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[# ZE)EHB .U REEERE (Streptococcus pneumoniae ,S.pn) JEF Z2 4 (capsular polysaccharide , CPS)X%f C57BL/6 /)N i &
FRELR RIS A SR Ve . 773k o Sl R IR B 00 )7 sUHIEE TIGR4Acps TRk , SR GBS il 3 R 5w/
H[ TIGR4 F1 TIGR4Acps T CSTBL/6 /1N B WU H - s | Yo HE 21 2R FHAH [ 125 422 o 5 1A BTG 1 9 182 8 2% PV (phosphate
buffered saline, PBS), MEL/INRARIEN, 233 FIEGLE 1.3.5 d fl& ALY, HE Je @i gt B4l 85405 S R P i
7254k, RIS AR o B VRV (middle ear lavage fluids, MELF) , #51l MELF H 4l sk REAMIBECEMAEH 758, &3
IR EE T TIGR4Acps ikk. 5 TIGR4 41AH L, TIGR4Acps 41/INER A FE b Bz (B 005 B 25 | ks 40 B S 4R Uk /0 (565 1 R P=
0.004; 5% 3 X P=0.000; % 5 KAF P=0.000) , MELF H4Hia A F TNF-a A1 [L-6 /K F-HAL (5 1 KA P=0.076 ,P=0.000; % 3 K
il P=0.002,P=0.003; % 5 KA P=0.000,P=0.000) , {HZH & BRE (5 1 KA 1=2.659,P=0.029; % 3 KA ¢=3.717,P=0.006)
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Streptococcus pneumoniae capsular polysaccharide aggravate inflammation

and tissue injury in acute otitis media of C57BL/6 mice
Xiang Yun ,Zhou Aie ,Wang Wei,Wang Lei,Huang Yifei,
Jin Chunfang ,Wang Zimeng,Yin Yibing,He Yujuan
(Key Laboratory of Diagnostic Medicine Founded by Ministry of Education,
College of Laboratory Medicine ,Chongqing Medical University)
[ Abstract JObjective . To study the effects of Streptococcus pneumoniae (S.pn) capsular polysaccharide (CPS) on acute otitis media of
C57BL/6 mice. Methods : TIGR4Acps strain was built by homologous replacement construction. Wild TIGR4(5 pl/ear) or TIGR4Acps
was respectively inoculated into bilateral ear cavity by puncturing the tympanic membrane;an equal amount of sterile phosphate
buffered saline (PBS) was injected into the control group. The status of mice was detected every day;inflammation of middle ear ep—
ithelia that deal with wild TIGR4 or TIGR4Acps was observed through HE staining on 1,3,5 d after inoculation. The role of CPS in cell
recruitment and bacterial clearance was observed by cell counts and clonal formation unit counts,and the inflammatory cytokines in
the middle ear lavage fluid(MELF) were measured to compare the level of inflammation. Results : TIGR4Acps mutant strain was con—
structed successfully. Compared with those of TIGR4 group, mice inoculated with TIGR4Acps showed lighter damage of middle ear
epithelial, lower level of TNF-a and IL-6 in MELF(1 d.P=0.076,P=0.000;3 d.P=0.002,P=0.003;5 d.P=0.000,P=0.000),fewer
recruited neutrophils (1 d;P=0.004;3 d:P=0.000;5 d:P=
0.000) ,and faster bacterial clearance (1 d:t=2.659,P=0.029;
3 d:1=3.717,P=0.006). Conclusion In the mice model of S.pn
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induced acute otitis media, CPS exacerbates inflammation and

tissue injury,and delays clearance of bacteria.
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fili REEBREA (Streptococcus pneumoniae ,S.pn) &
S DORAF PR 58 | TR ILRE i 5 28 A 2t v B
R H IR R Y, JERE Z B (capsular polysac—
charide, CPS)EN S.pn Fe B 1IN =2 —2 7E
91 FIfit v B rp sl A7 , 7R 40 B ZH BT e A AR TE
2 [T B R I P e J T YA H A IR,

A H AR L e W B R 2 —
S.pn HURGE R E IR 27%~52%19, Hi&  —H LIk, %
BT/ B HE A ARG S (R, S.pn B0H HE A2 19
PEHLHRI A5, 24, 5T Spn CPS BIBFSE
FHEE) T 5 IS SRR rh | 7E b H 58 o
g VR HTE N Ah i JC 43 . Shainheit 55 7WHIF5E &
B, S.pn 1) CPS TEA [ 4 g 1l AL, 23 PRI A 3%
B e A 1 B A A7 R T S AN [ () 3R 7KF
AR [A] R i A5 A8 h O AL P REAS ]
U, 7ERIIFEE T CSTBLYG6 /N B B 4% sl i A Al
BIRTHE N, PE—2EFT CPS 78 At h B v A i
GIN RT3 s VAT 3

TGS CPS 7 S.pn PR H-R & Jwd b iy
YRR, ASIF 9% R FH 25 D ) 5 o 40 B R s D iy g 1
TIGR4Acps K, il LA AT eps SRFEBATEEL
C57BL/6 /Nl i B4 B SAE N S, R 1
& S.pn PP R At b 94

I RREE

L1 %53

flE B BRI S R A SPF 2% CSTBL/6 /N (FH EE ER I
BERE B3Rl ) MR- 6~8 RIS (AT 5 16~18 g,
SH ARSI AR ETP A, /INBENL T TIGR4
21 TIGR4Acps ZHFN PBS XF B2, B4 40 H | 5056 i h 4
(O B IEZN =R o Ri Y v gl 208y s MERTE DL L=V U
1.2 W

TIGR4 R6 ¥4Il T3 [ 4 A5 R5 h.0 (NCTC)
D39Acps KA ZEHIIHE, TIGR4Acps PRIk FH A 2 i 2 ] 52
FLAH A,
1.3 =&KX A

DNA $2HGE ) £ (Tiangen 2 7)), B BN H £5 (Invit—
rogen /A F) ), BHAE L IL-F-H (B IR PESE 22 R ), ~F & UG 77
e C+Y (BB He bRl BBl ) , FC i Western blot JUr 75 ik
A TAMA BRATD) St S.pn SERR—T (FFL ILTE
WFFERT)  HRP ARiC I SE PR —H (P2 80, AR R -7
TGO (B 2590 A BRA ), HATEA 2 6(interleukin
6,1L—6) Flh e PRAE I T o (tumor necrosis factor—o, TNF—at)

ELISA #ilE57] £5 (35 Bio-Rad A7) ) o A4 GenBank H1&
SEM NC_008533.1(313231..323668) , Bl &% ¢ps2A-2H J H:
NIRRT S 1) PL P2, DU R GUMERE R et 1 |
NS )2 BEOSCERUHRE 1Y 91 A A AR A B
GRS F IR 1,

x1 EESIMFT

Tab.1 Primer sequence of gene

Slzm 51T
P1 5’ = GTCAAATAAGCGTCTGGATTATTAG -3’
P2 5’ —~ATATTAATATTTTTCTCTGTTTGAT -3’
tet Fii#:5" ~CCGGGCCCAAAATTTGTTTGAT -3°

Fif#:5° -TCCCAAAGTTGATCCCTTAACGA -3’

1.4 TIGR4Acps B4 w9 My i B KT
141 TIGR4Acps SRIATE A S HRSCHRIM 207 1k | DIAC
W AT AR 1 D39Aeps (LAPUIRZE P TEILIA ter [F] IR R
£ eps2A—2H) BHT , L P1 P2 514 PCR 4" B4 5 ter JLH 1)
H i B IR Iz 7 B, 1 F5eAk 1 h A T A
TAEARA R, H-80 CHAFH TIGRS FFE 200 pl s
FT CTM 5537210 ml C+Y H15% 1 mmol/L [¥) CaCl, F1 2 g/L.
PR AR L8 AR 1 (BSA) T, 4 41 B 3K ) — 3 %2 (Asso =
0.08~0.10) 5}, I AJESZ SR (competence—stimulating pep—
tide,CSP),37 CIFHE 10 min, LAY ter FEEMY H R B IR
A7, UK FJiCE 30 min, 37 “CHFEFE 100 min, SRJG 41T & DU E
(2.5 mg/L) Wy MR, 37 CHEF 1537 24~48 h, BRBUMLEAR
L HIEEAL T TR, TS TR E (2.5 mg/L) (0 C+Y 53R i
VL ORAEIT BT DNA , Sl FA TR PCR %576 - 433 LA TIGR4 |
TIGR4Acps HYHEH 21 DNA FBHR , H tet 1438 ter BN
(1 400 bp); 4 PL P2 ¥4 H (L (2 438 bp)
1.4.2  Western blot 1] CPS YK EKFE K HEE Agg
9 0.4~0.5 1) R6  TIGR4 TIGR4Acps A 30 ml BS.LMEH
SUTIG , P2 8%SDS-PAGE 7325 | 5E% 28 B84l — 9L 205 i
b, T 5%F) BSA 37 CEFH] 2 hy et S.pn CPS —Fi(1:2 000
TS, 4 CHFE 17K ;0.05%TBST BEIE 4 ¥k, B UK 15 min; 7
HRPFRICHIEH A 3T (1:5 000 F B8 ) P, 37 CIEL h;0.05%
TBST PEME 4 Y%, 45 ¥X 15 min; Enlight TM Western 455 &
i) S Ak R U
143 BMHBEWESIESEN 1% R6. TIGR4 TIGR4Acps
BERE, 23 MR T RR4E FL P-4, 37 °C, 5%CO, 746 85
F% 12 h, 21,4 °C,9 000 g B0 10 min, 3¢ L3, Z 18 A
1.3 ml 4% 8% % [ W, 2% 5 R R R R S L v O ilE A T35
SIS,
1.5 Spn 28t &k &

TIGR4 Fl TIGR4Acps Zr RN TFRHE LLIE I~ F-47, 37 °C,
5%CO, {E L35 FE 16~18 h, PRIGE it B V5 I BT (colony
forming unit, CFU) # 7 F C+Y B33 5 H A W E



BERERKZEZR 2015 £5 40 B 9 8 ( Journal of Chongqing Medical University 2015.Vol.40 No.9 )

— 1177 —

0.6~0.8 B, 42 1, FH JG 1 i iR 45 2% #h X (phosphate buffered
saline, PBS) 1 Agymn 2 0.5, PBS VLR 2 ¥, PBS H&, il 2 x
108 CFU/ ml HYAN A 20 5%

1.6 @A %

C57BL/6 /NG B TEST 1.5% 0% B 1 24 BRI | T
PSSP, T 75% £ BRI 75 40 - 18 K 5B J L St
FEET I B 2%108 CFU/ml TIGR4 5, TIGR4Acps T £ 5 ul
(LI E AN 10° CFU) , 20k B 28 JlHE D A AR B 6 B2 R AR
[R5 I A SO PBS, AR RAR /MU T e 2 i A5 26
7 RSN R A RSO
1.7 BAM-AFL(HE) £ &

FHEAMT 1,3.5 KA S BEALICE 3 2 C57BL/
6 /NER AT O IEIRLI, BRI T, 4% 223 F I 4 “CUKAE N
[E5E 24 h,10% £ —H& VU 2R (EDTA ) ¥ i I 45 550 #fk
(1R, ZR KRS, AR KA E S F (R
FE5 wm), B HE et Sags N WA h B A6 A K AR
AR L
1.8 P F i % & (middle ear lavage fluids, MELF) m it &%
Hit#

WAEIE 1,35 KA A AL REALI 5 H/NR, TCR 4%
PO RERUM, TR PBS Yk h BRI MELF, 25 50 pl/
H, WS wi/ H/NE MELF FHFAIETHEL, 2P RS, T5F
E HE I AR AR, 37 °C,5%CO0, 55354 7%, 4 -F4k 40
HH 7 MELF 350 g 850 5 min, 08 FI5T-80 CIRAF, 1%
BSA-PBS ¥ BN, I A LTI SR K AL EE 10 min
Jii , 1%BSA-PBS PEFI X, 1%BSA-PBS 100 wl/ 2/ il 240
JL, B 10wl AT A S Eoh se b RO A A
1.9 B -FmE

MELF £ 350 g 0> 5 min, T8 Ei7, -80 CIATE& I,
P R A 5B E 40 MELF A 11L-6 \ TNF-o 7K,
1.10 %itapas

K SPSS 19.0 FAFATHEH A B, -5 R LA
I8+ ArvEE (x £ ) FR, WL I B00] H AR ik 7 AR AR
¢ K5, 3 A IR) AR S R 2 O 224 W, JL VI LR
LSD— 5, Ka/KifE a=0.05,

2.1 TIGR4Acps BTG TR M RS

PIAS 5 H B AE B D39Acps 19 DNA AR, 514 PL,
P2 P35 ter FEPI H 09 R B, B iz A B, 2 [m) 6 2 20
J& , 7 tet TR BB R BT TIGR4 BFE RS 4 1Y
cps R IR E AR eps BREARIRE, PCR 2 5E B
BB SR H] PLP2 P38 BRBE Gk, 7T LY 2 438 bp W H W
B R tet 14 BEBRFA TR RE , 7T LZY 1 400 bp (1 tet FEF
J B, T S A iR AR TG R B (& 1A) o TR Il b Tk

B B B P AR iz i BT IR (51 ) . Western
blot K TIGR4 £ TIGR4Acps 1) CPS K-, L CIENE R6 I
T S.pn AR | R TIGR4Acps BIE T ) CPS ¢ TIGR4
W1/ (B 1B) 3700 AL UL 58 7 A TR R S T A SE R
AR, S Y A T AR, R T ) ) S A R T
L JEL R S AR TC IR RO Tk (I 1), LRSS SRR W Ty
&7 TIGR4Acps BIBATE o PRGNS0 AGIN Y A TA R0 cps B b T
AR ARG, 45 R BoR A K i AR — B (),
INAEE cps BRBATRFEAEZ W TIGR4 A K,

A. PCR %€ TIGR4 A cps BRI K ; M. Marker; 1. TIGR4 A cps 473
H ) Fr B 2. TIGRAWT 473 tet J7BL;3. TIGR4 Acps 473 tet Jr B
B. Western blot £l CPS f3Ri57K -5 1. R6;2. TIGR4;3. TIGR4 A cps ;
C. BV A M A TR IIE A 227284k (120 000 x )
1 TIGR4 A cps BRFEEHREE
Fig.1 Analysis of Streptococcus pneumoniae TIGR4 A cps

2.2 TIGR4 #= TIGR4Acps ¥ F % 49~ SR F ik

PRI AR N 2 16 2 B, S.pn SEFNE S8 1 KM A
¥ TR, 5 2 KRESF 4 K TIGR4 41 L TIGR4Acps 414
JE R RRARIR R TR, I AERE S B | 5 3 AT N R AR, 25
5 RAFte AR Tt I SR G2 i, AN B (]S A 7R BT 7K 7
H 225 (F=40.204, P=0.000) , A [7] &b P PR 28 X6 A 5 132 7K -5
WilAT 25 5 (F=3.629 , P=0.040) , N [7] 5 &b FRAEAEZE HAE R (F=
6.245,P=0.000) , 7E WAL HIGRE T, S.pn ACBRLL P R R
FEEIRT PBS IR
23 TIGR4 #= TIGR4Acps P B % 64 v 20 R 445 rbdx

X EALY AT HE Yeth G50 3 fiis , e
TR, PBS 4N BT 1 R R, 5 3 KD
TR 55 5 REARE IEH ;1 TIGR4 411 TIGR4Acps
ZHHE R ARG G PBS ZH/NEU™E . TIGR4 4171 TIGR4
Acps 55 1 K 1R FhIEI A s R | 1 f ANt RS 25, (5
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%2 /INB#EEF PBS,TIGR4 = TIGR4A cps FRB W ER (x +5,9,n=10)
Tab.2 Changes in weight of mice inoculated with PBS, TIGR4 or TIGR4 A cps( x +s,9,n=10)
il EAIPN 1R 2R B3R B4R ERPN EAPN ENDN
PBSZ 16.72+0.98 16.19+0.99 16.64 +0.74 16.56 £ 0.39 16.71 £ 0.62 16.93 + 0.68 17.25 £ 0.64 17.40 £ 0.43
TIGR44 17.01 £1.03 1496 +1.02 14.40 £ 1.60 14.79 + 1.88 14.76 £ 1.68 15.77 £ 1.55 16.01 £ 1.35 1597 +£1.25
TIGR4Acps 41 17.06 +1.39  15.33 £ 1.05 1534 +£1.23 1592 + 1.48 1595+ 1.49 16.65 £ 1.30 16.60 + 1.35 16.73 £ 1.34
F i, Pugin 40.204 0.000
F i, P o 3.629 0.040
Fon P o 6.245 0.000

TIGR4 4HY b S ZERRAES TIGR4Acps ZHIGIEN L | BEIE T S8 4E
AN SEEE A i) 22 FBE 4, o SR B Y, 2R B CPsin
BT HHALHM,

#* 3 /NREES S.pn 5 MELF HE) CFU(x £5)
Tab.3 CFU of MELF from Mice inoculated with S.pn(x s )

ol BIEC(n) RPN RPN
20 - TIGR44H 5 1200.00 £ 564.98  484.00 +258.22
-o-PBS
-&-TIGR4 TIGR4 A cps 5 360.00 £424.03  48.00 = 46.04
C] 187 == TIGR4Acps ¢ 2.659 3.717
g} 164 P 0.029 0.006
Z q4d 2.5 TIGR4 #= TIGR4Acps F H X 9 ¥ J& fm o 35 45 o4
/NEAEFD PBS \ TIGR4 . TIGR4Acps 545 1.3 .5 K414
12 T L] T T L) Ll T T — > — Y
0 1 2 3 4 5 6 7 VIR AT HE Yeta Al 4 7, PBS 20 A B 3 ks 41 g
RE() M SEAE A /b TIGR4 2 S 45 (0 RAE AN M B i A i 2 T
2 /MR PBS,TIGR4 S TIGR4 A cps REREZHER TIGR4Acps 41, [FIN, % MELF 0I5, Q14 4 45 5
(s=10) WV T SR M B RN S 55 3 KA | TIGR4 41554

Fig.2 Changes in weight of mice inoculated with PBS, TIGR4 or
TIGR4 Acps(n=10)

TIGR4Acps

3 HEALAYIR HE #(400x% )
Fig.3 HE staining of sections of middle ear tissue ( 400 x )

2.4 TIGR4 #= TIGR4Acps B % 64 #m 1 7 e o g

X} MELF $EA 74N &l 1148 CFU, PBS 41/ BRAEFE A
R ) A B A0 B, SR A 25 SRk 3 TR, TIGR4 5
TIGR4Acps ¥ TR G55 5 K58 0 bk, H7E2E 1 KA
553 K, TIGR4 20 (Y 40 1 2802 1 0 5 F TIGR4Acps 4, £ W
TIGR4Acps 5,15 75 75 B

) SR AN T 5 T TIGR4Acps 41, i sCMIA S 23
Bt 5 5 R>05% JERE AN o PP RN (PTG )

E BN

R Piaan N o gizjé/

SRY
1 @AM L)
o W= R rQe /

e G

TIGR4
—

TIGR4Acps
4

4 HEERREMMRSESE(HELE 40x )
Fig.4 Recruitments of inflammatory cells in middle ear cavity
( HE staining 40 x )

2.6 TIGR4 #= TIGR4Acps F F £ 69 TNF-a F= 1L-6 % ik £
Pt

ST AL A F A 25 SR L3R 5 3K 6, TIGR4 41 FITIGR4
Acps 411 MELF ' TNF-o [3RIKAS 3 Kk IL-6 11
FIRTEAE 1 KN {H TIGR4 #H MELF 1 () TNF-a 7K
1 IL-6 ZK X 525 T TIGR4Acps 4.,
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F 4 MELF RsSEMAITE (x £5, x 10%)
Tab.4 Counts of inflammatory cells in MELF (x +s, x 10*)
34l B (n) 1R ERPN RPN
PBSZH 5 3.30+0.21 8.35+1.58 5.95+1.43
TIGR4£H 5 5.50 £0.39 25.15 +2.00 16.85 +2.29
TIGR4 A cps 41 5 4.65 +0.49 16.85 + 2.06 10.60 +2.13
F{H 42.200 98.805 38.029
P 0.000 0.000 0.000
PBS 415 TIGR4 4 He#% . P 0.000 0.000 0.000
TIGR4 415 TIGR4 A cps 41104 P A 0.004 0.000 0.000
%5 MELF f1 TNF-a HIRIEZER (x+5,pg/ml)
Tab.5 Differential expressions of TNF- o in MELF ( x s, pg/ml )
il B (n) B1KR 3K ERPN
PBSZH 5 4473 +5.81 37.30 £ 4.67 33.29 +7.46
TIGR4#H 5 59.67 + 14.98 169.11 +22.63 94.37 +9.34
TIGR4 A cps 41 5 47.65 + 5.44 129.17 + 16.72 65.69 + 8.75
F1H 3.267 84.267 63.857
P 0.074 0.000 0.000
PBS #H5 TIGR4 #1 b 45 . P, i 0.033 0.000 0.000
TIGR4 415 TIGR4 A cps 41 Fb42 : P, {H 0.076 0.002 0.000
%6 MELF # IL-6 HIFRIEE R (x +5,pg/ml)
Tab.6 Differential expressions of IL-6 in MELF ( x +s,pg/ml )
434 % (n) H1R H3K 5K
PBS# 5 389.57 + 88.65 23520+ 71.17 138.88 +40.75
TIGR4H 5 5258.44 +343.11 2557.09 +260.71 2342.92 + 348.66
TIGR4 A cps 41 5 3610.22 +320.75 1975.04 = 152.23 934.44 + 118.37
FAY 402.644 227.559 228.306
P 0.000 0.000 0.000
PBS 415 TIGR4 A H% - P 0.000 0.000 0.000
TIGR4 415 TIGR4 A cps A HLAZ . P 0.000 0.003 0.000

34 it

SR EAR R BRI )RR ), S.pn 2
HAR B8 LB T 2 — , PHE R T SR, i S
AT EPHE SR E R KL, CPS J& Spn HE
(HFE 7 R T, 3 SCHRARGE | 76 S.pn 517 (4B A 4 A5
I 7 SERE A TIGR4 Y2 B0 EBE ) i LDy, Ky
2 x 10* CFU, i JCIENE Y TIGR4 2848 B bk FP23 (1)
LDy, KT 107 CFU, K TIGR4 42 B¢ il U=k i 5
Y R BERE TIGR4 TRARA 2 2t rh HE R A A
WFFE R F A1 IR 4 1 A TIGR4Acps BRFG A,
227 M PCR 3% AR Western blot ¥l M H 5 45 %
EMER ), MRS ST R IR,

CPS 75 40 T8 1) 52 A iz 28 vk 4% 15 2L 10 1
FAD, 7ESHES , CPS BEAEE S.pn 1B FHRZ , LAk
WEAE RS, — B S.pn T FWZEE , CPS
SFRIRIRA | AT A0 DAV AR I R0 4, AR R L
5 1 R A0 A 25 45 R AE B 1S 4 B 1 1 R JE%
Yurh S.pn XA CPS ik, LAk EERMAA
ST RES BT CPS EAN A A A, £
PRI A A7 04 5 BT ek AN [R] A K SF- i b H 5 RS A 3K
SRR AT REANIA] , 124 7E S.pn PR BRI
fif A CPS HBEURALHIBT,

WF5E & B, CPS BENSPH 1L 15 325 S.pn BERERR Y
Pefoh , RAFHARVEVER & Sopn A5 T3 B98P R LS
AW AR TIGRA BRI eps i, XF 5 i 4 M 1) S 4
AEJT I TR, BRI TR 2H S %) rh P 4 ik
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b ABEE v E B v 4 R 1 A B B T R, LR A
AIHEN TIGR4 SRR IEMEG , B BEF M T, W5
MR i, 2 TR SRR AN R K, PR TR BT S
Biteae )1 FIE .

CPS REREA S E I Th R b s, &
3 S.pn L BI5A bR R, 5 HEA LN, AT
ALK, TIGR4 5 TIGR4Acps M/ NI 2tk rh
HARJG , WEE/IN R ACIR O, B A 20 /) & 18 O L
17 UETA S W SO e ERE Ny I o K s g
AT b R R A BB LE B S B A PR
A, rp R 0 e R R AR R B M R
Joz K 248 P BRI, DA 368 5 S 0, L T] sl i 2
UGS, ARSI R MELF o 928 PR AR - TNF-
o FIl IL-6 #EATI0 % , 255 /R TIGR4 B AR 13X 2
AN 34805, 5 TIGR4Acps dH b 2= 7 B
St L, BRI SN TP RN 2 | B
F14) 200 B PR R I T v, 3P R S R A A
R ER G EE RN —,

25 BT BN Spn Atk H4: T TIGR4
B eps Ja , HE S T SRR 40 S HEVEBO Y
KA T TL-6 TNF-o FRAK, S 2B cps)T,
XPHE B R B AR s , (R 5 e SRR
AHFSE B 45 R R, S.pn B CPS 1E N HE A )
TR E R AL RREEREEEN, Hit,
X CPS #EAT B IR AMIBIESE , LME M &bl I %
BB IEAR, AT RB AT — 2 M N R AT

2 £ X W
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