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(TTIFERFAGHEZR ATHEADBARAE LS FHYAATEZER T, T K% 116081)

HWE @RAEWPIEGTY AL FEMA G| RFEEA LN EZREZ —, KB iEan
FEAAw EH HIKRE 26112 B 4k ( Staphylococcus aureus 26112, SA26112) % ¥ 2m feL 18] 6 W &
(polysaccharide intercellular adhesion, PIA) #5& & F=ft . 9F DNA ( extracellular DNA | eDNA ) B3 & 9
e R AT icaA An cidA AR R X W0 KT RS AR ET HE A WA R 6 Fr R 4
&ﬁﬂﬁom%irﬁw%ﬁwﬁsmmmi%mk% Yok, 47 A SA26112 & AK47 3
B Fe AR H R A 0. 04 mg/mL, 0.16 mg/mL % %% F= 256 wg/mL 2 & 7 2 £ 1k 4F A B, 3
FELF R R A A A M6 SA26112 01, M % —F A BN T R0 R B A AR A i
FHEBE 4B F AP SA26112 H 4k PIA 894 % . eDNA #9838 & icaA Fo cidA B #AasT R ik 5
2P 0.04 mg/mL F 2 EAEA SA26112 H 4k 24 h, 5 - BB 2a4a | eDNA #9832 Y 97% ,icaA
%aw%ﬂ%ﬁﬁﬁaﬁﬁ%ﬁ&@%%M%oLﬁ%%i%ﬁﬁ%%w%smmu%%i
WA 6 T R, , FAE R AU T 38 i K icad A= cidA 09 K B kA % 7w PIA 84 & A= eDNA
AR, R AT 2t & F & A A WA T R,
KER AP, 2FEHHRE,; HXF
FESES Q936

Inhibition of Staphylococcus aureus Biofilm by Baicalein

ZHANG Ming-Jia, XIE Ming-Jie "
(School of Life Sciences, Liaoning Normal University, Key Laboratory of Biotechnology and
Drug Discovery of Liaoning Province, Dalian 116081, Liaoning, China)

Abstract The formation of bacterial biofilm is one of the main causes of bacterial resistance and
persistent infection. This article aim to investigate the inhibitory effects and mechanisms of baicalein on
Staphylococcus aureus biofilm formation by detecting the effects of baicalein on the synthesis of
polysaccharide intercellular adhesion ( PIA), release of extracellular DNA (eDNA) and expression of
icaA and cidA genes in 26112 Staphylococcus aureus strains ( SA26112). The results showed that
baicalein could inhibit the formation of biofilm SA26112, and both the minimum inhibitory concentration
and minimum bactericidal concentration of SA26112 biofilm were 0. 04 mg/mL. The application of either
0. 16 mg/mL of baicalein or 256 pg/ml of ciprofloxacin could not destroy the SA26112 bacteria with
mature biofilm when they were used separately, but it was effective when they were used in combination.
Baicaleincan significantly inhibited PIA synthesis, eDNA release and the expression of icad and cidA of
SA26112 strain. After treating SA26112 strain with 0. 04 mg/mL of baicalein for 24 hours, the levels of
released eDNA and the relative expression of icaA and cidA were reduced by 97% , 62% and 41% ,

Wk H I : 2017-1227; &I H ) 2018-01-24; $:32 HIY): 2018-01-30

TP R E R NN ZRH) 35 H (No. 201710165000223 ) FIL 524 F AR # £ 41 H ( No. 201602462 ) ¥ Bl

“HHAMEE  Tel: 13478958825 ; E-mail: xmj1222@ sina. com

Received; December 27, 2017 ; Revised: January 24, 2018 ; Accepted: January 30, 2018

Supported by Liaoning Province College Students Innovation and Entrepreneurship Training Program ( No. 201710165000223 ) ; Natural Science
Foundation of Liaoning Province ( No. 201602462 )

* Corresponding author Tel; 13478958825 ; E-mail; xmjl1222@ sina. com



553

SRS B B AN 6 B (O A 4 PR B R W) BB I 335

respectively, when compared with control group. The above results show that baicalein can inhibit the

biofilm formation of SA26112 strain by reducing the expression of icaA and cidA genes thereby affecting

the PIA synthesis and the eDNA release.
Key words

20 AT P T 2454 ) R T 15 2 S T 19 7 R [
i, Hof 405 A Y8R ( bacterial biofilm , BF) AYTE
J IR S AN T 24 R0 5 | S Fp S P R g ) LR 2
— . PEARIE K 80% M 4H B T Bk Yl 505 1) & AE
K SRS W R T A WA OE AR B e Al
FI B4 06 ) AL SO R B 28 3 TP A R 45 A
FITBERYANAARIR 2 A MRl RS 0 3= B oL 4%
Mo &2 4 | 25 AT B Zb DNA ( extracellular DNA
eDNA ) ZEM0 0 o Z B 40 Mg A B M E
( polysaccharide intercellular adhesion , PIA ) 42 % 45 Bk
PRBLIEIE i b 1) B 22 (K- 7E BF JE B0 25 B A ER
BRI EEAEA, PIA Br= I Rk ] A9 A H
R RE I R KT B, oI UIE B MBI, PIA 1Y
A ica BT IO D eDNA 7ERT 4T 5K
WA Y BE G R vt R AR B
TEWRGIE AR 463 b B o B RS 22 e A T, 76 L
FRAE 1l b 0 A 5 AR A= e I S M VR . 4
TR0 A BE T R 2 eDNA BRI S L, oo,
cid B\ ¥ Z 5 R AR E W T B % DL
eDNA YR o R 40 B A B I L it 24 1 A
5 XHE LADICTE B | PR I RYR 7 b i) — X

T2 T ARz AR AR R D
ANy A T A PR T RE AL 22 S5 000 A, T8 PR
HRGIF e s T R A, W R B, —
S 2 (RIS ), NN TR BRI B R
FIEAN By 25 0T £E W) w68 1) T2 )l A I 35 1 410 o 4
FHY- 8 AR SCLIE Ge v 25 505 220 S 9 b kL, 3 it
A9 H X 4 98 €0 3 4 R TR A P B A 1) 32 B2 i o)
PIA 5 BUFT eDNA i 04532 ), R 431 HA 4]
S B 000 e R A AR W ISR LR PR AL TR, B e N
I R 2450 i T K 4 pHE BRI AR
1 #HE5FE=E
L1 ##

4 {0, 7 %5 BR T (SA26112 , SA1066 , SA1828 .
SA41573 SA3002 ,SA25923 ,SA1997 ) Hi K i Tl Hol»
B2 o A6 4 Bk 2 fE BT o B TR Pk 3R R A A KRR
( Staphylococcus epidermidis ATCC12228 ) W+ [ =
PR AR L B IR E 5% WA M LB WK

biofilm; Staphylococcus aureus; baicalein

(SR WP SANCIE ST S gou 7l T @A
E=98% ) , W4T R 2 B ke A= M RHE AT BR A & 5 36
WU R LA TAY TRA A A PCR Y
W ,DNA Marker DI2000 &5 T K& 29 A A,
IECCL31R Multispeed 7 # W ¥ ¥ & .0 HLIA T
Thermo %% 7] ; TC512 A PCR X F 3% [§ TECHNE
N Al 9L BF E | PCR Y StratageneMx3005P A
TaKaRaTP800
1.2 NIRTFRELWINERBLEFEE LK
X E R AR RO T R

DI SR 21 S 0 S 56 K A8 A Aok 0 91 e e R o
O3RN TR LTS | 37°C 555 24 h J5 gL
R SR TR R DL R E M RETE L
Bl AY BRI PR TR R (B 2T 6 1 S R BB TR i A
MBAR . 45k mar i ™ O B 3R & B0l
MR R RR BRI & 5% WM LB R R 77 3t
R B (10°CFU/mL) , L 200 wL finA %] 96 fLAR T,
37°C 5% 24 h, TEFHRX 595 nm T2 B A A RO
8. P LI5ER 22, FH PBS WU, I A s [ 2 15
min JEBREFEE, TRILTFIA 2% 45k, o0
8 min J5 /K ¥k, FEHH 2 m5: TR (AR =80:20) &
TR, TEFRYL 570 nm R IE EAARROEE, L
Staphylococcus epidermidis ATCC12228 Ay BF P4 X A& |
DIAS IRV ) B 5 3 R 28 O IR SRR dE AT 3 1K,

PR T MR TE BUAE W B B R T R I < A/ Ases <
ODC, A= 1 w0 JB5E 93 P TR Bk, H “-” R ODC <
A/ Ases < 20DC, RTE LA W 1 B 5 55 1 T e,
“ 4 7FIR; 20DC < Agy/Ays < 40DC, WG KA
PUREBGRATTEE, 1 + + 73R8 5 A550/Ases >40DC,
I A W B R R AR, FH + + + 7 R IR;0DC =
FAPEXTIRZH Ag,, + 3SD(SD NAnfifi 2 ) ;A5 =570
nm FIFRAT A {H - 25 X IR A ;A5 =595 nm
IR A A - 25 ARG A
1.3 SA26112 AW# R K BN E

B200 pL 55 5% 2 X HOH A SA26112 1R &)
(10°CFU/mL) %] 96 fLARH, /58555 1.2 .3 .4,
56 M7 d,F7%E i, PBS ¥ 3 Wk, HEERHE 15
min, FEFLANA 2% 45 Fh 5 44 €5 8 min, 7Kk 96 LR
FIWKTCA,, FFFLINA 200 WL ZF5: R (AR =
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80:20) B IF WA, TEEHRX 570 nm N IMGIE , &
HIE 3 ANEAL BULFHME,
1.4 FEZEHIR SA26112 # MIC 1 MBC HIilE

T 96 LA H, 43 B A 100 L (10°CFU/mlL)
B3R X E B SA26112 B R, F43 3 m A 100
pL B A il H 20 B 43 514 0..005 0. 01,0. 02,
0.04 1 0.08 mg/mL, LLAS 25 2 Sy 25 15 % B
37°CHEFE 24 h, BALAHIINA 20 pL 0. 2% A =K
FEPURME(TTC) RS2 hEEEEFE 4 h, DAL Aid i
1y FH I 7 A 18 B P A B A Ay S (VR A BT ¥k B (MIIC)
SRIG , WAL IR 10 pl BRI AT LB A
ReFe s (8 5% Wi%50E) ,37°C 135 24 h, LR
KA AR A B 5 3R R FE SA26112 1Y fe il A
PWRIE (MBC) . B4 e 3 AR AL, BOLF(E
1.5 EZZS5HADEBAX SA26112 B FEY
FEHD 1 4E A B 46 i

PEREFE 3 d MR IR PBS TR , 7R 5
FLH[R] I A S i ) B RN VD B H v
FIAHSE S 14 0.,0. 02 .0. 04.0. 08 .0. 12 F10. 24
mg/mL, R TP B AU BE 53518 0,16 .32 .64 128
1256 pg/mL, 37°CH#HEHFE 24 h, ] TTC A4
BRI N VD B B S5 X i s A 4k I %) 18 3R
1EH .
1.6 FEEHEXT SA26112 AR L 54 B E FH Mt =
(PIA) /ERBI S #7

B2 mL 5535 BN EOM A SA26112 B & (107
CFU/mL) ITAF] 6 fLAR T, FIIA —E A R
i HL e B 4392 0.0, 005 ,0. 01.,0. 02 1 0. 04 mg/
mlL,37°C § B 1 5% 24 b, 43 45 09 5 40 A L i R
FIUH EDTA #5710 A 40 9% RS 1A BV, R )5 4% B Dot-
Blot 7543 AR A i & PIA >0
1.7 FEHZZE3 SA26112 5 DNA (eDNA ) i E
KI5 #r

B2 mL 5555 BN EON Y SA26112 B & (107
CFU/mL) InAB] 6 fLAR T, FIIA —E mA AR
fifi HZ R 3 43 531 24 0,0, 005 0. 01,0. 02 ,0. 04 mg/
mL,37°CH#E 1595 24 h, 4% Christensen %51 J5 2
B eDNA, FH 43 6 6 BE 3T KL eDNA 9 4k &, eDNA
FIRIK T eDNApg/Ass Forn, LIH R 3 IR,
1.8 BEEEXT SA26112 icaA 1 cidA EERIXE
KI5 H

B YR Oligo 6.0 1 Primers 5. 0 415115
AW B A DC I A icad 1 cidA ) 1R IS
Y (Tablel ) , 355 W5 88 ¢ F Pk R PCR 3738 724

P RE % X BOU A SA26112 12 51 8 5 K Y &0k
FE43 924 0.,0. 005 .0. 01 0. 02 1 0. 04 mg/mL )35
FeHE 37°CHi 5% 24 h, BUA B 6 mL, R H] Trizol
TEPEHUE RNA 2 55 R TP 5 U 5 i cDNA,
SR )5 SYBR Premix ExTaqTM YuRLH Thermal Cycler
Dice Real Time System YA #EAT Y Pl o16S
rRNA NS HEN . FFREEH, 0 H RT-PCR Y
3 i LR Rl A il 22, T T 5 dcad F cidA AR R
SLy 18

Table 1 PCR primers

Primer  Sequence(5'— 3") Product/bp
icaA-F  GAAACATTGGGAGGTCTT 468
icaA-R  GGTATTCCCTCTGTCTGG

cidA-F  GATTTTTCATCTTCCCTTAGCCG

cidA-R GCGTCTACACCTTTACGATGTTTAT 300

1.9 SHitEHE

K SPSS 17.0 K Curve Expertl. 3 Giiti it
13030, N BRI B R O 22 70, 2R R o
K, LA P<0.05 H2ZEREAGIEE L,

2 &R

2.1 HHAEBRE B IR H U E

N T AAFIE A BE T 45 it 1) S 6 T e, o B
PR B RR HEAT T PR R E B R, 4
(Fig. 1) B, Bl 7 b W O AR A, A 5
PR REIE LR 8 D65 9 1 B v, 3R W mTE il
B

Fig.1 The ability biofilm formation of S. aureus

The expermental bacteria group ( SA1066, SA1828,
SA41573, SA3002, SA25923, SA26112, SA1997 ) and
negative control group ( ATCC12228) were inoculated on the
congo red plate, respectively and cultured in 37°C for 24
hours. The blackness and smooth surface of bacterial colonies
indicated the formation of BF, whereas the whiteness or
redness showed failure of BF formation. (1) ATCC12228,
(2)SA1066, (3)SA1828, (4)SA41573, (5)SA3002, (6)
SA25923, (7)SA26112, (8)SA1997

Sh SRk R A5 AL (Table 2) o, 7R RETE W9
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R 5 BRE R A3 PR IR B 55 Y TR PR, 2

PRENIE BB I A B bk . HLvh, SA26112 T Bk

T 0 B BE 758 T SA25923 , #E7% SA26112 FH Bk
A VE R e e A S B T AR

Table 2 Biofilm formation with semi-quantitative adherence assay

Test strains SA26112 SA25923 SA1997 SA41573 SA1828
Asy/Asgo 1.94 1.33 1.5 0.85 0.78
Biofilm formation ability + + + + + + +

«

2.2 SA26112 £ EHIF K

T OWLEE SA26112 T B AE W wk B 19 T B
T, 38 3 0 ORI TN 4 O 55 e vk AT T
E, LW R B R, Y FEE K1 4,
SA26112 BEHRA DB BEAAAE RIUR W45 M s Je (1
() 1 €825 Bt BRI R TR 1 26 ) e S 1 DX, 406 B Lt sp
A Wy T A5 AR B A 5 B9 3 d I, SA26112
PRRR A 0 e J5E 0T e & 55 3 S e ) 150 B L B A
Yol N6 00 45 K 350l BUB (Fig. 2) o H Y 35 R I ]
iK% 3 d J5,SA26112 TFRAE Y8 B P A0 T 1 S AR
fH 22 (Fig. 3) , $2&78 SA26112 HHEIER FR 24 3 d
f BRIV AT T o8 B A A

1d

Fig. 2 The images of biofilm formation SA26112 under
microscopy The slide was placed in the petri dish and 20
mL 10° CFU/mL bacterial suspension was added. The sample
was cultured for 1to 3 days. Slides were stained with crystal

violet and observed under an optical microscopy

+ 7 indicates the formation of weaker BF strains; “ + +” indicates the formation of stronger BF strains

* %k kk kK *% sk

t/d

Fig.3 The measurement of SA26112 biofilm formation
with semi-quantitative adherence assay The SA26112
suspension on logarithmic phase (10°CFU/mL) was cultured
in 96-well plates for indicated times and 2% crystal violet was
added to stain each sample. Suspended bacteria by Ethanol-
propanol mixture ( ratio of 80:20) after rinsing and the
absorption values of each sample was recorded at 570 nm using
microplate reader. Each sample was set for triplicate and
average was obtained. Values are presented mean + SD of
three independent experiments. * P < 0.05 and™ P < 0.01,
each group compared with the group of 1 day

2.3 EZZEWHFNRIE SA26112 9 MIC 1 MBC
SRR 2N SA26112 BRI R AEH, R
JH TTC AT E . 4558 (Table 3) IR, B4 2 A1)
A% SA26112 [ MIC i1 MBC ¥4 0. 04 mg/mL, 4%
INEASEAREIN ] SA26112 TEAR A P9 IR AT Y

Table 3 The result of MIC and MBC of baicalein against SA26112

Baicalein ( mg/mlL) Control 0. 005 0. 01 0.02 0.04 0. 08

MIC + + + + - -

MBC + + + + - -
“ +7 for bacteria growth; “ - for aseptic growth

2.4 EEZ5RRDEBKART SA26112 B E
Y48 R 7R B 4

AR B R R LA O B P 0 R ) B R A
FA ARSI, R TTC BE TR, 45 5 (Table
4) B8, % 0. 16 mg/mL 8% F Ml 256 pg/mL K
o U VEF SA26112 I, ¥R BE A B0 H s 9
B PN ) 40 B, (8 R a0 S R AR E
0.04 mg/mL, RNV E AR EE R 64 weg/mL B B AT
SERATERE LN AL TE B2/ 185 3 e E ) i R

TS 2548 (TP U0 B 12 425 B Bl IS N R R 3 H R T
YEM .
2.5 EEZIHI SA26112 ZHEMAREFMHENAR
BET PIA 7 4H 0 B T A0 BRI SR 4L B B
FEEZEMMERN, WE T 85 R X SA26112 PIA & A
I, 452 (Fig. 4) s, FEE B4 R 11
K, A= P S PN A0 R RN 5 A R S A PIA T RE 2
/D R B A AR IS A P SA26112 TR BE PIA
()G R ) A= W AR R TR i
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Table 4 Baicaleinin association with ciprofloxacin against SA26112 mature biofilm

Ciprofloxacin ( pg/mL) 0
Baicalein( mg/mL)

16

32

0

0.02
0. 04
0. 08
0.16

+ o+ o+ o+ o+

+ o+ o+ o+

¢

* +7 for bacteria growth; “ —” for aseptic growth

Baicalein(mg/mL) Control  0.005  0.010 0.020  0.040

Biofilm bacteria . . . ‘ 6
Free bacteria . &

Fig.4 The inhibition of baicalein on SA26112 PIA
synthesis To determine the influence of baicalein
on SA26112 PIA synthesis, SA26112 (10" CFU/mL)
was cultured in different concentrations of baicalein (0,
0.005,0.01,0.03,0. 04 mg/mL) in 37°C for 24 hours.
supernatant and  biofilm
(dissolved by EDTA) was acquired and the amount of
PIA was determined by Dot-Blot method

Free bacterial suspension

2.6 R EBEINE SA26112 eDNA KI5 ihE

5T eDNA TEBE IS 1900 4R 266 B B B AL 0T 7E 2
Fr 5 e R I () &5 b b 4 B A
I 5 B XS N SA26112 eDNA BRjilci (05 m . 45
H(Fig.5) o~ , B 84 2 W 3, SA26112
FIPRFEIL eDNA A2 Wi /b, H 0. 04 mg/mL 1Y
WA K AEH SA26112 B 1K 24 h, 5 X R 414t
eDNA (BRI 97% (P <0.01) , $ERBAE R
BT SA26112 TR #k eDNA 43 I i, 5 M H
=Y B
2.7 EEZH SA26112 icaA 1 cidA EF I+
WRIEE

T PIA B9A B eDNA BRI 352 icaA
cidA BT B IR HE , B IR SA26112 kT2
FEAE icaA Nl cidA &, 312K F RT-PCR ¥ 00 2 25 5
FXF SA26112icaA Fil cidA FEHFERRAIRZI , Al
4550 (Fig. 6) o, FERUR B AR A7 7E S5 1 R 1A
Kol icaA F cidA FEH

RT-PCR %5 1 7R, #& & £ v I % P& K

SA26112 HRH Y icad FI cidA WUFAIXT ik, H
H1, 0. 04 mg/mL MYEERAEH] SA26112 TH{AK 24 h,
X RAAAR L , icad FT cidA BOFEK 43 5100 62%
F41% (P <0.01) (Fig. 7) , #2784 3 A i

eDNA(ug/mL 4)
—_— = NN W W B
S G S &GS

* 3%
* 3%k
k%
- * %k

0.005 0.010 0.020 0.040
¢ (baicalein) / mg-mL"!

S LK O W

|

Fig. 5 The levels of released eDNA after application of
different concentration of baicalein of SA26112 To
determine the influence of baicalein on SA26112 eDNA
release. SA26112 (10" CFU/mL) was cultured in different
concentration baicalein (0, 0.005, 0.01, 0.03, 0.04 mg/
mL) in 37°C for 24 hours. The eDNA was extrocted and the
concentration was determined by Christensen’ s method. The
eDNA expression level was represented by content of eDNA
(mg/Ass ). Values are presented as mean + SD of three

independent experiments. ** P < 0. 01 as compared with the
group of 0 mg/mL baicalein

cidA

bp icaA M bp

2000

1 000
750

468 200

300 250

100

Fig.6 Detection of icaA and cidA genes Oligo 6.0

and Primers 5 softwares were used to design the upstream and
downstream primers of icad and cidA. The PCR products were

detected by agarose gel electrophoresis

1K icaA F cidA F R AR XT3 35 5 R ] SA26112
PR BE R AR B

3 i

P T A W I 14 2 R o8 M5 1A 11 240 sk e
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5 3 3
12 ¢
10 ocidA
g micaA
208} i *x *
2
%0.6 | * 3k
Zoal it ok
£0.
202t
o L . . . .
Control 0.005 0.010 0.020 0.040
c(baicalein) / mg-mL-!
Fig. 7  Effects of baicalein on icaA and cidA of

SA26112 strain
baicalein on the expression levels of SA26112 icaA and
SA26112 was cultured in different
concentrations of baicalein solution (0, 0.005, 0.01,
0.02, 0.04 mg/mL) in 37°C for 24 hours. Total RNA

was extracted in suspension by Trizol method and ¢cDNA

To determine the influence of

cidA  genes,

was acquired by reverse transcription. The 16s rRNA
was used as a reference gene in RT-PCR amplification
and the icaA and cidA genes expression level were
determined. Values are presented as mean =+ SD of
three independent experiments. ™ P <0. 01 as compared

with the control

PR S8 22 e i Bk FT T 25 90 1) 4% D A T 3 T
SEECIE Y BORRFSL PR R () R 2R TR AR TS R
A1) SR DR IS P 245 0 2 igp R 2 T TS 24 R T I PR
18 PRI AT RGR AR L ST RS A T i mT i 4
B PR R A 25 ) RO SR BT RE ) B B o, B0 H i
TG R EA R P W] AN JE 0SB0 T, % 24 £
AL G YA SA26112 A= )9l 5 A T8 1t S AR
BUEI BRI — 2 RS B SCRSE R S, AR
o, AR R BA 22 0 25 R T A2 3 [ Ak
RO H H BTG T A 2R R M 2 TR A )
JEIE B VE FHAILR i Bk = RGEIAESE . AR
w NI A HZSIEYT Staphylococcus aureus A Wk e
5 i R G 42 A BB AR HE . AP SRR,
PR ZO0E SA26112 A2 M9l I A4 B R B AT 05 Y 41
MR, BEA R AR N0 B S AR ] SA26112 I,
PP REAR S H A Vi A T, (H 2 5
FHE D] 28 50 AR A B 4 s . 58 H B Al g
WA RN TR S50 BUE IR N BB A F)
B A i A R AR
PRI L 7+ 03 52 %, A0 4 5 5 L B BT L 2R
B EAFIRERL S BB, Hoh PIA fEREBIE B Y
BB FIRAE BT BOR ¥R T AR, SR 4R R W AR
SEPER FEALRUR S . A AR R, SR
AT AR SA26112 Bk icaA BYSRIK SR
PIA &L, X5 CHRIER PIA A MY ica #RH\

TR VA, R BELURT 41 B 110 Fr) 286 BFF RN 3R 8 208 1 i K A
YIRS SR 5T

eDNA 29 55 11 32 22 B 4, & 76 AR W Y %
U A S 20 B 5 2 A R A EAE B A T, SRR
A= W RRTE B B B IR, A 2 RRR S A B B A
gty R AR EEAMERT ) AR R ER,
e 2 0] 58 1o PRI SA26112 H kT cidA BLPH 1 3
KL M AE YRR . X5 O HRIE R cid 4
PFBeS 5N A BRI T W DL i SR A
PIp s Rs e TR A SR — 8 P

S TR W T I R o
26112 A= 1 1 B5E A T2 B, A FH AL ) 2 8 5 e AR
icaA Fl cidA FEH B3R5, BHIBT PIA 196 A eDNA
AIBETIOR 2 Wi SA26112 AE MBI B A, B 5 &
5835 8 i ] b 7 AR icad B cidA FERBYF IR | ik
AFRFRAWIZE . MO, I8 B2t Z R0 il
ZHLP LRl JE P 1 B | 56 3 5 A0 R K
(LA A LA T Tk — 2P AT
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