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Effects of soybean trypsin inhibitor and defense signaling compounds on the protective en-
zymes in Spodoptera litura larvae. WU Guo-zhao'*’, YIN Neng-wen'??, HU Lin'?*’, YE
Mao' >, SONG Yuan-yuan'??, ZHU-SALZMAN Ke-yan*, ZENG Ren-sen'””" " ('State Key
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gzhou 510642, China; *Department of Entomology, Texas A & M University, College Station,
Texas, USA). Chinese Journal of Ecology, 2012, 31(3) . 652-658.

Abstract ; In this study, the second or third instars of euryphagous insect Spodoptera litura larvae
were continuously fed with the diets containing soybean trypsin inhibitor ( SBTI) for six genera-
tions, and the protective enzyme activities in the midgut and fatbody of the fifth instars of S. [litu-
ra larvae were evaluated. SBTI inhibited the SOD and CAT activities, but the inhibition effect
decreased with the increase of successive culture generation. On the other hand, SBTI promoted
the POD activity significantly. Pre-exposure to methyl jasmonate and salicylate for 48 h had sig-
nificant effects on the SOD, POD and CAT activities, and decreased the effects of SBTI on these
protective enzymes activities significantly. These results suggested that S. litura could regulate its
protective enzyme system and gradually adapt to protease inhibitors, while pre-exposure to volatile
defense signaling compounds could enhance the adaptation of S. litura to plant defense proteins.

Key words: protease inhibitor; protective enzyme; methyl jasmonate; methyl salicylate.
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WAL GV h e 2 1) . B SR 5T e
E AR Z200F 5% T IE 53X ( Macedo et al. ,2002 ; Sagili et
al. ,2005 ;Oliveria et al. ,2007 ; Tamhane et al. ,2007 ;
Wang et al. ,2007) ., C A 455830, 8 H B0 55
FEIE 2 410 1) Bt 40y 58 v gy 10 2 1l T 2 T S ) —
figh 30 H s 3 H 4 fU A K& B 5 A7 T (Tamhane
et al. ,2005 ; Bhattacharyya et al. ,2007; Zhu et al. ,
2007) o BB A7 A B S AL ) B AL T (superoxide
dismutase ,SOD) it % fL 2 ( catalase, CAT) Filidf %4
L P ( peroxidase, POD) , ‘B ATTRE W5 15 B 240 A P4 1)
B 3 By 1k A R AR B 4R R IR
ARG B (22 A B 1994 ) . Fridovich (1977 ) 4%
X 3 FEEFR AR B R G, IEW SO, X 3 R
AT LA R Ay A B AP A (2 8
o IR AR BOMNEY) TR, AR B A R
AT REA AR S TS A 1R o it S A S iz, I mT fiE
SR L AN A AR A (B B AR A5, 2000
Djordjevic, 2004; Valavanidis, 2006 ), 2% J& H %
(1994) BEFERWT, ki DRI (A P9 SOD [ CAT . POD
5T 254G 5%, Rt SC (2001 ) TA R B A B HUiAR P
CAT F1 POD 51 5 PEAF7E— e RUARICHE , R/ S
(1998) AR A UM CAT 5 A (R PLashi A — 22 1
FHIAE

)32 3] e 28 5 5 38 R SRR Tk A% R
BI BN = i Aes , B SR T 1 o) ) 1 B A8V 15 = i
RIS (Li et al. ,2002) , B FHE RS
JT I 1 B 2 5 =2 IS . AR FI R FH TR (methyl jas-
monate , MeJA ) Fll7K 4% 2 H 5 ( methyl salicylate , Me-
SA) Yo S A W45 1 B A S S AR S B, T A )
HURA G RGBS . A Gl &S IR
G BE D IR SBTI N TR 2 AN [R) Hu il A8
Wk gly L L) R IS H fubd % R MR AR S W U 5 1] SBTI
N THaFEX4) 4R Py SOD [ CAT 1 POD 3 Fl 447 il
VRS2 IR PR ZR A SURRE T IR o7 I 2, 1 i 00 ) 741
FE R AE B A 5 o3 7 A8 AR AR AL

1 #MREFZ®

1.1 R R 57

111 R R im 3R 5k RISUR K ( Spodopt-
era litura ) HJHCR A AL F AR AR K224 el Y 52 56
R, Z JE1ESE 8 %= N TARDBFEA TR 35 (221
2010) , 2 IR JE S AR (253 ) C, A B
50% ~70% , G 141 : 10D,

1.1.2 #hdiasRmg W5 N Rl soi
Ik U AN TR BRI £ (20 emx 12 emx
5 em) P, HEF TR &6 EATJLA /ML FE &N
B RS IS B S N DR I R B i PR
B A e M i A, AR FEA A KRB
g, Phik RN —B e = s R A A
0. 5% K7 JPE A (1 B0 I 7N T ARDERAEA TR 55

1.2 SCEeAb 3 KU

1.2.1 4kRErsE SCE0eE 3 NM0RE. 1) FEE A
Tk #2401 5 (control ) 52) %l 4L 5 I FF 46 FH A
A 0.5% (1100 g AN T4 50 CHIEIO0.5 g K
T TR A 0 ) 1 K R B R P RN T AR
B FE;3) g i = AR & A 0. 5% 1R Tk
B EN RN TR SR, B3 MEE
FANTER 20 k4, A 37 2 1 EUR g S D 1R
(555 Sk —4,-70 CHAF) . BAHES R 30
L AT AR AR 37, LASE 1 R4 Akl 5 e i
BCHLT R BRAE R 5 2 AR IR AT Ak AR 5 AR
AR = B P R 2 AR 1l A R A SR 40
5 3 AR IS, A KT e in)DRL T % 22 1R 5 6
Ko

1.2.2 (59 s Pk /N e —30 st
LU 1 4 AR R EAE 5 W BT MeJA Fll MeSA
AR B S M T A B R — /N TR R
MRIETE 10 L BB IRAG A A Sk | FRREAR S FH 325 W g [
SEFEA SRRSO R A HOB BRI 55 1, 2.5 ul
B HER I 1 uL 15 S Y0, s e itk
PIRRAE I Rl 35 YRR R, #E R AL B 48 h
JE AT AR, SRR E DT 6 ANAREE. 1) R
A% 59 5, S 0 3E A T ARV FE (control ) 52) 422
filk MeJA 48 h J5 U IS8 A T DB 3 (MeJA) 53)
i MeSA 48 h J&5 i il N TARDEHE IR (MeSA ) 5
4) RS S Y IE, W IN 0. 5% SBTI fa e i 57
(SBTI) ;5) $%fih MeJA 48 h J5¥HNE 0. 5% SBTI 4
B FE (MeJA+SBTI) ;6) #:filt MeSA 48 h J5 s fin &
0.5% SBTI 7%} M2 3% ( MeSA +SBTI) , 44~ 4b 3 3
ANEE L BAEE 20 Sk H SR 2 S EC g R
NEMiR (45 Skghdii—41) ,-70 CHR-AF .

1.3 W&

W I 4y Herb i A0 TR T A RE O TR 1Y
0.04 mol « L™ pH 7. 0 BIBERRZE M (7 1% R LN
WIS BERR ) 1 mL, ZEVKIR S50 T 2138, Fns 51T
12000 r min™",0 ~4 °C 5.0 20 min, H 3 ED -1
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0Py A EHWR 4 72 H —FIIR T A U455 ), 7E 405 nm AL %E

1.4 FEEPEN e

1.4.1 SOD {&HEWME 28 F 2% (1983) )7
B, I U PY LI E 3 mL ROV (0.3
mL 130 mol - L™ E"J%ﬁﬁf{,o 3 mL0.75 mol - L&
WP ,0.3 mL 0.1 mol + L' ) EDTA-Na,,0.3 mL
0.02 mol « L' B #E ) A 20 pL B, & F
4000 1x HYGAT R KW 20 min, LAEEGH X BEAEFAE Ky
Z5H L, F 560 nm YA T EG L, LA NGV ' Ak B
(R0 SE AR AE R 380 T 2R 100% , 43 593 [ il Sz
R ZIDH] NBT Yol JEAHNHE , LA NBT Y6if
Ji 50% Bsf 11 il 9 FH £ o — A Bl G B0 (U ), THER
SOD T DA % 2 v 85 1 i & A 19 Bl % SR 62 (U -
mg™' pro) &K,

1.4.2 POD {&MIE SR Simon 45 (1974) fr 4
AW %3 mL VAR RERF 0.2 mol - L7 BER
22 (pH 6.0)2.9 mL,0. 019 mL A AN ,30%
H,0, 0. 028 mL 150 wL B, LIZE ol fES H, 75
470 nm P T A, FERE 1 min PE OD (H—IK, &
ZEME 5 min, BFEPELL OD,y + min™
LR

1.4.3  CAT {HEMEME R AR WG 06 ik
ME (PR Mk, 1994) CAT i PE. CAT 70
H, 0, i 2 3 3 in A SR R &% vk, Fl4r i H,0, 5

. mgf1 pro A

HoAE R B AT 1A CAT B9TE I, CAT % P B fir
FESUN BB 1 wmol B9 H, O, B 1 BTG
PEEARL(U) ,CAT 35PELL U - mg™ pro iR,
1.5 HEHEENIE

A= E K H Bradford (1976) J5 ik, ffi
FHA- I3 8 AR AR
1.6 it

FIH EXCEL , SPSS 16. 0 S5k (4 45 5us g it
AR Tukey 752 M 2 1% 0 56 AS ] Ak B 1] 1) 25 57
M (R K 0..05)

2 ZERESWHR

2.1 KSR A A 7006 R0 i &y A LR A
8P A
2.2.1 SOD &M i1 a0l KOG AR F G
TN T RSO M 4y b i FBE 7 44 9 SOD 3% 7
A TRIETSCRAE R W2, 56 1 B RS
B, 1 b A1 A 7R A 2 o B AR D 4k SOD 37 14 43531
A X IRE 14% 1 16% . 55 1 S =24 di kb3 |
W FnRE A SOD 1 14 43 3l J2& X BRI 32% 1 33%
=AY IR R AR, A ) ) 4R 3R SOD 1 R 52
SR /N A AR R B AR L R B

Bifi 5 2 A ) R A B4 R B 1 i

F1 NYRH KRB =RYAFBFEAREFEEOEBINFIFILER 1 ~6 KEW 4 RPFFAERER SOD &
Table 1 SOD activity in the fifth instar larvae of Spodoptera litura continuously exposed to soybean trypsin inhibitor ( SBTI)
starting at second or third instar from the first to sixth generation

SBTI 4b## SBTI Ab 3 Tl i e
A% I SOD P 50t B HfE SOD 3 P XA
(U« mg™! pro) (U - mg™! pro)
1 Control 5.69+0.13 ¢ 1 6.98+0.01 ¢ 1
2 0. 80+0.00 a 0.14 1.12+0.05 a 0.16
3 1.85+0.02 b 0.32 2.30+0.00 b 0.33
2 Control 5.40+0.25 ¢ 1 7.31+0.23 ¢ 1
2 0.85+0.01 a 0.16 1.46+0.03 a 0.20
3 1.53+0.01 b 0.28 2.05+0.03 b 0.28
3 Control 5.80+0.09 ¢ 1 6.84+0.08 ¢ 1
2 0.99+0.01 a 0.17 1.85+0.05 a 0.27
3 4.06+0.04 b 0.70 2.67+0.04 b 0.39
4 Control 5.80+0.09 b 1 7.36+0. 16 ¢ 1
2 3. 71£0.07 a 0. 64 4.20+0. 06 a 0.57
3 5.45+0.24 b 0.98 4.86+0.08 b 0. 66
5 Control 5.70+0.04 ¢ 1 7.42+0.16 ¢ 1
2 4.3906+0. 0261 a 0.77 5.19+0.12 a 0.70
3 5.02+0.05 b 0.88 6.31+0.12 b 0.85
6 Control 5.95+0.06 b 1 6.70+0.06 a 1
2 4.99+0.05 a 0.84 7.50+0.05 b 1.12
3 11.42+0. 11 ¢ 1.92 9.78+0. 14 ¢ 1. 46

AR RSB A RN PR 2R B, T,
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FIXE SOD i P SR sk 553 , 4l v i R I 1k P
SOD {EPEF R IR, fRFR 2 6 A4, Z ik 4 &
AFRAR RPN SOD 3 M5 X A B2 5, =i
AL 3 41 H iz RS A N SOD il i 3 i
Fim TR B AR AN SOD 167 43 31l He Xt R
= 92% F1146%
2.1.2 POD{EPE MR 2 AT, RS k4l U
A 0. 5% 1) SBTI FARDEHG |, 2 5 iz AT i 44 9
(1) POD i & TR LS8 1 AR i g K
JHREE A D 1 904 5%, R R FBS AR POD 34 14 43 531)
JXF BRI 10. 46 £5F0 4. 92 45, 55 1 AR =4l huab
B AR i POD T 14 433l 2 % B 8. 68 f%
14,10 £, =% ORI OG RAR 1 Jl l 70) 4) 5%
POD 5 £ T e i B2 5 /1N At 25 At 22 B A R 7Y
A T ELN 74 P Tt 3% A %) T o S B S S I
W , HEAh A A A S B AR

Bifi 2 1 SR AR B0 38 i, 4k AR 4 sl fig LG Dy 44
PR POD 3% 14 11 T e s B2 22 35 T O 8 1 e 34
T RSN SBTI Ak B G 4k AR 4l U S POD i
PEXAESS 5 AR B B A, 43 51 % B 60. 50
17.50 % ;10 = . =& WIS n SBTI Ab 3 i 464X %)) i
REMiIARN POD TGP ZESS 1 A3 B K AR, 5331
Ty XFRER 4,92 4. 10 7%, H SBTI %t — #3145 i SBTI
b PR A 4k A R4 H iz RS A4 N POD 3% 24 5% i 4

K,1 ~6 L4 H POD {5 PE 3 8 3% & T X BA = i%
WIS SBTI AbBEY . T35 2505 6 8, Zih | =i )
ALEE ) 41 HUoA B TS 7 AR PN B POD il 14 38 W 2%
BT IR AR R IR 3. 65 4. 76 1512 18 3. 73
o FHOMCAT I R R R A AR A 0 4y
Jig R 4 PN £ POD 375 1 A7 2k S o o e
2.1.3 CAT M 23 a0, K e (g i
FUXF 1 ~6 AR 7= 1 RSOk &)y B g R B
T CAT IEPEMFE FARCR 38, 55 1 R4 R
TREE ARSI R SR b s AR IR CAT 6P
EXT BRAY 72% F1166% , Ag iR N CAT % M T+
HEER TR, 1R =By R T RE A
T AL 3 A MR R CAT 36 P52 2141, 43
SIEXT A 67% F191% . — %40 d R W AR 1
R 70045 35, i CAT 36 M Z R/, Hifth 451X
WAL

B R FRARER B, = R VR SBTI 4k
PR AR AL H b iz R D A N CAT 36 PE 28 %G
T FHREARAR G T ka4, G o i CAT i 1
BIESS 6 AR B KAH, 73 5 o X BEAY 1..09 .2, 10
A 3 R SR 1 IR 0 6 &0y B R i CAT 3% 41 61
ORI, # P 5 N CAT 16 PEFH e g B e, 4wl
FRE 6 X, Ik 4 H A H S AR Y CAT 3 1
5t R B 22 5%, IR UIAL B G 4 R ep i RS

x2 RYEB RN ZRYRFRBFEAREREAHEMEIFTILEG 1 ~6 REERL R HFAERH &R POD &
Table 2 POD activity in the fifth instar larvae of Spodoptera litura continuously exposed to soybean trypsin inhibitor ( SBTI)
starting at second or third instar from the first to sixth generation

SBTI 4k £ SBTT 4b#f Tl i 1 ¢
FTHEAR Y POD 7 1 555t IR H 1 POD {1 55t
(0D » min™' - mg~'pro) (0D + min™' + mg™' pro)
1 Control 0.0028+0. 0001 a 1 0. 0059+0. 0001 a 1
2 0.0293+0. 0002 ¢ 10. 46 0.0290+0. 0001 ¢ 4.92
3 0. 0243+0. 0002 b 8. 68 0. 0242+0. 0003 b 4.10
2 Control 0. 0030+0. 0000 a 1 0. 0058+0. 0001 a 1
2 0. 1271+0. 0030 ¢ 42.37 0. 0169+0. 0002 ¢ 2.91
3 0.0512+0. 0007 b 17.07 0. 0098+0. 0002 b 1.69
3 Control 0. 0030+0. 0001 a 1 0. 0062+0. 0003 a 1
2 0. 0970+0. 0004 ¢ 32.33 0. 0257+0. 0005 ¢ 4.15
3 0. 0260+0. 0003 b 8.67 0. 0208+0. 0003 b 3.36
4 Control 0.0031+0. 0001 a 1 0. 0058+0. 0005 a 1
2 0. 1020+0. 0008 ¢ 34. 00 0.0173+0. 0008 ¢ 2.99
3 0.0130+0. 0001 b 4.33 0. 0091 +0. 0004 b 1.57
5 Control 0. 0034+0. 0005 a 1 0.0053+0. 0001 a 1
2 0.2057+0. 0012 ¢ 60. 50 0. 0249+0. 0005 ¢ 4.70
3 0. 0595+0. 0002 b 17.50 0.0122+0. 0003 b 2.30
6 Control 0. 0027+0. 0005 a 1 0. 0059+0. 0003 a 1
2 0. 0099+0. 0001 ¢ 3.65 0.0281+0.0012 ¢ 4.76
3 0. 0059+0. 0001 b 2.18 0. 0220+0. 0002 b 3.73
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Table 3 CAT activity in the fifth instar larvae of Spodoptera litura continuously exposed to soybean trypsin inhibitor ( SBTI)
starting at second or third instar from the first to sixth generation

SBTI AbFf SBTT 4bH 7 IS
Ay HEAL )34 CAT Tt 55560 18 A CAT {1k 5 LG
(U - mg™" pro) (U - mg™" pro)
1 Control 387.31+1.91 ¢ 1 206.67+0.77 b 1
2 279.19+0. 65 b 0.72 342.77+0.59 ¢ 1.66
3 261.26+1.91 a 0. 67 187.16£1.03 a 0.91
2 Control 378.05+1.03 ¢ 1 189. 16+1.28 b 1
2 348.61+0.74 b 0.92 353.38+0.48 ¢ 1.87
3 333.86+0.25 a 0. 88 128.91£0.34 a 0.68
3 Control 360.33+3.33 b 1 208.79+1.33 a 1
2 167.59+0.31 a 0. 47 576.27+0.33 ¢ 2.76
3 498.01+0. 63 ¢ 1.38 361.73+0.87 b 1.73
4 Control 388.98+3.27 ¢ 1 216.95+1.00 b 1
2 252.76£1.60 b 0. 65 556. 67+0. 46 ¢ 2.57
3 218.20£0.55 a 0.56 165.70£0.74 a 0.76
5 Control 362.62+0.38 a 1 194.29+0.41 b 1
2 367.240.26 a 1.01 187.38+0. 56 a 0.96
3 397.57+5.35 b 1.10 197. 050. 40 ¢ 1.01
6 Control 343.29+0.19 a 1 196.25+2.77 b 1
2 375.45+0.48 a 1.09 296.09+0. 78 ¢ 1.51
3 720. 66+0. 82 b 2.10 121.98+0.33 a 0.62
WA N ) CAT TR iA 2 v T B g FE iR b i RS D7 44 POD 3 M T+ &5 9 i 2, 17 H MeJ A

SOD ¥ 43 51 e X BE = th 929% F146% , 2.3 1 ]
U SBTI AR AR &) AR 7 42 CAT ¥ 14 3] 43-531)
FESS 4 1855 3 B BN AAE, LB 730 S %t B
2.07 .1.25 1%,

2.2 G5 TR L A 1 A A R AR S
TR 4y HE R i 1) 38 B35

2.2.1 SOD i&tE  SXFHEAMLL , BSR4 B
LS S W MeJA I MeSA 48 h A] i 35410 ) Hi4))
AP g A 5 AR P9 Y SOD 364, SBTT i mT fg & ikl
Hegh g B R I A P % SOD § e, 4 A5 5400
MeJA Fll MeSA 48 h ] &t 2% SBTI X RIS K %))
dud 7 R A P B4 SOD 375 1 B4 ) 23 SR | 4 g L
LR P SOD WM, MeSA X RIS k4l i SOD
TP B 0 ) 252K SR T MeJ A AR B MeJ A Uik 2%
SBTI X RBHC ik 4l HUH i SOD i o A FH 85028
F T MeSA ALEE 1] MeJA £ MeSA X4y g i
RN SOD & IVEZCR N 22 AR (£ 4) .
2.2.2 POD i R 5 AlAL S5XF A A, —
WA RS MK 40 H A2 fil (55 W) 5T MeJA Tl MeSA 48 h
RSN SBTI AbH ¥4 0] 1 25355 5 RS0 i I i &y T
H iz FE 5 7R P9 POD 36 7 T &, H: POD I P 1 43
WX BT 11,75 4,31 f%, F S 4 il 45 5 ¥ o
MeJA Fil MeSA 48 h W% T SBTI Xf RIS Mk 4))

VR RO 2 KT MeSA FITE R

2.2.3 CAT iHPE Aok 4y B fil (5 5 9 i
MeJA 1 MeSA 48 h Ji5 ] {3 3 hin H 4 A v iz
CAT {4 7 H A Wi A CAT {54, H MeSA
FIVEFHAICR .35 b MeJA Y38, 5 %) BEAH Fb | SBTI
b P IO T 4 H R N CAT J5 M 1 T 2 1 fih
S5 W IT MeJA FIl MeSA 48 h 1] &k 2 ekl 22 13 Fb 41 41
YEHT, I H. MeSA HIZE/E FIACR 1.3 KT MeJA 1)
YERIRCAR, SBTI 4k 3 nT & 25 T &5 4 B g 17 44 Iy
CAT JHPE, M HUSEHEfE 5 BT MeJA Fil MeSA 48 h
W AELZE T CAT GRS IR, H MeSA AYIEZE
YEFIROR W25 T MeJA(3R6) .

&4 MeJA/MeSA 5X SR E B BHIH F X MR A
&4 B s A A RS G R A SOD & TR R0
Table 4 Effects of soybean trypsin inhibitor ( SBTI) and
MeJA/MeSA on SOD activity in the midguts and fatbodies
of the fifth instar larvae of Spodoptera litura
Qb3 N7 ELURES
SOD Gtk xR SOD &M HxHR
(U - mg! pro) HH (U - mg! pro) HH

Control 5.69+0. 13 f 1 6.98+0.01 d 1

MeJA 4.69+0.13 e 0.82 3.14+0.06 ¢ 0. 45
MeSA 2.29+0.07 b 0.40 2.69+0.03 b 0.39
MeJA+SBTI 3.15+0.08 d 0.55 3.07+0.09 ¢ 0.44
MeSA+SBTI  2.82+0.05 ¢ 0.50 2.63+0.03 b 0.38
SBTI 1.63+0.01 a 0.29 2.25+0.03 a 0.32
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RS5 MeJA/MeSA MK EREBBEINHFX ML RHEA
% 4h B R A FBE AR R A POD & 1 EI 200

Table 5 Effects of soybean trypsin inhibitor ( SBTI) and
MeJA/MeSA on POD activity in the midguts and fatbodies
of the fifth instar larvae of Spodoptera litura

b3 L7 J iy vk
POD £ L% POD {1k papi
(0D + min™" WA (0D » min™'  HUfH
- mg”! pro) - mg~! pro)
Control 0. 0028+0. 0000 a | 0. 0059+0. 0001 a 1
MeJA 0. 0221+0. 0007 d 7.89 0. 0260+0. 0003 ¢ 4.41
MeSA 0. 0241+0. 0004 e 8.61 0. 0258+0. 0006 ¢ 4.37

MeJA+SBTI  0.0051+0.0001 b 1.82
MeSA+SBTI 0. 0068+0. 0002 ¢ 2.43
SBTI 0. 0329+0. 0002 f 11.75

0. 0082+0. 0000 b 1.39
0. 0086+0. 0004 b 1.46
0. 0254+0. 0003 ¢ 4.31

F6 MeJA/MeSA MAEBEEABINFFNMUTHEE
ey A S AG A A CAT & MR R200

Table 6 Effects of soybean trypsin inhibitor ( SBTI) and
MeJA/MeSA on CAT activity in the midguts and fatbodies
of the fifth instar larvae of Spodoptera litura

Filin RS
A3 CAT itk Lt CAT itk 5%t
(U - mg™! pro) i (U - mg™" pro) LUAf

Control 386.47+1.49 d 1 196. 54£0. 87 ¢ 1
MeJA 568.11+0.78 e 1.47 145.44+0.29 b 0.74
MeSA 1136.22+0. 17 { 2.94 62.89+0.44 a 0.32
MeJA+SBTI 301.45+0.64 b 0.78 251.57+1.93 e 1.28
MeSA+SBTI 328.51+0.75 ¢ 0.85 222.09+0. 66 d 1.13
SBTI 212.5620.52 a 0.55 255.51£1.00 e 1.30
3 3 it

B 7 Dk Aok F v | BRI K = 1 i A1
KA FAA W 0B R AN, B AEAESE SOD | CAT
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