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R. 4 '?%é] (Silk fibroin, SF) /7% % 4% (Chitosan, CS) 7!7/5%#4’, IBDV é’] VP2/4/3 DNA J5 & # &4, iR
ZBEfe Na, SO, MF 89 FUIL IR AR, 14 SF/CS A aMIRA S, REBEZNMIES 14 LA, 2 BB
ik R — K, BEBE %Rk (ELISA) 2410 mi%8 f i 49 IBDV Wfk, AFRRABIRACIE W 0 R IR e, R B
T RZEAFRIET E YA DNA B &6 7E M, M Na,SO, /- 49 I 75 5 4k 7 £ B R %A # & DNA
E; T T VARRIERE 0.5% (pH 5.0). £ £ &G IK/E 0.6%, /A4 DNA 500 ug/mL &M A 2% Na,SO, 2%
g TAE £, SF-CS A A4k DNA &9 8 % 89.14%, K/~ 1.98 pm, * DNase | #4935/ RF/ER. %
JE )5 6940 IBDV & ELISA U9 B 7, MR E A8 S TR A Y % & 48 (P<0.05), ™ H SF/CS 44

PRI AA Jo S Rt %emk 3 F -4k CS um'zé%/% . FFRER, “EEG/FFMEE A MHFAEF $432 5 IBDV DNA

T R R BEBOR, A ARITFA LR A&
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Abstract:

Infectious Bursal Disease Virus, in our study, silk fibroin/chitosan microsphere adjuvant was prepared with a

To evaluate the immunities of biodegradable microsphere as a release delivery system for DNA vaccine against

precipitation/coacervation method. Both glutaraldehyde and Na,SO, solution were used in cross-linking. No immune
chicken were intramuscularly inoculated at 14 day-old and boosted 2 weeks later. The results show that glutaraldehyde
destroyed the DNA activity of the vaccine whereas Na,SO, solution did not. Factors of the chitosan concentration 0.5%
(pH 5.0), silk fibroin concentration 0.6%, plasmid DNA (500 pg/mL) dissolved in 2% Na,SO, solution were optimized to
produce microsphere, with a loading capacity of 89.14%. The average particle size of SF-CS/pCI-VP2/4/3 microsphere is
1.98 um, and it can protect the loading DNA vaccine from DNase [ digestion. Data from anti IBDV ELISA antibodies in
the serum show that immunization activity of the microsphere groups were generally higher than plasmid vaccine group
(P<0.05), and the SF/CS compound microspheres group was better than that of sole CS microsphere group. The developed
SF/CS microspheres are a very promising vaccine delivery system.

Keywords: microsphere vaccine, silk fibroin, chitosan, IBDV, VP2/4/3, immunogenicity

fE Y1 G895 (Infectious bursal disease,
IBD) J& H il fe 3 T 5 57 & Mk 9 — K 3 4%
G 2 — , L A% etk 9 IR BE9 7% 7 (Infectious
bursal disease virus, IBDV) == %423 408 X
oA B IREE, Mg R S Al o R e
20 Y S S 25 L T 32 NS 22 i i ) o TR
PERE RN At e A e R . TR 1BD #1914
5807 vk S R 2 B O TR XS RE L
RORIE T 54 o (HIRE 2 i — AT PR BE 1 X 4
X R SERE ), R DR TR Y R 2 ) S
B HR S ASE R, Pl A AR . S
FHEE, DNA 5 W BA AR 2 BRI STAZ  JC
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SR RS | AT LA ] B S BIL AA 7 A AA A A
PRE RN A BE e, B R A
DNA $ 1 5 2 K5 i A R e Ho e e S, 31X
5 DNA SEE WU, R 7ERE 12 2 2H 21 40
Tl R A WA 1 T SRl i B 2L 2L (A1)
BRI A5 s R B

I AE SR AE 253 5 M Ok B R Sy ix
— )RR AR T R DY HROR A
ARG H A B PLGA . ISR . 5T R b
FHAGAEY) . 2B FE YRR, o,
kR T H G & B 2 BE AL R W 0 5E B OB
(Chitosan, CS) RIHAMAEALHE . kU2 . M
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iR E . WA AT R b AR
LR, B IZELY) . BRI 0 Ok
BART, Zm ey £E 1 (Silk fibroin, SF) j&—
FhUE F 45 22 19 55 P S L MR A L, 55T ROpE AL
TR AT A B RGP MR 45, AT kb
%%W%%ﬁ%\%%%%ﬂﬁ-ﬂﬁmﬁﬂ
THERLizz ZEATREREA K. ES
Ek\mﬂﬁﬁﬁ%ﬂﬁmoﬁ%,ﬁﬂﬁﬂ%
2R -C RV R A R BERS, DL IBDV
DNA SEH A, B 22 B DNA Tk,
BREWIBG 1BD BIHEs, Wil RS A4 Je
2 IR 1% HEA T IR R PRI 5E

1 MRET%®

1.1 EZ##

7 A W VLA Al B 2 B A 5 0 9T T 4
it SEBROBEIE ZWERE 90%, K < 100 cps (9 A
Sigma /A H)); pCI-VP2/4/3 Bk 4 IBDV £ &
LR, WL 2 2l 1B R R A A T A
AIFHRAL ORISR UM CR . PCR B S LK
KA B B T A TRARAR; H
i A AT [ WA EF L T A

1.2 R DNARXEH&SHEK

RS R B Al B i 25 kL pCI-VP2/4/3, ]
Sepharose 2B it 4lifb /5 TJCH PBS (pH 7.2)
e PR, B AT B VR DU A A R A i 1) 4
FERIMRE, 20 CLAAA%H .
13 =RBERZLZZEQARNEE

WEoeRBELL 10 100 WA LR T 2%0K S
RIS, TE I B PR BRI W 5 pH o
4.6, 5.0, 5.5 43 ARAE#5

BL il 0.5% NayCOs 7K WL , 1 B9 1 A9 4 o die

20 g/L BB AT BB 0.5 h, I FHZE K
e, B IR .50 CHET R FRBGE F B 42 22,
FEESCRR[12]07 B:7E 60 °C R %% T 9.3 mol/L LiBr,
SFE 80 CNUEfR TS, —JUIE AR (BER
b2k CaCl, : C,HsOH : H,O=1 : 2 : §)l31 ) 4k
# LK CHsOH A HyO REG, RIGHE—E =i
MR E A 22 (B 2 em Z247) WA, 818
JEIMATEK CaCly, fiidf, & 60 CT4kZifiitt
T2 RER . HEFER (MWCO 3500,

Pierce) FEZEIB/KIL/KIBNT 3 d BrEL, &3 E
iR AR B EER Y, M R L R

e BET

1.4 WEKEYHIE
1.4.1 JROEEATHEF B

S CHR[161 7%, B 50 mL A BE
2 mL span-80 7£ 55 C AL %], ZZighmA
1%M)5C M. DNA B, 76 55 CA A 751
R W/O BIZLWE . A5 FLMK pH (ETE 5.5, T
pH 5.5 M 3% RE WAk SHiTE, B pH
RSP, SZIEIINAGE B RS, RiRE
REELUNNT . a0 sE . Hik. BN
P RN TG K B U DL S B 25 T AR B R AR 22
FHE ST DNA R

e bR Jr i, K BRI N 22 2 5 W R B
pCI-VP2/4/3 DNA HBAETR, il %5 Hh7e RpE I
Bk, 2 REACRMEMER . 7R YE DNA fisk.
1.4.2 Na,SO,ItiEs:

S CHR[1TIMI[18]7E NaySO, iR H LA
[ BE A TR, DNA 21, K% DNA [ Na,SO,
VSRS 7 R R A LU BINTR A, = IR 10 min,
BRI A amEk, £ 10 000 r/min &0
15 min, FEAEFRG, TTEHTCHKRAZRE .
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1.5 fHEKMEIRBIMER

W AN TR 46 140 & 1 BBk 43 BOFE 2R B A
b, A E A B AMEWEMERIES, HEIC
o T BUE BRI, OGR4
1 (P [E Malvern {84 FRAH]) ME HoRL AR
Z: 2% SCHR (1914 WK IR & W 20 000xg £ 0>
20 min 5, B EIH RN E ODogo, MU 2
KA MERXT DNA %5 1 B 2%

7EDNAR
FUAL I DN A

S SCHR[18)E L FEAE DNA (3 pg WS FRTE
20%M) NapSOy4) . fERAETEM 10 uL (3 pg DNA)
Filn A DNase I , & 37 'C FYEH 15 min J5 HLIK
o 4% 2H (19 DNA 528

1.6 XA EMRR

14 H AR gL 5 A (16 H/4),
435k pCI-VP2/4/3 JFRi 4l (A 4H). CS/pCl-
VP2/4/3 Bk g4l (B 41). SF-CS/pCI-VP2/4/3
IR gL (C 41) . Weap Xt 4] (D 41) FIE#®
XTHRA (E 4. WIAZ 0, Hd A g5
1£ PBS FRAfRAE LA TR (1.0 pg/ul) 200 uL/H ;
B 41, C 4432t R54% 200 pg/ Hfaf
4 DNA T 00 1 00 2 JRJa iEF T hnam s,
i 5 e R S A RS FERRT 0d, B
Mol 7d. 14d FmsRAEESS 7d. 14d. 21d,
28 d. 35d HEATOMERIML, 2 IREE S 0,
FHF-20 CHRAE .
1.7 #71 1BDV ;& ELISA HUIKRSUN BRI E

FiAT i 4H e AR LR A 4 HXG A i,
FIRFE M, 56 CKIE 30 min, —20 C{f
A5 . S RGPk ik [REE % 5 ELISA Piik
KrAm & (W H AL IDEXX A= YR A7 BR A
Al HRAEULITEA PRI, 7 650 nm P L1 R R

MR (%) = x100%
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A ARG & UL (Sample, S)
FH:XF B (Positive control, P) K S/P {H, #ill
FUURESL ) ELISA FLiAKF-o Horp, KEAL S/P
6<0.2, A5 BA1E s FERL Y S/P {H>0.2 FI A B

1.8 HHRAW

RIHXG L 8 H, Thnskte/s 3 it
3 Bt v E B AE 2R 7k BC6/85 #£(100 bursal
IDso/ 2, W [ EE U5 T, [FB R B As 1
X REZH B g ) R, OIS A EE 3 d. SRIE A
THA, MRBOGAE , hIRERERMEE, 115
S-SR A HERT A L, R A XS T EC A L LR
BB A HR LG 7E

1.9 HitFESH

FIHI SPSS 11.0 F A tutie tE g it2¢ Ery oy
ZEO MR B LG | SES R L . BT IBDV
M ELISA HURRUG B A T 41T 0 3,
KR P<0.05,

2 &R

21 ZZERBREE

W A T E AR SRR AR
WiihiR 4 FIEFIEMLRE L. SRR
RME 22 R B TR 60 'C T I al b3
G, “FRA W, EERA AR s R
%; —JG CaCl, AW . 9.3 mol/L LR
PIRA R RE S RV R R E N, VIG5 MR
KB mcEs; (AM AT &, oo &R R
BB, AR,
2.2 Na,SO, JTUEF K — B Bk A S 1Bk Y
AR

JEHBE . DNA MR G L EEAR, 7
Na,SO4 FhIFAEN , Wl AEBERIE R m &
R, B HBMERTREE R (| 1)
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Bl 1 Na,SO,JuiEFark — ¥ 32 Bk &l & B ek

Fig. 1 Microspheres prepared in glutaraldehyde and
Na,SO, solution. 1: the SF/CS microspheres formed in
Na,SO, solution; 2: the emulsification products treated
with paraffin and Span-80; 3: the microspheres
products cross-linked by glutaraldehyde.

FERWER 22 Z R A WAL A AN Span-80 FLIL T
TR ETTTE , I INAGE i S RS
A TR B AR TTVE

W Nay SOy LUE I 8 52 1 ik ] 4 1Y ik
g ULRE ST ANE AR, #E4T IBDV DNA K
Bty PCR ¥4 R B, IR W sS O 1 il 4%
[)57C KM% DNA ik . 2R E -2 R W DNA &
Ak B FUTIE R ARY B H 50 MR
NapSOy4 ULUE I il £ IR UTE 4 15 AR A5 HH 1 5%
G Wb 1 A/SV DIV S L o o L 0SS
JEH DNA IEH 19 1 RN TEM:, 17T NapSO, UTTE
AR ER T, fiT3k DNA REIEH 91 (8 2).

2.3 SF-CSTBKITIE&MHRIEI R HE SIS
X} ART] Na,SO, e F5e BB pH AT
il 25 SR MR & B . R [R) NapSO4 VR JE 51 T
BRI Bk, ERE B 5 NaySO, Wi 5
IEAHGME, 5 pH 2HAHEM: (8 3); 0.2%LL |
FERMEW TR 2R A, {2 CS 1
pH B 5% W SR P B B2 N AaERobL AR K/ 1k
BRRIAR IR 22 ZE VB BB ARG G R, (ER ]

2 RZEEXZBETA Na SO, ik #l & LiF R Ek
JUERY PCRITIEER

Fig. 2 PCR product of the microsphere samples cross
linked by glutaraldehyde and Na,SO,. 1: PCR product
of pCI-VP2/4/3 plasmid as positive control; 2-5
samples were cross-linked by glutaraldehyde while
lane 6-7 were prepared in Na,SO, solution. 1:
pCI-VP2/4/3 plasmid; 2: CS/pCI-VP2/4/3 supernatant;
3: CS/pCI-VP2/4/3 precipitate; 4: SF-CS/pCI-VP2/4/3
supernatant; 5: SF-CS/pCI-VP2/4/3 precipitate; 6:
SF-CS/pCI-VP2/4/3 SF-CS/pCI-
VP2/4/3 precipitate.

supernatant;  7:

ARAAARA

Na,SO, 0.1% 1% 2% 5% 10% 15% 20% 30%

AR

pH 4.6

3 AR NaSO, FFTRHE pH X Bk A B9 F2 M
=M

Fig. 3 Effects of Na,SO, concentration and chitosan
pH on the formation of microcapsules.

2 ZE WX ER T . DNA 73876 TG
MR, ZEAWMEREDS . gk DNA IEHEER
RS, WS E S R T 0.5% (pH 5.0), £
ZEWE 0.6%, ki DNA IERTE 2% NaySO,
R, FCH AR EE 500 pg/mL A TAESAE
M 4 Z55ERT I, TERRE A ACOR 4 o 2K
DNA % 11 %5 DNase | [RFEAR, A2 {SOR I i

cjb@im.ac.cn

397



398

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech March 25,2014 Vol.30 No.3

1 2 3 4 5 6 7 8 9

10 11

Bl 4 DNase | X{Ekfr 2 DNA RYiH L3RI

Fig. 4 of different
microsphere sample with or without DNase [ . 1: DNA
ladder’s three bands (2 000 bp, 1 000 bp and 750 bp
from top to bottom) were showed respectively; 2—6

Digestion performance

were samples treated before DNase I digestion while
7-11 were treated after DNase | digestion. 1: DNA
ladder (DL2000); 2: pCI-VP2/4/3 plasmid in TE; 3:
pCI-VP2/4/3 plasmid in 2% Na,SO,; 4: SF-CS/pCI-
VP2/4/3 supematant; 5: SF-CS/pCI-VP2/4/3 precipitate;
6: SF-CS/pCI-VP2/4/3 microcapsule mixture; 7: SF-CS/pCI-
VP2/4/3 supematant; 8: SF-CS/pCI-VP2/4/3 precipitate;
9: SF-CS/pCI-VP2/4/3 microcapsule mixture; 10:
pCI-VP2/4/3 plasmid in TE; 11: pCI-VP2/4/3 plasmid
in 2% Na,SO,.

7~ SF-CS/pCI-VP2/4/3 f§ER K /N 1.98 pum; fif 2%
% 89.14%.

2.4 #71 IBDV IiE ELISA HARMN B9 E
DNA 3% 17 41056 21 1M 7 B IR RN sh 5 80
BAE 5 PR, SPERT I AS R A] R A 45 41 ik
IO ML, K15 ELISA HriksKF (S/P
HFERR). BRfE 2 RN&ET AN IBDV Il
% ELISA HUASUN 2 FTHEs, A2
T 200 . 2 JE R AR & B ER DNA %
HiZH AP IBDV ML ELISA HLASH 144 B
= T H4l pCI-VP2/4/3 HyZ (P < 0.05); F¢ 5l &
22 FZ - RIERE A MR, 725 R I
ELISA HUMARA 2l 284 v 52 308 55 19 b T
., ELISA FUIREAN LT CS/pCI-VP2/4/3 fEk
FETAL(P < 0.05), X 150 B SR A4 551 5 B 4 b £
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—e—Control
—=—pCI-VP2/4/3
——CS/pCI-VP2/4/3
——SF-CS/pCI-VP2/4/3

e <
IR
T

e 2
wm N
T

S/P value
S
~
T

S L 2«
—_ N W
T

(=]

o 1 2 3 4 5 6 7
Weeks post innoculation

5 DNA ZHERKWASNEMI IBDV MF
ELISA ks an 7S s

Fig. 5 Peripheral blood anti-IBDV ELISA antibody
levels of chickens immunized with different DNA
vaccines.

/' DNA J£ 15 , A 4415 351 IBDV [Mi{F ELISA $t
o FH LR 5 RBEOER, IRImZ E A
(1) 52 A5 SR % HL A4 ™ £ 5T IBDV I v
ELISA HUiR/KF- 85, X W3R T 2R B rH
ARAERE R e (K 5). TR
AR, IEE N IR BB IBDV R RE
1N ZNS

25 DNA EHEREAMBHFHRFRIPY
R

TSN 5E S0 3 JA 5, FH o [ b e 5 7 4% BC6/
85 Mriky o A EE 3 d WS A PR B X REZH B IBD
S I R AR L 9 BRAR fb R0 B2 AR L
A EERPURE B . PIBEN . PO E(E,
PR, 2 B T AR M AR e A o T R X6 TR 4 N B
FELANG DS A B, G IR R EICH 25 5%
PO Qe | e, STEARIALL (B/B). A LL
(S/B) Gil4h R (% 1) Bon: G FIE R XF
MR MR IR . AILETH B 25 B85
Hregxf AL A4 22 5 (P<0.05).
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x1 TREEEERRERIBSK BC6/85 W HIRIFMR LK
Table 1 Comparison of protective immune responses of different IBDV DNA vaccine immunized chickens

challenged by virulent strain BC6/85

o . A
Chicken’s bursa lesion scores

. B
Average organ/ BW ratio Proicsiive mife

Groups Dead o
0 1 2 3 Bursa/BW Spleen/BW %)
pCI-VP2/4/3 5 1 1 1 2.42° 2.06° 0 62.5
CS/pCI-VP2/4/3 6 2 0 0 2.31° 1.97° 0 75
SF-CS/pCI-VP2/4/3 7 1 0 0 2.22° 1.81° 0 87.5
Challenged control 0 0 2 6 3.18° 2.61° 1 0
Normal control 8 0 0 0 2.12% 1.71* 0 /

(A) Bursal lesion scores were assessed according to previous methods®?: 0 = no lesion; 1 = mild cell depletion in a few

follicles; 2 = moderate atrophy or cell depletion in 1/3 to 1/2 of the follicles; 3 = severe necrosis and atrophy in all follicles.
(B) Values show averages for 8 chickens Average organ/ BW= average organ in grams/ body weight in grams. Superscript
“a” indicates value not significantly different from normal control (P>0.05), while “b” indicates the significantly different

from normal control group (P<0.05).

3 i

AR, YRR 2 ARRE A
[ 5 AR H 8 P A T R, JFREE
IBDV SRR . AR bk, DL s J5 9% B 2 A
VR PRI o 28 e S B, RSB IA TR AR
TN 2R A2 250 Bk T A5 e b A KT
AN, ENAMIFSEE A4k SRS IBDV VP2 B
VP2/4/3 FEHIF R T Kam TAE, Whoeh TR
. RREIFX RGN VP2 8 VP2/4/3 KL[H T2
WA, R IR 45 R R XA )
U B G S ELR B AT S () R B b 22 31
AN S H AR S R 2420 RN 5
filt . B RCR ARGk AT, IBDV DNA £ 1Y)
J37 P32 B 24> G S i R
& ascom)M | g £ 228 g
A% 18245 IBDV DNA £ #i it &, LA
EBTRIRE N G AR VA N T R 2 I DN T
Jemh b, FIR2ZREN . RPN EY &
THERL R EERS , DL IBDV VP2/4/3 DNA JE 1 Kt

B, WG T2 A SR DNA TR, FI0iE
T iakAk IBDV DNA ¥ i 1 O35 Bz iz i

MM ST IBDV ELISA $i A & B AR 4R 50 25
RRFE, WORF B 22 R ST R A IR L
PR RE AT 14 S AT AR R . AR R B 55 LA
SCRMEA BN, BN RO A, R T
N, PR 2 LAk 2R G ] AT I sk
PEVE . ¥ SPFXGREIS 1 MTT X5 . M 1gG
HI 2050 55 A I 2% B 52 SRR sk e i e B 1 95 7
T P 1 A NG T B D0 A, E A B R A 5 AL
9 Qun XIS RIZ ST glycoprotein C 1Y
DNA Rt th LB, Fe MR RE (2 it
JEKE DNA ¥ 14 76 WS 1K £ 1 4 40 A ) i 45
Tian Z£MF1 Plapied ZEMR 0 5% 1 8 A — %k

Friede 548 IA Ry R AURAG S2 BEpL i | a2 10 S
TR RO ST 3ch 2 2 RG24 2 9k L 240 L ) £
FART ., A 5 25 S VR SE ok by 1 HoA (R
[N A B=S S Yrey N Y R E A 51 O

PE SR AT e B L S A T i ) R s 1) R A e
AT B2 AR B AP AR T, i FLIE mT AR 4P e
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JE b Z SRR KR (A DL R BAR e
pH ¥REE . R AMESE) AR s bR
SCRMEER A TOEE . AW AH AR AT
fitk, BEAEIEIN A TE M B AN b 1gA | 1gG K
VBTG AMA, H B AN Mg AL, 3SR A I R
1, AR RS BT R S A A X BT R A 8 A
PP Aaharoff ZFfUfFSE KM, A Hifth
PSR AE DL T , 5E RO K 7 R I 98 vh B T 7
SR BT RT 7 AR B AR B 98 1 2 N A A
(g b gE 1 2B, Chirasak 2531738 55 S ik
REA R PR ZE DC M MO 4B, (Hl T
Hali e RIEERTE AR h B ik, 1 s 220 4
(2 B30 T Lo O A0 7 i R T e
Bz sk SR T A 2 R IR AR Y 22 F
EH, B—FRRESTFAEEA. HAEHNR
M PIAHAS M . IR R B . 22 R I
Ree firk 7 ) 2 L R X AL ZUTC M L G SRR TG
AR o 22 R P B 5 R S A RS
A 55e R A, B ST R B A B 2 ]
s, (e R — R SR LA .
W 22 Z2 R 5E M X T R AR 5 o T LR
AT LA G IR B — 2H A B B a5 X TR A L SR
Wi/ 22 28 G oy B SR R T 5-Fu #%
TR, WESE IR 25 ) 1) G2 R A 1] i A3
T ELA — 5 B AR Tk ghER S LAY R
2k, I EBERIA R R A 2 R -
FCRMEALZG IR . HBE R I £ e AL 2
Bk, @BEIEH. ke, PR, BZR%ER
R K, R -SERIO kR, 1
BERE, YBROR # P sk Son %Rt
SF/CS JE L 52 & # BUASMIF5E & B, SF/CS
IR AR EA R AT R AR 257k, % BMSC 4
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MG, ST AR P AR N S — RS
RS ET ABFH 22 R A Se R MENR
il %5 i &2 A ek DNA B2, S s R th R Bl
s ST AP s A R A . X R RET
AE— 7 11 5 002 R ER BRORE 8 JRE | L) % WU i
2 8] i LA & b = e L A—
52 RE AR B . R S e
A %P,

ARHFFEH T A NapySO, 1 Fl 58 BX
F, RASHEAT LI LR, (H N DNA & P46 I
R BUHTE X DNA W& P2 iR R, X Al g 5%
AR I 5 40 ) DNA S R AR I A
SO RS B NapySO, FREE T, BB T 57 R
T A £ 1 P nf 2 AR FLAK -8 7383k, AR R
DNA ZEih, A DNA 6. EAiEAa
Al TPPYM U EERH s TR0 % A s 7 A Bk A SR
Tl 3 IR A o TR A TE BB R BE /N 1
SIS TAERAM (NELVS R IE . DNA FEH Ik
JE BRI R R PR ) IR G s A5
T HR R R ORI S R e A, X AR
ST BUNCIE UGS IR I & o7 N W A A DN AT
BRI W AREE R, SR 2O ARA IR 3 T B ME 1 TR
B AT RE . Lk e A i R R A RIS T S5 1T
A, S0 AR RN I A s i R A A ek
AR I AR I G — Y AR, SRS
T ORI RMERE o T RS AU R T
T 2 A BCTAE, AR TR SR SR
LGS . BREE . BERHCE . RFE4
F o BRAF IS ) A0 B g8 X 6 34k 4% 45 1 T ilE — A5
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