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(1. FERAFA B G0 58 T/ AP BUE A Y MR R =, JEaT 1001935 2. RlR A S B RS0 R R A AR
TR LI S 56 31/ [ AR D5y PR Sty et A 5 A A A 7 9 R A SR S, PR St B MR R 0260005 3. bRl
KEFAEY PRI B, LA E 0710015 4. FE LB BAEY PR BRI T O AR F—CABI AP A 5502, dbat 100193)

HE . Serpins JEARW. KR Locusta migratoria manilensis VK& N EAT R P8 DI RE A — 28 22 F R 26 HI BRI 7 . T I0F
R Serpinl BEUSFRAKLRIE BT Metarhizium S0 AR AR | ARWFSE B 76 B £A FE B Serpinl 25 [ 410 &4
WEESMIEE, #F—48R Serpins (TIRESVEFIMLH] . AR 5250 R FAH 77 ) M 1) )y 5 3F— 25 BB Serpinl 2 [ X 4%
TERRAAR W IR HIEOR . MESEE R IR R R rf, W0 Serpinl 2B 4 45 W IR YR 3B (G
ALY LEE SOD | LS LR POD . BYEALEE PO) | fMRFERE (ZIIREELEE MFO . S H KRS EE GSTs . &
BEADTE GG AchE) 3t 6 FPEGAYEZMT, LABAHG Serpinl X 437 CASEG2~ G0 B PR VEF . 2551, Serpinl BEWS B
AR SRR X 0 R A R R s K Serpinl HEMERIR A G AR I, 12 d JFHIETHN 63.5% , BEMK
THREF A (JET-R N 80.6% ), BHEMELS R LR, KEER IMI330189 5 Serpinl H RS )E, 5
SHERAFAA L, AR RIS SOD FI PO (TG 1 BUARR B LI, 1 POD YIS 7 SR BLEAR AR S i
A MFO, GSTs MG HEZ T %, AChE B3 I B2IETHE RN, EREEREY, Serpinl & F1HE
HASE AR R AR N i R R A B A TG 1, R AT R A B i, B R SR R AR Y A HR A AL T, AT AR
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Abstract; Serpins are a class of serine protease inhibitors that perform immune function in Locusta
migratoria manilensis. Previous studies had confirmed that the Serpinl protein could effectively inhibit the
infection of Metarhizium anisopliae on L. migratoria manilensis. This study aims to investigate the immune
mechanism of Serpinl in L. migratoria manilensis. The results showed that there was a significant
difference in the cumulative mortality of L. migratoria manilensis among treatments. The cumulative
mortality of M. anisopliae treatment was 80. 6% , which was significantly higher than that of the control.
And that of the M. anisopliae + Serpinl treatment was 63. 5% , which was significantly lower than that of
M. anisopliae alone treatment. The results of enzyme activity assay showed that after mixing Serpinl
protein with M. anisopliae IMI330189, compared with the treatment of IMI330189 alone, the activity of
protective enzymes SOD and PO increased, while that of POD decreased. Meanwhile the activity of
detoxification enzymes MFO and GSTs generally increased with that of AChE showing a trend of increasing
first and then decreasing. These results indicated that Serpinl protein significantly improved the natural
immune response of L. migratoria manilensis through increasing the activity of detoxification enzymes and
protective enzyme, which enhanced the resistance of L. migratoria manilensis against M. anisopliae
infection, thereby reduced the mortality of L. migratoria manilensis and provided evidence for revealing the

function of Serpins.
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SFLah W AR A e e AN, B H A T X
JRREI, RS B B R IR s SO R HE A
B A o [ HOAA P 8 T 27 6 G B0 82 B vy 2 B 1
RN g vh H A 2 TR A3,k S 2R S A1
OUE—EFE b n] DL B e B 55 I 40 22 1) Y A
HAEM, B R TR B0 TR IR s B ook
MBI BRI R (EIEY,, 2016) . EERIAN
oS AH DG T 2 = S A5 OR 4 i i 27 AT 2K
Horh O i 2R A 4 A W B RS (SOD) |
ALY (POD) Kol B L% (CAT) %% (%
JAEE, 1994) 5 ARHHRRERG EEARG A D H Ak S-#%
Rl (GSTs) . ZINREAILEE (MFO) . LMEAHGR
fiti (AchE) . ¥RWENEME (CarEs) M Af5HE (ESTs)
% (Bolter and Chefurka, 1990; Li et al. , 2007)

22 7 W H H M A M ) ( serine  protease
inhibitors, Serpins) J& 2224 2 £ 11 B 00 i 790 8 2K Tk
iR —28, TE3hY). Y. BUEY R B b
JiZAFAE (Olson and Gettins, 2011) , == %3 i 4
2 IR E A BRI, 25 B A iR e g
JZ. (Tong and Kanost, 2005) , Serpins iffi if /A~ AJ
WSS G2 ZRE AR, BRAEENME 5y, A
i e BRI A0 38 S BT 1Y Toll 18 3% AN EBAL Y ( Law

et al. , 2006) , — J7 T ff G 35 F 7 1 fa B0 1) 3t
1T, 55— 7 T o g R A B — 2 i 5
WHEN, RPEFEA S22 0% (Han e al.
2000) .

L0, TSR AE T Metarhizium anisopliae SE—FhdE
BB B AU D LB, B 9T 7 B R A R R
ABAFRIBTARSCR (R MR HRR  2004) , A
S E HT IS R I Serpinl [ RE 5 A1 SR 47 14 %
KRR EE ) (AR DDLAE, 2020) , Rtk — 20 W
Serpinl MIFERIHLE, A< SCII 2 T 78 L% 5 1 Ak 28
B A RIS, B Serpind 25 110 4R I TR E A P AR
P, R A A I 6 Fh TG 1 2w, MG
KFHRE T Serpinl I SRR R RE S A IR, Syt
— AT Serpins AYTHAESRAL T 2%,

1 MR5RFZ*

1.1 #ifEHR

G0, TSR AR IMI330189 b [l Bl
BEAR P IR BESE BT . R IMI330189 BRI kA% 7E
PDAY [El &3 3538 ) 28°C 132 7 d, K&
T, AR SR ek BN AR T
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BIRiBN S S Al [T S g o= R ey i o8
Hdf e = S50 xR, 4CHHHFER,
1.2 kR RAFEAE

R KWE Locusta migratoria manilensis 5P 14 F
WA, BEEIFE N TR SR A AL, IR
30°C +2°C, FXHEE R 60% +5% , YW L:D =
14 h:10 h, WL RIS A4 5] 60 cm x50 cm x
70 em FLAK B IR B R SR E 3 R H, IR
30°C £2°C, YA L:D =14 h:10 h,
1.3 Serpinl EHHKJIREX

B 5 A serpind FEK ) KIGFTFE Escherichia coli
BL21 FAMEIEFN 2 LB ARG FR L, 37°C IR
Frd i, 2% F4EZ 200 mL LB H sk, 37°C 1
722 h (OD{H0.5~0.6), JIA IPTG EAHKE N
0.5 mmol/L, 28°C#53% 10 h, 12 000 r/min B>,
WCAETER, A 10 mL PBS ZE ik ek, &,
R AR 20 min, ELOHBCETE, RAH 8M JRE LA
P, FER FHBAEE S 1 D7 1R ARG MY Serpinl 7R
M, KM BCA & &ti%, #17 SDS-PAGE Hiyk, il
FE Serpinl FEHA M, -80°C KA,
1.4 FHEMNERZ

SIS 4 SR FE, KbER 1. 4T SRR R
IMI330189 il T-#5; AbFE 2. Serpinl FIH; AbFH 3.
ST 54 R B IMI330189 11 #) + Serpinl 7 [1;
AhFR 4. XFR (KM AF W BL21 (pET-21b) £
ITPG 15 T e 4 U 1) o AR 40 i 01 S 56 4%
T AR S0 5 A 35 v SRR TR 461 K3 B Serpinl AR
T, R (A, 2020)

x1 AEAEFFAMEFESRIRE
Table 1 Components and concentration of baits from

different treatments

il R BE HEHWE
pos:iil (spore/g) (mg/g)
Treatments Concentration of Protein
M. anisonliae  concentration
LB IMI330189 2.50 x 10° 0
Serpinl £ Serpinl protein 0 1
LB + Serpinl KA
R T oeIpInT . 2.50 x10° 1
IMI330189 + Serpinl protein
XfH& Control 0 0

. WHAURSA 5% MYIM JoE 2%k, Note: The bait was

sterile wheat bran containing 5% vegetable oil.

THFVECH . AL B IAREL 10 g &3k,
A 5% H9rim, WA, HE 1 B
FER 0 & i, K SR AR B 6 7 8 P i TR A T A
A Serpinl R LR, Al o JFFRE T
W MEA, IMAEZSS, R, £HY
YRS By, Ay B K B R R A 5

A HTE I E . R YURALEE 12 h 1
3 AR TR A AR EE v, R 30 koA 1A
FIE, BRI AR A3 S0 O 2 A e £ A )
e, BEARBES (A S ) . V24 h R
FUBLH B fef 22 1 ) DR 28 S G 45 0, TR 30°C,
MR 16 L:8 D, & HIdRALT-FIFENG 5L, IFitA
RIMBET %,

1.5 EhEAFRINANHE

S A RGBT IR TR 1.4, FEAR R E
WL T U ) MR 7 R 24 R TF IR, AR RS AL E Y
S5AEE AR 1 Sk, A EILES Sk, %
ZERES d (EIEWE, 2016) , KefgSk s ) & T
WF AR S ks, 1% 1.5 mL EP 4
1, A 1 mL trizol PKVEAIHK . HEIHKIAE 4CF
12 000 rpm B0 20 min, B3R AE N BHEBOR &
H.

1.6 RIFEEFMENE

M E AL Y AL B (SOD) it 4R 1k W
(POD) A5 & H B s E A TR R, $RAE
BRI AW T ik 5 T, B LG (PO) TR
WEZBE RN (FITH, 2010) . B
ARFEZME S K.

1.7 BBEEEMENE

ZYJRe A ALlE (MFO) I P E 2 B Han 55
fJ5 % (Han et al. |, 1998); 2B H Ik S-5% 5% il
(GSTs) {4 %E 2 B8 Oppenoorth Fll Welling )77
7% (Oppenoorth and Welling, 1976) ; Z. B JH 5 g
fitf (AChE) MG e 2 i ik (F A
i, 1991) , BMFEAREEME S K,

1.8 HERBBRIATIEEASENE

DA I 22 1 BSA SAFRMERH, 2 M Bradford
Jrki g (Bradford, 1976), EASEEA & & I &
3,

1.9 HUEAIE

FIT A Tt I 52 B4 K FH Softmax Pro 6. 1 344-F
FTicsk, AR SEO0 25 B 5 500 R SPSS 19. 0 174k
Pa500r, % Duncan IEHIT 2 HE HLE,
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2 GBRE5HMH

2.1 F k4 Serpinl EAXM R ERFHH AW
A

R RIS 1 R FE T HEAE A 7] ik B2 o 1 AR
bR ILE 1, 754 A T4 EE IMI330189 Ab
A, WK N 3 KRR T, £
11 KiFEHIET- R L7 80.6% ; M 3 KFNH
11 R, BRMBEITIET- R Em TX R (P <
0.05) . 7F Serpinl & IR MMALEEZH, 51 K&
B0 K, R RERIE ) SR AE TR AR, H
HXIRIREZESR (P>0.05), ¥ Serpinl ZHFI
SRR IMI330189 IR A A AR W R f5, 4
1 RAES 2 R RIFIET- 55 HoAth 45 41 00 Il M 2
5,83 RAE 4 R Bt st R 5 X B4
Serpinl FL AL P ZH Z Ml Hf TC W FE E R (P >
0.05), 1HEZE(ET 4= IMI330189 Hj b 34
(P<0.05); M5 R&ES 11 K, BRIYRITE
TR B 20 A1 Serpinl Bl 4b BE 2H #B I 2 T =
(P <0.05), {HA}MK T A6 [5) B 8] P9 2% 4
IMI330189 FpAbFRA ) RiHFET %, H2ER D%
(P<0.05), FiR%Z5REY] Serpinl 4 [ REHS I %
R AR L o P X 2 S0 e g P B0 7, (R R
BRI P FE T R AR

BT AR S 27 s b i Y ST T
Fig. 1 Mortality of Locusta migratoria manilensis treated

from different treatments

2.2 Serpinl B X FRIF K RIFEGH MR 220G
2.2.1 XHEEYIEALEE (SOD) {E LR
AL P ) SOD M iE R (& 2-A),

Serpinl 2 FAALEIAIAESS 4 KA 5 KA SOD 6tk
R XA, AT R AW ] B 22
5o SRR IMI330189 AbHEAHFE ALY 5 d NI
SOD JlPEX TR, HAE 2 KA 4 K2
S BHEE IMI330189 + Serpinl & F1IR-A 4L B
HAERT 4 d (1) SOD V&M B & & TXF RdL, HE
TLE R IMI330189 Ab B, B{K LM, Serpinl
ZE P A TR £ 10 AT Ak TS A I AR PN 1 £ B e
SOD i M 2 b FF# e SR IMI330189 5
Serpinl FHHIRA G, SOD if M4z sk {E H IMI330189
PR b BRZH ST R
2.2.2 X AAEYEE (POD) T PERYSZ IR
AE AL B i POD G PERBE (1| 2-B),
Serpinl £ FAALFRLHAESE 4 KA POD 3674 & 2 i T
YRR, EHE RN R & %5, SEE
IMI330189 ZbHRZHBRES 1 KAh, #EHERKNAY POD
WPE R R TR R, 4B IMI330189 +
Serpinl H IR A AP AL FEAGEE 2, 56 3 FIEH
5K, H POD 1 i F AR T 4R AR 1A IMI330189 FRpl
WHEA, EHERNZS AR E, Bk,
Serpinl £ [ AL 3HUFN 4R 4R TR Ab 355 K REA P () POD
TEPER B L TR, SRER IMI330189 + Serpinl
FERA AL A9 POD 36 1 45 4 B B IMI330189
LR Y82 R N S S
2.2.3 xiEySAE (PO) BEHETERYZ IR
AL H A B PO TG MR BT (E 2-C),
Serpinl AP BRS 4 KAb, FEHE KN PO
TEPE W m T X R, SRR IMI330189 AL A 7E
APRIES 1, 553 FIZE 5 KW PO I M 3% = X
A, ZTHERXRABWAERARE, SEH
IMI330189 + Serpinl & 1R A A B A L5 1 K1Y
PO 6 M 10 3 8 0 R4 A SRR TR IM1330189 4b 3
A, 553 RmF, SHEE IMI330189 + Serpinl 2K R
BACPRA B TR AL, (H S 4B IMI330189
WA TR EZ S, HERN 3 HERARE,
SRSV, Serpinl # A Ab FE 4R 45 B Ak B 5 TR R
N PO TEVER B BB, B7ES 1 R Tt
BN, SRR IMI330189 + Serpinl & IR &40
FRLA Y PO I PER SRR TR IMI330189 FAL i 4b FH2H 7
F1REREAMGES, FH_HZMHILRE
25,
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P2 ASIR)AL B R A< S QS DR I T 1 L A
Fig. 2 Comparison of protective enzymes activity of Locusta migratoria manilensis in different treatment groups
TE: A, BEMYBARREYE; B, SR AWBEETE; C, MySILRETG 1, A T 1 2 A PRAH B 5 X B 20 g
W, BRI 0.05 K FEZER BEM, Note: A, SOD activity; B, POD activity; C, PO activity.

The value of enzymes activities of treatment group divided by control group. Different letters in the figure represented the

significance of difference at the 0. 05 level.

2.3 Serpinl F B X FRIE ¢ 12 7 HEE A
2.3.1 XtZIREAALEE (MFO) T PERYSZI
ANFAL B () MFO 9 3% TR BH (& 3-A),
Serpinl & 1AL FHALBREE 4 KA, EHERNM
MFO i 1 . 25 s T X BR2H S At IMI330189 4k
FRAATEALFRAYEE 2 55 3 ISR 5 KU MFO I5 PE 4
MHHARE -, EHERNEZRARE, SiE
P IMI330189 + Serpinl 8 FHIR A AL PRAIBR AL PRAY SR
5 KAh, HE KRB H MFO 67 538 5 T4 R4,

HIES 2, %63 M 4 K, HIEALF4 A MFO
T 5 TR B IMI330189 B phAb3iaH | 7E4S

1 RFE 5 Rnf, H MFO 3% 1 B B8 T S48 3
IMI330189 HiphabFize , Sk [ F, SRfEppphab
FRLLFN Serpinl 25 AL BN /Y MFO 15 P40 B #4 12
LT, SRR IMI330189 + Serpinl 5 IR
B AL PR (Y MFO ¥ P i T A i S b B

2.3.2 XIAMEHAR-S-5 A0 (GSTs) TR0
ANFEAE PR B GSTs BTG PR (K 3-B),
Serpinl & FIAMHRAIAESS 2 KA 4 KA GSTs %
WEE TR, TR 3 R GSTs 1 M i F K
TXPHRA, SHEH IMI330189 AbFHLHAELS 1, 465 3
FIEE 4 KW GSTs 1 4 i &I X HE 4 T% 2 K
IS5 REF, FGSTs 1 M 3% & X 4], g4
IMI330189 + Serpinl £ A Ab FELH 7E AL BRI (1)
552 KM 4 KE) GSTs 161 i 2w T X B4, 7
B3 KW EMTXIA, HERE 5 Ko, SEE
IMI330189 + Serpinl & IR & 4L B4 Y GSTs 151
W T o E B IMI330189 A BR4, Mk EF&,
Serpinl & HANHG , R RIEARPY GSTs % J1 281
T FHRAR A S, SHE IMI330189 AbBR)S , H:
GSTs G 1 BT+ i - BEAR - P T s M
IMI330189 5 Serpinl IR A5, HLAk{EHEH
AR, GSTs 36 I7ERT 2 I ER &
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2.3.3 XTCBERHBEEREE (AChE) & PERYSZNR
ANFEALELAL A AChE YT PER I (| 3-C),
Serpinl K AALFRAIZESS 1, 2 3 FI%H 4 K AChE
BTG PR 2 & X IR, 55 5 KHT, Serpinl £
FHANEEZE () AChE 75 P W 35 1% T X% B4, e pdl
IMI330189 AbEEZHFEALERSS 25 1, 45 2 FI%E 4 K1Y
AChE 75 .38 & AL BRYL, 28 5 KAt, Sh{Em
IMI330189 4b FE 4H W 5 X T XF M4, & "
IMI330189 + Serpinl #H [ IR & Ak 3 20 75 4b 3 )5 56

2 KA 3 KA AChE 7 Mtk 28 w8 X HR 41 fngg
EEA IMI330189 FABHALHEAL; 7E2H 1 KRFIZH 4 K
BF, R T4HE R IMI330189 Sufigb Bzl . fafk
&, Serpinl £ H AL B2 FI 4% AR B AL B S e (A
DI ACKE 1 PR 258 b TS BRI B 3, SRE T
IMI330189 + Serpinl £ 1R & AL BRZH ) AChE 7
AR ARTA IMI330189 Fpph b FHRLZH Fif I 52 S T e J B
KA,

Bl 3 TSIk FZH X 2 M0 i 5 T M LA
Fig. 3 Comparison of detoxifying enzymes activity of Locusta migratoria manilensis in different treatments
T A, ZUREAMIHENE; B, AMEHIR-S-FeREMEEE; C, CZMEARBRIRMHTG kAW M b BR L AR 50 IR 21
BTG B LUME, PR R0 0. 05 K27 W&, Note: A, MFO activity; B, GSTs activity; C, AChE activity.

The value of enzymes activities of treatment group divided by control group. Different letters in the figure represented the

significance of difference at the 0. 05 level.

Zi b i, ¥ Serpinl H H 5 & & &
IMI330189 R & AL FE AR W ® 2 5, 5 %@ K
IMI330189 PRl AL HAH Eb, ZR 7 KRR A P ) MFO
GST, SOD. PO (i Ji F+ 5, POD 19 i& J1 BEAK,
AChE W) J1 2B ETHE BRI, #2IX LEfily
EHEMZE G TN T, R iR A& A AT
AT LR AR A LA A B S RRAR

3 &5t

BT Y R g, 23S H B W5
DL LAFIRAE I 0 3 D T, G o il 2 s N o e 32 1)
HEH M (Desneux et al. , 2007) . BiHAIFE
RIVFR SRR 5, R ISR P B R4
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L I B TR TR B 2 D RE Sk B AT
P 2 B S BEAR S T i (SRR BE,
2019) , Serpins AT LU i 82 1 P 22 R 26 1 %
B¢ R ny, M o 45 B A A % i 2 (Olson and
Gettins, 2011) o ASZEE A P 3E Serpinl H H 54
ERIR G A PR RIS ST 3, iEH] Serpinl
REAS AT 5040 ) 2 A T 0 AR 2 R g 422 %, BRI AR
W RIE R EE R AL, B serpins X HE HL{A Py
PSRRI A2 0, X T #5785 Serpins 110 ] 5 £ 2
BESIIMLE] . B Serpins AYZNREHA HEE L,

A L Y AL B (SOD) A A Ak W il
(POD) RS B M AL W B 25 H B 3 O0°7 Al
H,0,, 7B BT It o i) 4 4% vt 31 B 22 4E H
BIRTOFSE A I, Btk ik 5 S i T TR 5 Ak PR
R, AT EE AR R A P B R4 SOD A POD
HIEVETHE (BTHT, 2017), RUGHER R AJS T
R A BT 02 %, sk RO (1
SR, BRI SOD IR R RR 0°0, IRk
— LSRN POD THTETHR LLE BRE £ 19 H,0,
(A, 1994) , AT KM, Serpinl & 4L
FHZH 1 28 45 B IMI330189 5 Serpinl % H IR A 41
SOD {ifi J #5 e A i S Ak RLAH 3R 30 0y T 1 A 4
W] Serpinl & [ REW E — 48 M AR E KRR Y
SOD 1 7, 8 5 H A T8 B LA 7 i 260 208 Ji 1K
SERE R i A e R AR RE T, R
Sk PR 22 006 1 4R A B 5 . Serpinl AR AL
HA W POD Ry MG ME W A, sk E
IMI330189 5 Serpinl & 1A 41 POD 19 il i 1 3=
PR AR A e A, 4R DU T BE 2 R Ry S AR T 1 R A
P ZZTEZR N RIS R P iR &, SRR I 9 POD
WPEZ B, S DI N LRAIRR

2 U R A, B B s EAL B B R AR RO
DL ERAMRE I, b By A fblE (PO) 2k
WA N B EZEH T (Duan and Otvosi, 2001),
TEOT FRAFTESRAT T, PO BB My 2 o 48k Ji i
KU, RAHREGNBERS S 05yt
Fer, 5[] i AR Ak ao A v i i RS ) S5 T
AR FERE AT ( Cerenius and Soderhall ,
2004) . WY HMER Beauveria bassiana 13 A X G E
Y20 Anopheles gambiae W, 8 B8 & 14 43 A4
. WL LIS X B0 A B AR IFTI A
BAL RN, A EEERENNERET

(Yassine et al. , 2012) , AW LM, FELEERE
ABETI, A KR A PO 3 M B % T RR AL
F AR, & 52 PR AR 5z 7 B IR LA IR ¢ i AT Y
e, IHTESARRR QLB K AT Serpinl H H
FIhALBR S PO & MR B TE S e, K s AR
IMI330189 5 Serpinl 1RG5, AR CEAN
PO JEPEE— 2 F+ 5, B Serpinl £ H HEWS A 5K
TR AR R Y R AL SO, B R R R Y A
BT,

ZUIRERALHE (MFO) A9 Bl 6065 40 i (0 3R
MEREAS, HhEFEENYEHREER
P450, RS EA B IR Y, B HUiAR P i A A B
P450 5Z 4G IR INA G ¥, J5 8 NADPH if i,
WRIGEGIFMOE A, R IR ok, &
[t DR O BE M (Zhou et al. , 2010) . 55 m BT
FERIL, FIER TR 5 PR A HOERR 5 b PR R e
I, B AR R PN 1 i 2 B MFO 35 2 1 35 7
(BT, 2017) o BARE SR FIAS [R] A4 B b B Ak
SRR E B Bradysia Odriphaga %M, & BN [A]
A% BR8] feff 4l S 3R MR EE WO P 18 MFO T35 74 52 30
A E S (P2, 2017), XLEHFTEERE—
A T MFO B sEThRE, AT R, TR eg
B A A ISR Y A9 MFO J5 P T+ 5, W Ak
TERRM A i 2R R T B B M 5 Serpinl 2R 11 B0 b 2
J5 PO TEPER B Th e %, Rk IMI330189
5 Serpinl ARSI, AW RIEAPN ) MFO {51
B AR T PR A P B G S e B, KD Serpind
T RERS 98 7R SR ) 2 Th RS AL B T 1k, 42
o AR IR R R AR T R R A RE )

BEH AK-S-56 8 W (GSTs) Mo #/EH £ %5
VR ILTERE B8 i 1k 30 I A o T I, ol HG 3 i 5 4% o
AFAFY PR R TR AR S, AP U
Tk A RR (e {1 2% M B2 PR W ARt A Ah 2 B 32 3
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