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EIERZEHFT R X4 - 1 BRA S BERE (P < 0.05) $F-05HIZ0 SGR FiH bmaEHE, HIFZE 30 d 160
d BRI EE 22 5 RITE (P > 0.05) 5 3 BREHIFIABCA 6 T 7E B 38 48 05 3 S s i AKP. ACP ., SOD
LSZ F POD SR G2 AH 56 B 1 M /K 7 5 T AR FAR B Wik TR M FE ECAE (P < 0.05) , T &
2 RS AR SR A0 T B8 VR S AT I8 X3 — 3 Z AN BA— I (P < 0.05) . &,
3 MRIEIR A & & S AR s, BRe B IR SR AR KR WAL EE MR G A G
TR, B BRI R A E

[REBIA] S, MAEmHR,; FebRE,; RRERERE T

[FhESES] S963.7

Effects of Dietary Probiotics on the Growth and Innate Immunity

of Sea Cucumber Apostichopus japonicus
TIAN Liang'”, CHEN Zhenggiang'"

(1. Fisherise College, Jimei University, Xiamen 361021, China; 2. Key Laboratory of Science and
Technology for Aquaculture and Food Safety (Jimei University), Fujian Province, Xiamen 361021, China)

Abstract: In this paper, the effects of dietary probiotics Bacillus amyloliquefaciens X3 — 3, Bacillus
methylotrophicus X4 — 1 and Bacillus megaterium X4 —5 on the growth and innate immunities of sea cucumber
Apostichopus japonicus were investigated. The probiotic bacteria were suspended to a density of 1.0 x 10” c¢fu/mL
and the microbial preparation was added in the diets with a dose of 1% (m/m) for a cultural period of 60
days. The specific growth rates (SGR) and activities of digestive enzymes in digestive tract and non-specific
immune effectors in coelomic fluid of the echinoderm subjects were detected and analysed. Results showed
that digestive enzymes activities and the specific growth rate (SGR) values of the sea cucumber increased ob-
viously (P < 0.05) no matter Bacillus amyloliquefaciens X3 —3 was added alone or combined with strains Ba-
cillus megaterium X4 -5 and/or Bacillus methylotrophicus X4 —1. However, the results were not significantly

different (P > 0.05) on 30 d and 60 d. Compared with the combination of any two trains, the combination of
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three above strains used in the diets had significantly (P < 0. 05) improved the levels of AKP, ACP, SOD,
LSZ and POD involved in sea cucumber humoral immune effectors, and the combination of any two strains was
better than the single preparation of either Bacillus methylotrophicus X4 — 1 or Bacillus megaterium X4 - 5.
Comprehensive analysis indicated that the combination of above three strains used as feed supplement for sea
cucumber could significantly increase the values of SGR, digestive enzymes activities and immune related fac-
tors of sea cucumbers, and would have potential application values.

Keywords: Apostichopus japonicus; probiotics; specific growth rate; innate immunity factor
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24k, MIEMTHIZ: (Apostichopus japonica) PRINFIFE)Z 4355 H 300 Z2#K 41 1 Fll 50 Z ik H
B, RS Y R RS AR A L AR SO B R O B = R R, e ATaE A A L A AR T R
SR IR ASIAEE, THAGIE TP AE 0 25 A8 DA R RE A2 1 6 00 6 40 B A1 9 3 Ak A FH DA T 284 Jon 4 ek 22 Ak
2 EHEY AR REE A RERER

Balcazar (FFE 46 Y, 3525 BAE I T8 KG PR A R b 08 B R TR T, RE RS AE K SR Y
EA, IF51E . ARZEIE RS ST, AR T e B EREA R, SARNBERERRSE ST
JUAJrTE . AR AR DR P A A DL A T R S5 2 SR LE D B, SeEUARR S S eg, 1
SRALIA A 5% 7 5 AE— Y0 B 3E i o5 72800 R AR, i o o o B AR K A R R, Ak
Pl I B NS A S, RIR S I B AT B B E SR B A B ALTR S, SRSl
R HLEE ;. B AL BT TE, SR bR R R A A R o

AR RK SR R T, PR ED NS, WHPAER RO S mM S, mhiE R —k
PAA B R 2N R B ML A B MR A A Sl I ok T i 2 F w7 Pk R a0 S AU S5
o ST AE BT 2P I, I A PN 25 AR TR A AR A R 2 BT, T A TE P R A TR R 2 TR
AR, WH, K A B R ) B il gs , A s L L2 B s K A 2E
FRALRS N M, il A% A PR 7 X 3R B K A R K P 35 58 3 ) T AL P B R A
PP, SEM K= R SRR | BB K = SR S W A AR, X R K A Y e e SR
JZ R E RS, 5 I [R5 255 1 2550 A= AT A A D b e o 2 A

VEJUAE, X FARTER 2T ( Bacillus amyloliquefaciens) FBIFFT 2 WA 20 MO A1 7= 4 vh (1) 15 M4
JRS G ZEAAT B (Bacillus subtilis) W3R 0 HIFFES) & LR TE R 2EAAT B FPTB16 fal s i
N 10° cfu/g, AT LA SR RIFR Y (Catle catle) KZIRMBLT= R XF T 038 A ik e Btk Fn
PR AT U R B B A . SR TER 2R AT R S L ZF AT L 121 (BT L) R G
TR MR RE AN AT G A v Al AT TR A, BRI S BN T L, SRR AR, IR A
T . AR R A AR R AR RS AR NI VE P 2B B Bacillus methylotrophicus SHB114, A
g B B AR 2 3 AN EAT G R A IR RS . S BR LD E AR T RS R,
B RZEMIFTIE (Bacillus megaterium) VE R 3542 0 U8 35 7K A - A0 TR Asf, 38 ] AR 03 1170 Ao
PRAKARTSY , DRH AT LR Ry A B A A SR A it RS e R 19 25 AR B 2 — o A SCER T AT 2 I A3 4
B B A 25 S DA R RS I LE (5 0 2 328 v B R, B AR A T A5 00 S A R G
A A B T R R FHBE e Sy, O HARE T R RIS

1 MHEERE
1.1 SRIe#s
SEE ORI S e A 1 S K IR A IR A F], SR IT TR R 14 d DMK IREE . &R
i, RIS 4588 0 400 L B9 BE BE A9 /K Al WK ERE 26,3, pH(8.23 +1.47), V/KEE (16 =
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XMTD - 8222 #t4f ( BIEKT R LIS A RAR) 5, RAEA & (M@ EHEARAR) ik
S 5 R 2 0 B P B RN A AR S S B A b
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Tab. 1 The nutrients of the compound feed
%

w( K5y wCOHEH  wCHBED  w(CHIZR4E w( #5 w( N w( Ky w( AR
Water ) Crude protein ) Crude fat) Crude fiber) Calcium ) Total phosphorus) ~ Ash content ) Lysine )

=<10.0 =18.0 2.0~5.0 <15.0 <5.0 =0.6 =45.0 =1.5

1.2 (Al

SIS T U W) —— R DE R 2R AT 1R X3 -3, HIEE IR R ZEHAT I ( Bacillus methylotrophicus) X4
—1 FIE RZEAIAT I X4 -5 B MAERHERS | 06 U fHet (8 [R]— 05 300 2 A 1 04 T4 Ak 8 ol A 0 o O o T A5
RAILRIIESE, RIWAHE ZMAEERSPUSO , AaTASCIe R, 3 MR B e 8omtE, Hrd, e
Wy ZEAAT B X3 — 3 A L8 JR RUZEAF B X4 — 1 IO BERNS M AN e W B AN 48 (Il , B RZFAT I X4
-5 e K R AR AR ER AL, I TCR YT, FAVERNR NG 2 mr, F 4 s bk
FpFasgedt, RIGPRBURTE KB RIFE, FKERKER, WSRAMHEE 107 cfu/mL, 4 C
tfE
1.3 EWigE

PN A 3 23 T R A B BB S S 0 s I R A, RS TCR G . TR, R K/ X )
CPEATE (9.0+0.5) g) AEEE 1 B TS280, 5250 51 60 d,

WEMT 8 ANSLIIZ, srilbmic el [, SCsmgd I, SCgmad M, SEea IV, e v,
SCEAI VL, SEEGAH VDRI SEBG i VIT (6P RRH ) , BN SE B g1 1% 3 A AT, MAMRFE R ITH
1A4~50 LAEMKEFERE (KEIHEERHEARAR) , W 2 SRl SCRE M RIS I 5L, ik
FEUiRZ 50 H, DRI S TR A RS R R, R4 BN Jr Zas g s, S e 3R 4
.

1) S 1, FESERERIASIN 1% (Fihbth) BIMFIER 2R AT X3 -3 Bl

2) SERA N, FERAEFERIPRIN 1% (FE) 0935 R AZEMAT R X4 - 1 B

3) SEEAI, SRR 1% (Fiith) ERZFRFFEE X4 -5 WK

4) SCEAHN, fEEANERPESIN 1% (Bii ) BOMIER SRR TS X3 -3 5 HURE SR AL AT
W X4 -1 ZAEEHIR (SFHECH)

5) SEEAV, TERRERITP SN 1% (BiE) BYMERVER AR X3 -3 5 E RZFAITE X4 -
5 ZAWER (G LECH) ;

6) SCHAIVI, LEHERFVR TN 1% (k) BIEKIFAUFET X4 -5 5 AL JR0 25 4t FF
X4 -1 ZATHIH (5 LEH) ;

7) SCERAVN, FEEERMEDRLPESIN 1% (BiRE) ROMETER ZFAUAFTE X3 -3 5 R E IR B AT
B X4 -1 B RZFAATR X4 -5 EaHEHF (i) ;

8) LRV (XTHRAL), NusmiAddls, REmEalmk,

1.4 AFEE
D H SR KR P BE R B 25 B 28 0. 005 mol/ L i B R R VA VORI T3 0T W Ve e TR AT Bk, 4%
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ASEE A2, BEHKIERA (16 £1.5) C, & SLY0H 0 05 R SR A FE LI E,  IF T A 58 B 16
K, B EFE R 30 min, SR JE R G IR WS O R SR SR KA

T WA MR 1k, IR KA th (BRI IE O, TR iR R IR B HE RS A 7R K
K 50% , HRE 2 d PISIEUESRAENE 1 R (EAEMPERETEN) 5 BOCIFRFEA RIBHE LG A, B H
WG FKRE N ORI Z A0 . W63, TRE MR, JHETEAC %,
L5 fFRSERKEEEHETENE

PRRAESZ S PR 55 30 d FRIFR 60 d J& BURE IS 07 R S0 AR K38, SURIRAE S 30 M 4] 5% 30 d
(bR 30 d) FEFE60 d (Frid R 60 d) DAKAEFRE 60 d + 458 3 d (Ar{F A 60 d +3 d)  HUkE E {
PIZ ARG R . HUAAE R Pk S DR IS PR AR in o R U 2 I 25 A R AILIRRE 15 H, R 1] 5%
FATTREPLERE 5 H
L5 1 fiRZrEds KSR

FREERR (specific growth rate, SGR) FHAEKR AR KW ILIE, S shY A KR —
AN HAERR, SGREMK, sh Ik H KA

il B R K2 (%) = 100% x (InW, - InW,) /1

Hrpe W—UiRIZ 0 BetE R AR E (g) 5 Wo— RIS BHEFRIARPIIGIRE (g) 5 —PiRlZ
W Bt SR g I (d) S
1.5.2 Pyl 208 A s o A B s D e

A2 R A i R E T, G TE AR, ZEBRoRt % O IR R AL T N2, SRR R TR —
TFRITTH S BO5RIZEEH AR B TE L, BOREHIA 07 I S M AL BRI RE . T 5 IORE 3 I, BRIk
HURERT AR L g DI S THAGIE Y, A 2 mL WK BEAEBER K, VKV S R )AL B, S 2
3000 r/min &0 10 min, B EVEWIFRAET - 80 CukFa™, FiH.

K35 - ZAHHIK IR I E O R SIH A E VE R BTG M, A U/g R, U8 1 g D2
AT 20 23 1 A T S s ) A XL K A VE R I T (s OD {57 0. 001 A 1 /S JE 5y it 1k B A5

FHARARER V200 2 3 LR G PE, SR UZg R, 59 1 g DI 2T AL TE 20 23 i 2 1 A E BN P
[E1] PAY PRI K St P AR 1 TS OD B T img 0. 001 Sy 1 A28 B 14 5467
1.6 {ARSERRYERREEFEENE

A2 R A i i S E T, WU o R R B Rl — R SR BRI 5 R0 2 A I WOR S T —
B, FEREEA3 K, BREAEES5SEIRRNPERNR S, A KE, AR, 3000 r/min £.0
10 min, MG, -80 CLRTF,

e FH A st AR IR R G A T O 0 SR B S A G R - R IR B 1 D, BRI Ty ik
Z R S

YRR WERR G (acid phosphatase, ACP) I A sa 5 0 8 1 7E 25 °C 5 B/EH 30 min j
A1 mg B 1 ANIE S (U), U - g7 R,

Vo w2 (alkaline phosphatase, AKP) {4 O ve FE BT FIAE 25 °C HAEB/EH] 15 min
P Tmg B Ry 1 AN S8 (U), U - g7 R,

W TEEE (lysozyme, LSZ) {iM:E N2 TRV 25 “C 1 min ODg, FEAIK 0. 001 2 1 /il
WAL (U), BB RIS S, U - g7 FoR.

W F ALY AL (auperoxide dismutase, SOD) {fEE LRy, 7E 25 CHAF T IZN A ZR 4w
FLJT R (Y SOD il 3R 1k 5] 50% Bt i Xt 7 A B Ry 14> SOD 3% 180 (U), H U - mg™ ' Fom,

W F ALY (peroxidase, POD) JHPEE LA 25 C AT R r 5 BT R Ak 1 g IS
YRR 1 ARS8 (U), AU - mg™ R,

A YRR AR B 1 00 R FH XL TR 1
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1.7 BIEBSEITHHF
K HH SPSS19. 0 Gei 5 A4F %) 52 56 B4l b AT AL BT AE B R R 200, BEMEAKFEREN P <
0.05 ,

2 HR
2.1 ARSEEEKE
SX IR LR, R I A YR REAS B IR S U S R E R KR (P < 0.05) , JfEE]

HATRISRERCRAOVER, Hoh, IE A EHF L4 R m A W, THESVIH =& —24
BT SR ey, FHHEARSR 60 d GRS EIRE AR (36.71 +0.55) g, {HJE, AR
PB4 A= KRS LT A A7 s T i RO, #6030 d A1 60 d J5 DIl S 4k KR 2 59F
ANBE (HEFE2),

£2 ARPHNEEDHFER S EKNGEEROEN( FHME « FREIR)

Tab.2 Effects of dietaryprobiotics on the growth and the survival rate of A. japonicus(Means + SE)

s FREAKE/ (% - d") TR g PR/ %

ST

St Specific growth rate,SGR Mean body weight Survival rate

Test group

0~304d 30 ~60 d 30d 60 d 0~30d 30 ~60 d

I 2.12+0.21" 2.09 £0.17" 16.88 +0.22 31.59 +0.48 100 0 100 £0
| 2.04+0.12"  2.09 +0.03" 16.64 +0.13 31.09 £0.42 100 £0 100 =0
I 1.90 +0. 06" 1.93 +£0.13° 15.96 +£0.08 28.47 +0.62 100 +0 100 =0
\Y 2.27 £0.05™  2.21 +0.16"™ 17.83 +0.34 34.57 £0.21 100 £0 100 =0
\Y 2.15+0.12" 2.19 +0.08" 17.13 £0. 17 33.02 £0.72 100 +0 100 +0
Vi 2.13+£0.06" 2.14 £0.11" 17.10 £0.29 32.43 +0.42 100 £0 100 +0
Wi 2.38 £0.08° 2.31 £0.05° 18.43 +0.31 36.71 £0.55 100 £0 100 £0
VI 1.85 +0.09* 1.89 +0. 14° 15.64 £0.19 27.30 £0.27 100 +0 100 =0

BT : 30 d MO RISTESLIRITAA S 30 d MRAEAGINAR, 60 d I TIFARSS 60 d AYRAEAINEE 5L, W5 &di =2
bR F R ARZE R B (P <0.05)

Notes: 30 d and 60 d refer to the SGR and survival rate and body weight detection outcomes of the experimental sea cucumber A. japonicus
accomplished a rearing period of 30 days and 60 days respectively, while the different letters a and b and c labeled at top right corner of the numer-
ical values indicates obviously discrepancy in values (P < 0.05) .

2.2 {ARlSELEENE

DRI SRS R ZE S B 1 s, L 1a ] L, 548 Frx BRAT Y 92560 25 FAH oA, 1Al 3%
30 d J, GAPRHR AN AR R A SR ORI 2 A SR R M A AR R R R e, ok, SER
HIVFNSLE VIR (5 420 B TE R RS P B2 P (P < 0.05) 5 FFR60 d J5, BR 7RI 1% B
REFFNTE X4 -5 Bl F SR ANz Ah, HAp Sl (X iRgl) Oy 2 (il i e i 1
FRHE R (P < 0.05) ; 1857 60 d JGI5E 3 d HE I TRy PEAGI , 4% 405 I 211 AL 18 Ve by B 1
EAP TR, JFESC NSS4 VIO RIS TER B T C AR SR IR 22 AT (P > 0.05)

WA b Fion, W3R 30 dJE, BR7CSCER L, SRR d MANSEse A VIZoh, SXHIRAAMLIL, Hps
TR AP SHAE NS A RS A R R (P < 0.05) 5 WFR60 dJF, AU 1% E
REFAFFIE X4 - 5§57 B9S2 41 M50 20 08 N A IS 1 S XA AR (P > 0.05) , %
BEHJS R 3 d, BFRIH, ORI D728 A S 1S A B TR
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L5 LRI, DR R AR R ZE AT B X3 - 3 BHIGR MRTE R ZEIAT B X3 - 3 AN LB IR AL ZE
TR X4 -1 EATHE G TR 20T X3 -3 FIE KT X4 -5 B PR SR B 2 AT 1 X4
-1 WA AR, BERe B F TR SR B KR, REAE 54 0 R S 0 Ak E T A
Fig G KO

500 E 30d B 60d O60d+3d

400
<300

£ 200

it 3% 11 Enzyme
activity/ (U g‘l)

100

I I
255 41 ) Test group
a) V€N Amylase
3000
[
o~ 2500 <
ET
Sy i
5 =) 2000 %
ENGES i
- .; 1500 %
# 3 1000 i
500 %

S50 41 Test group
b) i Protease
230 d 05 SRS E I AR5 30 d 19 RAERZ IS5 25,60 d A 93 TF IR S 60 d SR AR I 45 5,60 d+3 d i 3% 60 d J&
15 3 d RERAES R 1R 22 AR TE T REAN A I AR 3R 22 57 1 35 (P<0.05) .
Notes: 30 d and 60 d refer to the digestive enzymes activities of the experimental sea cucumber A. japonicus accomplished a rearing period of 30

days and 60 days respectively, while that of “60 d+3 d”points to detection values of the animal subjects without feeding 3 days followed a rearing

period of 60 days. The different letters a and b and ¢ labeled at of the error bars indicates obviously discrepancy in values (P<0.05).
B1 @ARPENEEDHFTNARSECESEAEFEENZMNm
Fig.1 Effects of dietary probiotics on the digestive enzyme activities of A. japonicus

2.3 RS REEXEEE

Tk e I A 0 RO 0 S R I S B A O R P R s AN ] 2 i, AL 2a AT RLE H, 4
BT E AR, SRS R T ACP P2 AR I & A H TR, 5 X B b ER, R T
WINE K ZEHFF B X4 -5 BB—BHHI RS I, Hp5 R SRR ACP G HEE R A RE (P > 0.05)
ZAh, HAK LA T il S ACP MK B3 m TXHIRA (P < 0.05)

M 2b MIREAEE 2, Rk RN e — BRI E MR 4 S0 A, AR SR I AKP 152
S BRLEAH e BB 5 AR (P < 0.05) 5 2 FhLL B TE§ 5 2 A6 B SCIR L IV, =0 ) S 08 s i
AKP EVEZKCP N2 T (P o< 0.05) i FA—pa HilR iy sc a2 [ Ascaedi [ 3 i & 668
ISR ZH VI, HHS: AKP TEPER &, (SRR 3 d 5, &SCIb I ZH b Oy 2 AKP W PER R B3
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TR
T R S AN [ S A P i SRR 0 0 S 4 s Y LSZ T P 7 AR W52 45 AN A TR, S0 BRI L,

IR 3R 60 d 5425 H S 1SZ TG A B e, BT el [, Ses gl IV A K& 5t
B VI = A S I 28 (5002 LSZ W6 51035 30 d GRS A L 22 A2 (P > 0.05) 4b,
HARS LA P S 1SZ TEPER S 60 d J5 K 3% 5 T 30 d FHAAR L (P <0.05) 5 BR
XTHRZAZ AN PR EE 3 d 54 LA T i S LSZ 1A B3 TR, LA 2¢,

TR 7 R AR RE B (P < 0.05) $Em il Z: SOD ih 1, I H A& L5 20 1 il 2
SOD iK1 60 d BEE T30 d, 1S3 d JF07H1Z: SOD i& MR AR R g4 THa, At
WM —T AP IRV S A R S Z R 2Z 7 A% (P > 0.05) , FEWLE 2d,

T F3 R 60 d DAL, ARlkk e s i & 4 B i 300 4 2 56 41 VRS2 56 20 VIS 30 24K 158 POD T5 4k L
Xt HRZH 4 = 3, S A I 3 d S 45 S SR AL i SR W POD 36 M KSEA BT IRIE 45 =2 1) R e

FEAFE2E5, TRULIE 2e,

B 30d @ 60d O 60d+3d

g
= o
E]-» .
LE e HH
— i
~.& fa8
g &
g B
=T g
i
a) ACP
100
PR
£ oo
S~
e
= —
>
R
el
23
<
b) AKP
— C
£, b
$ 5
of i
> ]
e =]
= o
2 5 5
~ .2 |5
B R
< Eg
I H"‘i 1 1

S5 41 ) Test group
c) LSZ
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60

5
A

S

Jit} 1% 71 Enzyme
it

aetivities/ (U+-mg™)

B

AR

R

22

v A
S 56 2H 5] Test group
d) SOD

b

aetivities/ (U+-mg™)

it 7% 71 Enzyme

-
=
o]
B
B
i
Jic
B
i
B
R

I I I \Y A Vi VI VIl
S35 21 1] Test group
e) POD

Ui 30 d AU RIS TES IR IR 30 d SRR ISR, 60 d S 9250 4R /5 60 d 1 RAE R I 45251, 60 d+3 d R 1@ 3% 60 d
RS 3 d RFEL L 1R 25 LR T F REAS W) AR 3R 22 57 1B 3 (P<0.05) .

Notes: 30 d and 60 d refer to the digestive enzymes activities of the experimental sea cucumber A. japonicus accomplished a rearing period of 30
days and 60 days respectively, while that of “60 d+3 d”points to detection values of the animal subjects without feeding 3 days followed a rearing
period of 60 days. The different letters a and b and ¢ labeled at of the error bars indicates obviously discrepancy in values (P<0.05).

B2 @ARPFENEEDHFFRSERERFESREEBERFEENZE
Fig.2 Effects of dietary probiotics on the innate immune factor activity of coelomic fluid of A. japonicus

3 g

FFF AR E A A IR, RO KSR Y SRR R, R 2T
B AEYI 38 | R R A A B —— R Ve A 2 AT I8 X3 -3 W B SR BUZF AT I X4 — 1 FIE
REEFAT T X4 -5 VENRHR I, 2 BRSO 0 S 26 R RMA TR SR 8 AH DG DR 0 7= £ S 35 L
BRI, X HE— RN, ZEFAT 2 050 S8 AL T i RS R 25 Y . BUARA iRE 4
L KR BRI Y 25 2 B R ZE K 7 35 58 b i 18 PR ARG T 2B SR R 25 2R B R Y R
SO A SCREX — WL, =R g AT, VSR ZF AT X3 - 3 i okl Al 2 5 W AR
TIZEFORT I X4 - 1 SORE KRR X4 - 5 SR e B E e i SR B KR, Rl R
UFR IR AR . B — RS GRDR R I FR e, i DE R 2E AT IR X3 = 3 X505 1 2 19 f 2 K AR
B, ERZFIAFTE X4 -5 EHECR KR Z, MIEZT, HALEFRAZEIAF I X4 — 1 BB fff FH 00k
RPN (WR2); ZWAESMHEHMIENT, &4 WA EHRI B SR, el 2EfFF
B X3 -3 5 H A2 k25RO AL G B MRS, 3 BRas AR A [ FRCR e, 13530 d RS
RERKZE (18.43 £0.31) g, 60 d J5 B2 MAEHIK ZE (36.71 £0.55) g, IXLESH4E RS HAb ¥
FGEAR—E 722 i AR T 2R i R S A S

AHGE R, 45 A TR A B SRS 1) Y T8 4 R 5 0 2 i 3 A TR AT I AR A, S A
MPEMAK, BURIIE AT REE S, TSRO R SR AR . INSEIREE A, 25 S mou il
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A5 RI S FEE AR R AR 5 S AGE T A I A S M AR s B R (LR, B 2), Biiig 0,
SHARIE—2C, D500 T AT T A TS P T R R T A B SR e,
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