUS A,
FACSCalibur B 240 1 {X: BD 24 7); LS50B #1520
4366 PERKIN ELMER /A H); PRO-3 FIHE
SEAHL KL : BIO-RAD A #]; #HT4%(< 12 kD): I
AR EAY) TR E]; R UEE(0.22 pm): Millipore
YNGR

MRS (Man-Rogosa-Sharpe):% 3¢ 5l B 1 [
Merck A F]; DMEM (Dulbecco’s Modified Eagle’s
Medium)}5 52 . 0.25%JElF-EDTA I H 3£ & Gibeo
oAl KRR MTE W A SN Ry TR RA
Al o 5-(6-) R UL R T L MR BE I W W K R
(CFDA-SE)., HZEHH(EC 3.4.23.1, 1% /1 453 U/mg).
[ 1 (EC 3.4.21.4, 3% 77 11800 U/mg). RNase
(EC 232.646.6, &)1 50-100 U/mg)Fl DNase
(EC232.667.0, HI% 1 2140 U/mg)¥g Iy [ 3 [F Sigma
oyl HAhi R Ry oy Hrali s fb 2% 4. DMEM 584
KW 78% DMEM R R . 20%JI6 2 I0L7E . 1%
HERFE (100 pg/mL) . 1% 8 % (100 U/mL)4L AL,
T Caco-2 4L i) FLIE 57 ; DMEM B 58 55 57 K
i 80% DMEM 589 . 20% R4 MLiE 4, F TR
1.3 WMEMEFREEERRG &

ST-NIR A TE-84°C &H 10% (V/V)H i
MRS AR RE F He v o 3R AR 6 1k 5 Pk B —
P75 HEFh T MRS MRS F7 56, 37°C #5547 12-14 h,
L 2 R BTSRRI 1% (V)
P AP T MRS W AR R 3R 56, 37°C K5 5% 12 h,
B30 S T 48000 x g, 4°C, 10 min), JH JCH# PBS
(pH 7.3)¥k % 3 K, ¥ W AEE T PBS v, M1
Mt B 45 % 600 nm A EH B OD HE
1.0 x 10° CFU/mL,
14 ZHREIES

Caco-2 /11 4l L ¥ VR AR A7 7E I A H (-196°C) .
RIH, ML E 5 E TR M, MADMEMSE
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EREFRWIG, F37°C. COME HF 5% 15 I 48 i
H, A A K R (70%R ), FH0.25 %5 -
EDTATHALAE . A REA: &K, w2 dH kiR
W, 4 dBETTAEAR, AR SU A A7 BEA TR ARG
1.5 EAIRAFRIC

F 08 Logan Y5 kMg finek 3, A DMSO Fi il
CFDA-SE ¥}y 1 mmol/L W43, FH 0.2 um i
UEBRTA G T-20°C fRAF& M. SCB i 5 mL ST-III
BEBAEEN 1.0 x 10° CFU/mL)F i A [EAFH
) CFDA-SE "4 ¥, 37°C e CIE & — & I a) . 5 4
B ES0(8000 x g, 4°C, 10 min)FE B, DABREA
pric i) CFDA-SE. #8775 ottt
T E R AR, KRR lx =
492 nm; KHEK dem = 517 nm, FEEFE 2.5 nm.

BT CFDA-SE ¥ J3 1 7 ) ] g0 4 1 751
SV R € B G E IR AR TR O A= W11 O O
CFDA-SE X} ST-IIf % hRIC 4
1.6  #HHHRIE

PR ICTE: KR SRR Caco-2 4IVES TN
b, FH DMEM (1S 58 42 55 37 1 5 66 200 M (o v J32 3 5
255 % 10°/mLo &M 1 mL T 35 mm x 10 mm 2 fl9 3%
FRMLr, T ARG FRAR h 37°C 7 2 4f U B
J&, ANFEAN LG SRR AR S AR . R A R,
PIJCH PBS (pH 7.3)%E % 1 W, #4835 mAn A
1 mL % CFDA-SE Fbric iy ST-TIT 5 & (W 0
1.0 x 10° CFU/mL)ZEF A5 HAL, 37°C. 5% CO, #%
H 2 h, FIJCH PBS VEAIGFRIN 3 IR, B AR B (40
W Z SR AR FE M AN 0.7 mL JEEEEF 10 min,
Ao 2 ivE, A 0.3 mL B IR k. ik
SRR, W A e, e 2SR

K% (%) = R R S8 5 B 298 ik

2 DA i R 1) 9 S5

AR R SE RS, BRI AS R
B, KFVIMBE, TR, 5 IEEG A
FHE, THEOREFR
1.7 (L FnhE AL IR X H4 B B9 20

(1) HEAw

¥ AU ERA % T 0.05 mol/L 1 44 JR-HC1 Z& i
W(pH 2.2)h, #HilH 400 U/mL MR, J5 i B 1A
(0.22 pm) K ST-TITRH (A B 77 T 15 8 11 B v il g
WM 1.0 x 10° CFU/mL B 28 (W JE R [H), 37°C

% 100%

YEF 30 min,

(2) JEHE N

P A B % T 0.2 mol/L (9 PBS (pH 8.0)1,
HilA 400 U/mL BY%SWE, J5 il IEBRTA(0.22 pm). #f
ST-II P A7 T A PR W T, 37°C /E M 30 min.

(3) H b

H ST-TITGA 1A A P T 28 8 R K B 1 5 mol/L A fk
B, JRA 5 VK 30 min.

(4) FHERIK

H ST-TITPA 1A A 1% T 28 55 R K A 1) 4 mol/L #h iR
AR, % 14 FE s FE (720 r/min, 37°C 30 min).

(5) FrBLEREN

B ST-IE AR IF T 0.05 mol/L A R 44 (14
fEF 0.1 mol/L FrEHR-BERRZZ P, pH 4.5), LA
0.05 mol/L FYBILER EAE A 2s FIXT R, 37°C /EH 30 min,

(6) AWM

¥ ST-TIFA AR 7 F I A s, 65°C 1EH
30 min, 7EZ R €A (2800 r/min, 30 min).

(7)

¥ ST-IIF T 100°C 4 HH 5 min.,

W42 AR R A BRI A TR AR 5.0, (10000 % g,
4°C, 10 min)t 5, PBS Pk 5 HE & T PBS, il ik
&M 1.0 x 10° CFU/mL BB, 2¢6hnicJa itk fr
Kb R %, LIRPEATAR IR ST-TIME A X 8, Ho
1.8 FTEERHERYAIEE

2% 10 25 ML #2 % (Crude S-layer pritein) %) $#2 1
SR RS AC AR 7L AR R I R 32 o

FACES: g ST IARE T4 K
5 mol/L & ALAE, VA5 VKA 30 min, 2§.0>(17000 x g,
4°C, 10 min)i§4E FiF . S AT PR 12 kD /3%
Hrae, # FiEw T KB 48 h (4°C), £ 6 h 4K 1
W WM, T8

ERERANEE: ¥ ST-IIEIARIE T4 8 K E
4 mol/L EHRIK, # hPiFlEasii+E(720 r/min, 37°C,
30 min), HAFEHE
1.9 FEEBMARERYMHERNNE

K% DWW G250 BeiHLIRY hE AR
i, SDS-PAGE A~ 3% 25 Ha UKk I o 18I 2 11 01 1
1.10 ASEEERRAH IR 4B 1R BY

BWEBERR (LTA) R ELS B Gusils Tk,
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FEms A sl o W ST-IIE IR, &% F PBS (pH 7.3),
AR ] BB PR AN (15 U, #EH 90 s, [AEK 30 ), #F
PRARTET 4% SDS I, /KIB&EW 2h, ZJFHE
SETE A TR, HE AR E] 70%A 4 . BTk
BEHIR, I ABEE A B . RNase, DNase ffi 2 4% Ji /3
BIEAE] 100, 50, 100 pg/mL, 37°CYE 12 h, ]
PBS YR A AR, 5 50 mg WKMIA 1.5 mL 10%M) =
SR, 4°CHitkER 24 h o BOHME, ¥ FIEW
BT 48 h (4°C), B 6 h 4K 1 IR WEERES, T
%M.
1.11 RGP R IS

2 B8 Rojas 2 7 Pk 004 PRE BRHI RS . TR
FE ) Caco-2 40N A 2 mL 243 % B i iY 2%
T 6 1 REL 42 00 17 Y O Tl R KL 2 0 1 W (VA 3 4
W 5,10, 15 1 20 ug/mL), LA PBS 1 %S F X IR,
37°C ¥ 8 2 ho FHJCH PBS UEU 2 Wk, FEFEATHRG R
TR, I E WA T ST-TIDHS BRS04 1
1.12 FEEBWFEMESMEMEREIE

BLOWCSE 1 L ST-IR 3R, EhmR ML 2 ek
EAMARY . 25K R Y R R R TR BRI
M R IE RO, 4°C M E bk, B gl
o 3 CAAS HEA A T Kb B (1 ST-TTT A2k 0 A 2 B
AT 2 I ) TR B TR AE kg B AR R P B A 7RG
ST, PSR R B T S 4 A
113 HUEH R

SRR E bR EZE R RN . R
Origin7.5 X 5% 56 B4 #E A 7460 1 M2 405 b 3. SR
SPSS10.0 3, HATMAIFEA T R gnF LN Ry 22
I3t .

2 4R

2.1 RAFRICLE RFARL TN E AR BIHE XD

%o ST-IIT (W& 224 1.0 x 10° CFU/mL)#EAT 56 6w
IR I 15 B Fe bR id 458 20 umol/L, 37°C,
20 min. i FH U = A0 A AR W AR i0 A0k F)
(92.63 + 1.35)%, WLF 1. %M 1.0 x 10%-1.0 x 10’ CFU/mL
WL ST-TTTRE VR, 58 FH Py 32 00 e OORG FfEo%, 19
PR R A SRR, DR 2, 2EhRIETE TS AL
B34 & TR BRI Bl 7 2 W] S A e A
X(r=10.939, P=0.005),
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1%{B

1 CFDA-SE #Ri2HI(A). F(B)HY ST-IIHY = 20 A ]
(RTBLET vs. )

Fig. 1 Flow cytometric profile (forward scatter vs. fluores-
cence) of ST-III labeled with (B) and without (A) CFDA-SE
Note: A clear shift in fluorescence was shown with in the labeled
bacteria (B) compared with the unlabeled bacteria (A).

L »=0.939 .
| P=0.005
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The adhesion rate detected by

% 7 s 9 10 11 12
The adhesion rate detected by plate counting (%)

2 SREHRICIEFITARERIC AR, B4 R 948 5K 14
Fig. 2 The correlation between plate counting and fluo-
rescence labeling in detecting the adhesive ability

2.2 (L FNEEANIE Xk B B R

B EAR. BEAR. S8, KEy ., thik
B, $4 ., S ER AT ST-TITEF 7 ARG , B 257 7K bt
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W50 HAE M B T LU 20 B 2 1 0
HE B, SAREE . HRER AT R 2% 20 ik Thr e A AR 2
MrahA i Fe T A U, R T LRI A I 3% 1 1l
LR YRR EE TR BERERR Y, B IR AT R 3R 2 A
ERER IR . IRHEEE R AR AL &Y, LR
RO AT B IR A R TR K AL A o IR A R 3.

10
[ * e
8 T En
é k%
8 6+
Nl .
= F ok T
.S i
g 4t
1 e
<
i
| s
1 | O
1 2 3 4 5 6 7 8 9

3 LFANEGALIBRT ST-III%E B &8 11 B9SZ N

Fig. 3 Effects of chemical and enzymatic treatments on
adhesion of ST-III to Caco-2 cells

Note: *: P <0.05; **: P <0.01(Compared with control). 1: Control;
2: Pepsin; 3: Trypsin; 4: LiCl; 5: Phenol; 6: Fuanidine hydrochlo-
ride; 7: Heat treatment; 8: NalO,; 9: NalOs.

LB ST 18 4 i | Jpe s il L S AR e
KWy, ERRRAK, FALEBEEY HAT U, ST-IIZE X L8
W 5 ALk B R A R AR (BR MR 1 VR P < 0.05
b, A P < 0.01). FflERHIALBES 1525 41 L
WREREAR ST-IIAYAG KR (P < 0.05), (H5HLERH L
BIFTCH B 255 (P> 0.05).

2.3 REEAMRAINE

% T 37 58 W G250 %k I i 25 S 10 1 R R 4
FIR ST R m E MR EA & 8258
23.11%H113.67%. X Wiy i HLAR (9 2 i1 8 P AT
SDS-PAGEHLIK 73 M4t S UL I 4 0 Xof FE R 7 ik & 2K,
5 mol/L AL HL R AR A AR EE R B2, AT REJEAE I
5 BE S O, ORI R 2GR CT Ok, T4 mol/Lk
PRS2 B R i 2R 8 AR D, S AR T I, il
SR HER PR INAY J5 125 42 S T-TIT Y R T 48 1 o il 3 A
XiF I B RN A5 3 2 1 o 1 RO R 727
34.1. 243 kD,

2.4 FEMEHDHISKIE

HT T LAk Ak P2 B AR I 2 0 4 R S R AN
5if, I AR — 25 DR B0 0 X6 e A 408 3% 1 2 1 1Y
R B 2 A PR BEA T T 20 Hr o R T SR A RS R T A

(& SIZ2HE A, S-layer proteingd 23 ) FINE#EBE FR ML Y
(FLTALLM)/3 A Caco-241 M L5 52 W, 1
PEATRE B, IR R 0L RIS . B 2250 i fe
L, A B 2 18 B 1 X ST-TTTS Caco-2.40 Jifd i kG Bt A
B E S (P < 0.01); S0 A KT S 5% AL e,
BR5 pg/mLANP < 0.05), HAIREAEH B35 1o %A%
ST-IITAKS B R (P < 0.01); T I A G i BE R 55 %F B
HAH G, XFST-TITAY K B 2 TL T3 520 (P > 0.05).

4 SDS-PAGER XM EST-IEAZEEAHEEY S
T8

Fig. 4 The molecular weight of crude S-layer protein from
ST-III detected by SDS-PAGE

Note: 1: Low molecular weight protein standards marker; 2: Crude
S-layer protein extracted by 5 mol/L LiCl; 3: Crude S-layer protein
extracted by 4 mol/L guanidine hydrochloride.

[ Crude S-layer protein
224 Crude LTA

d1 ] 1 2

* ¥
* %

Adhesion rate (%)

PL

0 5 10 15 20
Concentration (pug/mL)

El5 REERFAREE R AR SR M X ST-TITHG Bt B #1115 52
Fig. 5 The inhibition of crude S-layer protein and lipo-
teichoic acid to the adhesion of ST-III

Note: *: P <0.05; **: P<0.01 (Compared with control).

25 REEAHERYAIE TS SMEREMEIE

&

2 18] 5 11 HA AT 30 5 20 i BE P O 45 1Y BE
JyUO R R AL 3 5t i) ST-TTLEA A 8 2k T4l 2
HR AL SRR R, R, TR
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frikse, Imas R g 1. RMamedE,
EIR MRS RO EIEM LA 2Z S @ <
0.05), 1H 523w I UG M AR AH L E B 2% 4R
(P <0.01),

F1 FREEAMARYAEELE S X ST-IIH M #3209

Table 1 The effect of reversible binding of crude
S-layer protein on the adhesion of ST-III

- Rl (%)

Adhesion rate

Treatment %)
b P F HE
IR A 3 (% AR . 90.40 4 0.23
ST-III untreated (Positive control)
5 T FUTCAh 38 (B 1 % )
ST-III extracted by guanidine hydrochloride 4.82 +0.41

(Negative control)

T RER AR AL 35 55 3 i 2 FUHLR W0 &
ST-III incubated with crude S-layer Protein
after extracted by guanidine hydrochloride

8.46 + 0.337

Note: *: P < 0.05, compared with positive control; ##: P < 0.01,
compared with negative control.

3 it

WFFE BB, A0 B R T B A0 %) G B 4k R
BB 1 BB SRR B, A BRI RS
JEE b Rz M R 1 I R A AR RE R A A 5 2 B
R S R R B, 4 R 2 TRT AR B 2R A i 3R 1T
()52 (A ) b F S A R SRS S o R R R 257
ETMAYNEE ., s SMEES . HE, 32
FEE . SR R B AR T DDA OC B RR R B 5T, 7T g
BEOAN . ZIK. BE T WM 2 e, B
2R AR . B GO ZUFF i FOBUSE R P
KB 9T R B 3 Fhegii: IRBREERR . RIEEN
(S-ZE ) AR E 4> T, AR BRI R B 25 AN ],
2 WK B B8 HLA B & R 5 o AR SCRI 26 R I
W, S SR sy, DAIHREXT ST-TITHI K
FEPLER T T80 25 A F 5%

CFDA-SE /& —Fig {k 2¢ S 25 411 A= W il 4 14 43
TR, o] Ak A7 BT S 1 A0 A AR A B
HEA G R B520 B P9 0 AR S v R K AR, R g
K GEEIOEH) CFSE, HATIAK, B—e R bR
149 5 11 (IO 0 200 i 2 i o ) HG A S S b i 7
AN . A R R T4k, Sl — B
PR E], CFDA-SE Aric i i Lk 41 9 2 6 vl #E K
BIUA A Bt pR R R ) ARS8 A bR i
25 Ak ol il Ak B A L R A I 2R R e s,
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BORL B 2R AR, B ACAETE GRS M T 75 B IR 1R 45 1Y
] 57 28 A 1 32 R I AN R I A HE T 1 7 Al T B0
CFDA-SE % JGhRiC 16 FP- Al 450 i AH 56 ¢ R B
B, F CFDA-SE #1719 EHRIC 5 I e 2 i BE 1Y
AR R DAAR G- b, FH SR A W00 RS B4 B 1 A8 4k, 2R
TCTE FTAREE 2 5 FPAO EOR Ir A BUE, P RE R
H T8 L 28 BB T Y 40 TR AT 5 AR B RE ) T e
PEEARIC M E H SR

b 27 Bl A B )72 M T AF 5T LR B RS B
FIBL R S v 1 AR A A B AT L A M B
ST-IITAY AL B, BERIE RS S TR . R
1 SR R R EORE B 32, BV IS 2 S 2 1 o,
W78 ST-TILAA G B 2 0k 1 28 10 il AN Sk, S AL B AR
i WA 380 AT LA B Sk o fTRORY B B8, 3R WRY B 2 AT g LA
eI G5 G 1 07 A T A e mr . R kb B wT DA
T IR A B 2 T A IR £ R 2R T R IR B RE R, P LLAR
1R B B BE FR 2547 vl A2 5 %) ST-IIXF Caco-2 4 il
FARE B o A Ak 3R i 0 U 20 iR RE 1 B A i
T AT RY B 2 2 IR 1 43— s R A $HE AT D fef HC A 4
Jl R4 . De Vuyst! %5 A TA Sk 2 1 J2 A B K 1k
W SR A O, V5 2 20 IR T AR RE A i A 2 pE
(EPS), AIREZS 15 FOR, B b P o MR ik 2 s AL M ik
WY, A, e R Al AL S S R A
AH EEORG B 91 TC AR Ak, RIAKIE G IR A S
B RPR S o . 25 DL B b, SRR mE
M & IR EERR T BES 5 T ST-IIIXS Caco-2 4R
B

J T 0 ST-TIRRG B 25 4y, K3 TH
B G B RE R 4 ) B BB HE e, AT ORG B4 A it
5. R A AREE S SXEAMLL, fE
FREAL ST-ILA RS B2, A B i BE iR 55 X IR 2
AHEG, X ST-TIAHRG i 2 JL-F- B AT 52, R IR 3R A
FEAMARNEBERERR S 5 T ST-1IIXF Caco-2 4 FikL
[ N s & I BUIR Coe e W o I = = ) B
ghEA BN B AR, RIRFRIE TREREAS Y
F| ST-IIIXF Caco-2 40 MO AL Bt A o .

BERERR . 2. IRRBEAMRE O F AR E
R B 2R 0 R, X S ) o AR B o R P R B
1) 22 1 B2 5 — 7 B AR, (FURG B 28 A7 78 B I ) T ol
RS, N IA) A FLRR BRORS B AN R o 0 T Al P FLAT
B, Adlerberth ZE1TUA K BHRE 4 FLAT TR BT o 16
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R 2 i o TR A R T R R R AR R, Xl
BEAE N A K BUR, KR oM E AR e
BHEALMG:; P LB H SR R R T
REEA T HIYI FLFF BT Lp6 K BfE K BN 268 1 3 22
K&, 4 SDS-PAGE 7, #BtERESFR/NT
60 kD HyRMAEILM G S E . Al &
ST-IIY R 1A 2 (AR Y T RE ST A R R 280 S 2
EEL ICHRY FEH 3 K0T aaHlh 72,7, 34.1
M 243 kD WY AH S, HUHTBR RV ZLRE
FWE AR TEIEEAE 40-71 kD 2[5
FRUASCES R S A — 225, hTFRIE
FAT DA DL R R ek 2 AR T A, 1R i i 45 3]
(AR 2 e B — 2 ) 2R R A AR R A 2 v
AN [0 2, 1120 B8 1 5 i — 25 A A 7

2 £ X #
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