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AN IR TE #5 B Xt £k BB T B I\ ( Cucumis sativus L. )
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BAH R EER L ARR, AR

(1. MR R 2540, Bt 2100955 2. P4l BB ZHF 58T, RJR - 030031)

R B FFRUKES , BF9E T SMNRIE RS (Spd) 5t NaCl i T HiEh B 170 R B 1 A B IR b 4 v AR AR 3 T EIE B
ARG A BREES (TGase) i AT Z B RAEMOCEHEHNE M, 25REH,SMF Spd fEIEE NaCl a4k
TGase T 1 -4 1445 & &5 B % (Put) \Spd KR (Spm) K B ik & & ; 42 F B AL AL EE (SOD) \HLIf i BR 1t &AL 4B (APX)
A B H KA JRES (GR) & 1, SR S PIIR MR (AsA) ZKEHE bR (Car) JEJREIABEH K (GSH) & & K iE R R Bt H ik Ak 2
BB BK(GSH/ GSSG) HfE , R S HTIR I B/ HL IR I R ( DAsA/ AsA) LU fH ; Rl B 35 PR AR AT G i AL &L (H, 0, ) FITT — %
(MDA) & IR EEMREOL A5, % NaCl e x4 A K g, K0 Spd MBI ENEMEAZ - TREREIRS
MHERIRGE A S L M A B SRR TE P S BR BB T , T R AR a6 Xof i AR B A 1 5
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Effects of exogenous spermidine on active oxygen scavenging system and bound

polyamine contents in chloroplasts of cucumber under salt stress
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Abstract: The objective of this study was to investigate the effects of exogenous application of spermidine on the growth,
active oxygen scavenging system and bound polyamine contents in chloroplasts of cucumber under salt stress. The results
showed that under salt stress, exogenous spermidine increased TGase activity and bound putrescine, spermidine, spermine
and total polyamine contents in chloroplasts. The activities of SOD, APX and GR, the contents of AsA, Car and GSH, and
the ratios of GSH/GSSG in chloroplasts were increased, while the ratios of DAsA/AsA and the contents of H,0, and MDA
decreased. Furthermore, exogenous spermidine increased net photosynthetic rates, as well as alleviated the salt-induced
plant growth inhibition. These results suggest that exogenous application of spermidine could alleviate salt-induced
membrane injury of chloroplast by increasing the active oxygen scavenging ability and the bound polyamine contents in

chloroplast.

Key Words: cucumber ( Cucumis sativus L. ) ; salt stress; chloroplast; active oxygen scavenging system; polyamines
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10% , B E 254 £h% 1+ 2600 77 hm® ', HAT, BEE BMiE S mA A B 359K, IR 2 SRR WA S B AL B AR
Sy B P AN Bt 35 R AR E AT, b T AR 40 B TR 2 B AR 1S P R A S TE BRI S S
PR , KB4 IS A B R SR E D . A URAYEE 1R K%, 2Pk
FEAETE R — A EE RS, R P X B R R A RS D . A RE R, HhbhE T SR ik
H,0, & B30, ARG A ALV R R ) | i AR A M IR , M A 4P T o EA SR ol X B B 3 1
Yy SRS P EUE BR R BRI RIE 2

IR — T I T A Wik 3 B SR E A W T IR 4 T RS R & 0, PR 38 R SAE AR Y
KEMRZH, H AR e 41U AR B R E RS KA T W0 A 5 I8 R T 4 V819 40 B P S 7 P Al 55
R E BB . YR LR SRR (Put) RS (Spd) AU % (Spm) 25, Horh Spd 53
JopiE P 2R Y], TR BT R AU E R BB B AR B, T AR S SR ERES
T BT WAL AR it Spd T AR R KRS L E kD) RN N Sy it . BOE ST
FH,Spd SAEYIM- SRR B VA ARIBNA T, 3 A LS A4 Spd FEMFRILE R FE AR
T R AR IS PR, JS BRI RN 13 AL AR BB i, S I 3 ), SR Spd T LABEL AL a8 T KRS
IS 2R AR, I 6 A1 AL USE B - A % 2 ) psbA \psbB psbE \rbel %5 ™), SME Spd AT
DASR R b e T KRS A A B 2 S B R EROLE e,

RSO BEFE R B, SR Spd AT 3 1R R A T B A FIAR &+ SOD . POD Fil CAT 5, &A% 0, 7
A H H,0, 1 MDA & &, Zffsh e 5t 8N E . {74 56 Spd 55 NSRS Eh e 56 R BT ff L
i , HFEAMIE Spd Xf bl T BN SAEHEABE R R E RGBS RSB ZW, A B F N4 /KF
WRAE R~ Spd 1= BURGIER R AR FEHLE] . it , AR08 DA pih 68 7 B A BA 8. 25 1 A 3G B O itae
BE—2HRTT Spd Gfife 2 NI SR AR Ja6 45 5 PO AL
1 #HRE5H®
1.1 54038

PABTERRE J1 4558 ) ¢ 1< % % M ( Changchun mici) * FiHTih BB 1355 19 # % 2 5 (Jinchun No. 2)’° # /K
( Cucumis sativus L. ) " ikt . MR FEHBTEAARDHEERTEN,BEEIR 25 ~30C KR
15 ~18°C, % M — DB, PR R —BUAEMREM THA 1 508 B 49 118y 38 INEL 5 78 R 7K A8 Py
RS, Y EFER pH 476.5£0.1 . EC H2.2 ~2.5 mS-em ™, K8 5S(40 min-h '), 4hiE =M —000,
WP AT & 4y 8 4 F A #EAT IR A3 : (A) CK, B SRR 5 ; (B) CK + Spd AL 3, & FR WIS I Spd
(Sigma AFI =) ELYWEE N 0.1 mmol - L™'; (C) NaCl b3, B F5: W8 il NaCl (43 #746) &4 8 Bl 50
mmol-L~"; (D) NaCl + Spd &b ¥, & 35 ¥ [F] B ¥ S NaCl F01 Spd, i 28 ¥& B 4> %1 27 50 mmol - L™ 1 0. 1
mmol -L ™", [AlA}F4EK 18:00 Hf i) B Al D LbFE M- EMHEHE 0. 1 mmol-L~"'Spd, A FiI C bRt R RE (AT 281
K, B Y B R FR M B0R 0. 01% MR TETE M Tween-20, 4 TR IEABRVR B IO Fe € , b ¥R M1 45 2 d
B 1 BRI 37 d FIESEEOLE B, F R TR M T 58 R e &R IF T e R BG4k,
HITHREZE GBS ERAGEHEABERRENINE , B 3 RER ;403 8 d BT F A K AT A &
BARTEEENE,

1.2 {izEmH

TEEE W : 43 HNE 15 BRATE , FRZRIB/K ph e T, I TR E K 43 FREFE , SR J5 115°C R 15 min, 75°C 4L
FlEHE, FTE.

M AR R AT A & XA (EPSON EXPERSSION 1680 ) ¥ 4J i - i B G R A Ha fisi , - FH B4
S3HTER 4 WinRHIZO (fi1E K Regent Instruments 23 7] ) 43#Hr it (58 - E AR . IR ARIIE R 15 IREX,
BOPHE,

HRR A 45 BUH J 10 g, B 8 Takeda %1% ) J7 g R B S 44, FIZE wh i (pH 7.8, & 0. 05
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mol L ™" ] PBS,5 mmol - L ™" f) EDTA ) B 7% M-S A, F T 1l 2 48 AL 1 152 fL. g (SOD) i35 1f R it 4 AL 4 il
(APX) e H BRIE RS (GR) (B E LR M BRIA J5 S ( DHAR ) (S S HTIR I BRIE SR B (MDAR ) (5% 45 B ik g
(TGase) EPEFIHLIFMLER (AsA) JRAPTIRIMLER (DAsA) (EALTIR B H R (GSSG) (iR JR A4 e H AR (GSH) I
W (MDA) & & ; - ER S MG, i TIlE o AL E (H,0,) 4R (Chl) JEEHE bR (Car) & ;M
PREER I SRR BRI A R R (PCA) ZAIREE N 5% , TIVER B MRS , 8.0 J5 FIUTRE 6 N HCl T
110°C 2% 18 h, i I8 RERER LY )G T0°CHET, F 5% PCA Vfg 3R B Y, B LI EE I TIE - Rk 58 %
M &

SR Zhao 251 J7 ¥ 5E TGase 3& ¥, L4 1nmolPut - mg ™' protein -h =" S — AN EIE 2407 (U) . S XA
4 07) el 5 o il A B 10l B ESAR ) ) Dionex P680 72U 75 FE UM 1 4347 (K , By 64% 4
FRPE (A8 2l 7K B 1) , Kromasil 2 #H C18 4 (250 mm x 4. 6 mm), 3 # 0.8 ml-min~", & 25°C , Dionex
UVD170U 285l , 46 I 4 254 nm,

PUEAL BRI P E - SOD {7 P57 FH &UiE PUmk (NBT) S638 JE: ™, AW NBT SBALE R 50% Jg—A Bl
15 S B4 (U) ;APX B8 Nakano 1 Asada'™ i 53 52 ; GR 28 Foyer 1 Halliwell ™ 1) 77 551l 52 ; DHAR %
F& Hossain 1 Asada'®") )75 ¥: 15 ; MDAR 8 Miyake #1 Asada'™ [ 0 ; EEA S B R A% SHT32 1 G-
250 3 PIRE

PUAMLPI RS B : AsA 1 DAsA 28 Arakawa % {9 J7 35U 5 ; GSH il GSSG Z: M Griffiths ™! 1y J7
ZEE

H,0, % B3 B4 1 g iisE , MDA 78 % Hodges %) iy J7 Bl 5E

R FE #5006 G- A (LI-6400 Y, 3£ LI-Cor A R]) M AR AT 2 R ML & #HE(Pn),
W00 s SR P TR JBCS B , 6 R BE D 800 pumol -m s ™1 A 25°C

RIS BIE R A SAS 2K Duncan’ s £ WHEHITH 4017 o
2 BRESH
2.1 HMJE Spd XAEMRAE K B

M1 AT LAE X IRARE T, SMNE Spd Xof 3 JIVHE MR A= 1< TC B B 5% 1 5 NaCl [ilpae Ab 38 5 2 50 1 T 75 5 Fh
AR, BE2 S KR REINIER KT KEFHR ;HME Spd Zf# T NaCl BriE X5 kA=K M, B
XA 25 WEMERRT KESH .

1 MR Spd XfEEFHME T ER 4 S &K KIRE

Table 1 Effects of exogenous Spd on the growth of cucumber seedlings under salt stress

o g BARRGE T BT H TR -0t 5E S ER
e Fresh weight Dry weight Average leaf length Average leaf width Total leaf area
Cultivar Treatment 1 1 ) 1
(g*plant ™) (g-plant™) (em) (em) (em?*-plant ')
KHEZH CK 39.22 +1.82a 2.49 £0.22a 11.72 +0.21a 11.19 +0. 15a 558.33 £26.83a
Changchun mici CK + Spd 39.54 +1.53a 2.55+0.11a 11.69 +0.17a 11.21 +0. 15a 572.03 £16. 82a
NaCl 28.37 +£1.76¢ 1.80 +0.15b 10.06 +0.48b 9.66 +0.10b 346.77 +24. 14c
NaCl + Spd 34.83 +1.55b 2.31 £0.15a 11.04 +0.25ab  10.73 £0.17a 447.66 +39.10b
HE25 CK 43.96 +1.87a 2.88 +0.16a 10.43 +0.20a 10.52 +0.21a 463.45 +9.96a
Jinchun No. 2 CK + Spd 44.63 +2.72a 2.94 £0.17a 10.45 +0. 16a 10.55 +0. 15a 487.82 +2.38a
NaCl 25.11 £1.41c¢ 1.50 £0.07¢ 8.53 +£0.33b 8.84 +£0.41b 261.05 +8.10c
NaCl + Spd 37.80 +1.34b 2.42 +0.11b 10.21 +0.08a 10.32 +0. 14a 389.73 +23.75b

[a]—% v AR Rl RN ATE p <0.05 K ETF 2R AR, IR Values within a column followed by the same letters show no significant difference
(p<0.05) ; the same below
2.2 4B Spd %44 SOD APX .GR.DHAR 7l MDAR 35 () B
WE 1 Frs, X RAE T, SR Spd X SOD \APX \GR .DHAR 71 MDAR {5470 & 2 % ; NaCl 8 T, K
R P SOD APX R A DHAR ¥ 55713, Hife 2 52 W2 HK 7l GR DHAR Ve 5 5 917
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SOD \APX &M TC B 424k, 2 fifl MDAR 5 3970 8 228 4k s NaCl 38 F , #MJE Spd XF DHAR Fl MDAR i %
o, H B E RS T SOD APX (GR {&H#E, X #EF 2 5 RIEERT  KEBEW .

30 . 7.
= 25k a =& 6F L2
Z ~ RS L
g_gls—c b %_tén 3:00 ¢ X
% £ 10 %’E 2 b
Q= X5
2 °r SE Ip
0 ! I ! = 0 | | | J
CK CK+Spd NaCl  NaCl+Spd CK CK+Spd NaCl  NaCl+Spd
o 2 L= a ., o a
.8 0l b 25 o020l
ER . ¢ e 7 S8
ST 60 ¢ © 7 <7, 015 |
Tl El e 0T,
sl || D £T o0 =y L2
A
g5 20 / / % 235 005 |
g % % % T E
~ A A % (S 0 I ! !
CK CK+Spd NaCl  NaCl+Spd CK CK+Spd NaCl  NaCl+Spd
. 30 -
B3 ’g a a a ap a a
2 I R b E
Sé _‘5. 20 L
g ‘g) 5k 0O K#F%5% Changchun mici
ﬁ‘; H#:#2% Jinchun No.2
“E?E 10
~ =
=~ 0 L L 1

CK CK+Spd NaCl  NaCl+Spd

B AhE Spd XERMME T 3R %k SOD APX GR . DHAR 71 MDAR {5 ¥: i 51
Fig. 1 Effects of exogenous Spd on SOD, APX, GR, DHAR and MDAR activities in chloroplast of cucumber under salt stress

2.3 HhE Spd X434k AsA \DAsA GSH ,GSSG . Car & & & DAsA/AsA .GSH/GSSG ¥

WA 2 s, X BRA AT, SMIR Spd X 2RI 44K AsA [ DAsA GSH, GSSG, Car 7 & & DAsA/AsA |
GSH/GSSG 76 .2 % ; NaCl Jiipil T , B4k ) AsA Car GSH & & . E Ik, DAsA (GSSC &,
513 DAsA/AsA T, GSH/GSSG %1 ; NaCl 138 F , M Spd B XF 2 f Fl DAsA Fl GSSG & BT B E
Hh, NFEFEEEHAR R T AsA (GSH Car & & & GSH/GSSG LUfH, MK T DAsA/AsA, B3t HE 2 5 B m Kk
T REEW
2.4 MR Spd X H-4k{k H,0,71 MDA & BN

P 3 ] NaCl 38 58 K40k H,0,f1 MDA & & BEH i,  #EF 2 5 MiMEEHER T KEE
R %k BEARAET , AN Spd X H, 0,1 MDA & 870 .2 %0 ; NaCl 138 T, SM Spd BERERT “HEF2 5
H,0, %8 & 2 il MDA &8, BXf HE 2 5" MERIEEHERT  KEFER
2.5 SN Spd X SRR S WG G L R S B B LIRS B RIR N

W 2 Fins xR AME Spd BEARR T R 2 5 MK TGase 151, X KEH M|’ TCase 11
WA, ERBB B EZF;NaCl JE T, KEBH TCase EHERERT, M HE2 S TRELL;
NaCl i} T , AN Spd BEARR T 2 fFh TGase &1, HX  HEF 2 5’ WRFRERT  KEBR .

Xt IR T , SN Spd X 2 S bR R S5 5 25 Put Spd \Spm K 5 2k & B ¥ TC B 3E %0 ; NaCl a3
e\ T KREEN MRS Put . Spd X EZHEE R, A KEBR HREZEEE Spm SE K HBE2
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= 0.6 ~ 4r 2 ab a a
2 oos % _6 X . 6 2
%ﬂg 03 é é 2:; £ |
<:§ 0.2 é Z o% .
3 01 o
é 0 é é é 0 | | |
CK+Spd  NaCl  NaCl+Spd CK  CK+Spd NaCl  NaCl+Spd
=35 = 7r
S50t s - o6t T 7'  a
S ok b 2 |\ 0|
g 1 1 ] 8 0 % % %
NaCl  NaCl+Spd CK  CK+Spd NaCl  NaCl+Spd
10 o a
< 0.8 -
Zost S
S T 04| s
N 02
CK CK+Spd NaCl  NaCl+Spd ‘ CK ICKJrSpd | NaCl INaCleSpd
_ 0.12 a
g) % '/% % fil Changchun mici
E‘E%ﬁ Z g Z§2J{If13hu§ NhoA 2
S % Z é

CK CK+Spd NaCl  NaCl+

%]

pd

B2 AN Spd XFER A T 3% )RH24A P AsA DAsA .GSH.GSSG ., Car 2 & & DAsA/AsA . GSH/GSSG 1)1
Fig. 2 Effects of exogenous Spd on the contents of AsA, DAsA, GSH, GSSG and Car and the ratios of DAsA/AsA, GSH/GSSG in chloroplast of

cucumber under salt stress

N

O K#FH%H Changchun mici 25 Jinchun No. 2

= 80 =) 4 - a
S 0f L S
I%D 60 - a IOED 3 %
= 5 a
Eﬂ g 0 g b ab 4, gﬁ g
S 2 40 E 7 ¢ b T ; <Dt £ 2+ b b p
A= L g b b T
£§ % % 55 b +
i / ST .
sorl % : %
jant 0 % 1 L L 7 = 0 L L 1 I
CK  CK+Spd  NaCl  NaCl+Spd CK  CK+Spd  NaCl  NaCl+Spd

B3 AhE Spd XERMME T SRS M40k H, 0,71 MDA & 8K

Fig. 3 Effects of exogenous Spd on H,0, and MDA contents in chloroplast of cucumber under salt stress
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5 BEMEHEBY I BEL W ; SN Spd BEIRE T NaCl Pl T 2 SF44AL5 475 Put Spd Spm K E £
feE B Rt ATRY, TCase 1515 M G{ALE G 75 Put Spd K & 2tk & B [F] 2 B3 IEARSK , HAR K R 55051
240.938.,0.969.,0. 969,

®2 MR Spd MEHE TEMMHRGRERABRBEERESTSSRABNXN

Table 2 Effects of exogenous Spd on TGase activity and bound polyamine contents in chloroplast of cucumber under salt stress

il ab 3 R BRI RG JEE R Put SEH M Spd Kil% Spm LM Total PAs
Cultivar Treatment TGase (U) (nmol *mg ™! Protein) ( nmol-mg ! Protein) (nmol+mg~!Protein) (nmol-mg ™! Protein)
KB CK 0.25 £0.04c¢ 3.20 £0.09¢ 22.91 +4.24¢ 2.34 +0.16b 33.44 £4.40c¢
Changchun mici ~ CK + Spd 0.45 +0.07bc 3.64+0.18¢c 39.73 £5.38¢ 2.46 +0.15b 45.83 +5.35¢
NaCl 0.91 +0.04b 6.28 +0.50b 54.90 +2.87b 2.52 +0.34b 63.71 +2.35b
NaCl + Spd 1.22 £0.11a 8.71+0.19a 70.55 +4.08a 3.83+0.19a 83.09 +4.08a
HE2 5 CK 0.29 £0.08¢ 2.64 £0.21c 22.75 +0.35b 2.25+0.12b 27.64 +0.26b
Jinchun No. 2 CK +Spd 0.52 +0.04b 2.98 +0.35¢ 35.20 £3.15b 2.03 +0.23b 40.22 +6.27b
NaCl 0.39 +0.06bc 4.21 +0.79bc 31.71 £5.99b 2.60 +0.41b 38.51 +6.25b
NaCl + Spd 1.14 £0.10a 6.47 £0.28a 56.18 +6.76a 4.12 +0.30a 66.77 +6.32a
2.6 HMNE Spd Xﬁ@%@%%ﬁ%%%uﬂ [J K-#%f Changchun mici

Br H#:#2%5 Jinchun No. 2

W 4 B, Xt BEARAF R, SN Spd Xt 2 fi Pn TG

B0 ; NaCl 38812 2 Bf Pn i BERE,  KE 0 5 - a b
TR 50 AR LR T 26.3% , HE 2 B MK T is |- E .

34.7% ;NaCl i3 T, SMJE Spd BZHE N 2 FiFh Pn, 5
4fi NaCl e L, ‘HF2 5 & T 37.8% ,  KEH
I HRE T 27.4% o
3 iFig 0 cK | CK+Spd | NaCl | NaCl+Spd |
M-SR SEAE YOG AR I BT, 2 40 B b X b I
BURAA AR . NaCl pf T, #NH A S AL SR
1%, BRI CO, [ i3 (A 4 il Fr) 32 i 32 BHL, M\
TSR Py CO, L2 42 i e i 16382
SMARNH /N R TR 2 i T8 %) 0,, §3% 0, R, #E— 27 4E H,0,, M4 1k H,0, 3 E 05, 8 i
Haber-Weiss 2 i =4 Bt 1 BB 58 (¥ OH , Ji Zh g 3 Sk , N BEIR SR AR BS540 , B L A MThRE. A
B X S TE M A B EAE A Y SRR N AR E DU E LB BT A LRI B R 4, X kiR AR e . i
xRy SOD FI Sk O, ifk>h H,0,, G H,0, FTERR EZMKH T AsA-GSH JE3F R4 58 L, APX DL AsA
S AL H, 0,38 )5, [l B 44k O B B S U IR I B (MDA) , MDA W] H % 157 ft. 4= B DAsA , DHAR 7 F
GSH 2L 1, DAsA IR J50 AsA,GSH [F]Bf g AfL A GSSG,GSSG X7 GR L T #OLEER AR
NADPH 3K JE 4 GSH, B 4§ H,0,4# % H,0, H i, APX .GR .DHAR \MDAR X — 1§ R4 W EE R4
4%, AsA 1 GSH RAEBHE RE BB AN . b, Car 26564 1EF H B B A % B RO REBVE ISP,
SR P VR AT B AL, 78 40 P9 R I TR A O BE L A RS M AR, AT B Ak BB R 5 B AT . A P, 50
mmol-L~" NaCl i3l F , # /Ri-4¢{& 7 SOD APX GR .DHAR &4 EAL ISR AHE T E (E 1) ,{H AsA,
Car.GSH Z31 Ak &8 M5, DAsA .GSSG 4 B3 11, 5172 DAsA/AsA T+, GSH/GSSG 4% (& 2) , AsA-
GSH {EHEERR RAEZ AR . ISR B A T R RERREES , kA KIERRK H,0, B &
B(E3),5 &5 T A e, MDA &R B ERI(E 3) , AT EEMEEHETRE(E 4) HmRERE
EMHN(R ), ZREREHEDYSEPRATTER FEIhREZ — 2l Bk S ERIE A A B, AT
REAE MR s SNR Spd AbHE AR [ R B R AR A A TS MRS R AR T, RIS A R B O

Pn (umolCO,;m 2s!)

4 S Spd xR M8 T 3R EEE A B AR 5L R
Fig. 4  Effects of exogenous Spd on net photosynthetic rates of

cucumber under salt stress
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ARI LR R, SN Spd 7T LA B E 27 NaCl i T B8R4k SOD APX (GR IEPERE fin (& 1) , R AsA |
Car GSH % T4&fk, 1§ AsA  Car il GSH & B/, DAsA/AsA [&{%, GSH/GSSG F+i& (& 2) , N3 = $h i ia
T RN AsA-GSH HIFEFFEE T , iX S S AL BEFANHT AR Uh R AR A , (A5 M Ak N TG M TS BR BB I 1G5,
PRI AR 3 5 | 2 A 4K H, 0, F1 MDA & 234 (& 3) , G e Xy MR B i 3, N3 & ot &
HR(E 4) , ZFMHERAERIH (R D) .

ERE S YA E A b 2 B Sl R A AL, I B RIF SRS [R5 1 22 i R UAH B 5%
16, TGase RARILIFRI A ZRE A 43 F 45 & B LM s L IS EE , ZIEAE TGase LT 5 HFRILM 45
& U RE AR -SSR B -2 ks R AR - A A B S-S R - R AR, R R E AA EEERT . B
FERM], TGase X M-fArh LHCIT 47 #HPE S5 B4 , A (L35 Im k4 7] (49 32 Bk , 1B 35 in LHCIT f#) 1E B 40, A
AR TG REEE RGP R, 1A, T TGase X M-SR M 1815 , 21 T F e R BRI | i) DI,
D2 ,Cytf I Rubisco KEJE, MR PR RIREMBE N o ATABTIER I, A AaE 4 P e B SR R R
FEFHAEYM SRR RSN, X L2 S BN INAE B TRREE A E ST a8, AT B 5289 4
WAEHEAE Y E UM . (EAEY) AR R [RIRh2E 1 Z R R AR S 2% 1 , BEAE ) b 288 [) A a8 A0 38 A AN [8) T
A : DR EE A S8 0 R AT RETS e AR a8 ) AR AT B 4 4 B O R AT UV-B 4R ST Ab
HEEO BRI R IR B IR GE A 25 Put 7E X JSAB Y U8 55 30 rb & FE T BV 5 T AR AE 4 35 38 S b R AT
IR ARASBHEY) F K AR AT 28 D R R R R R A R & sh BT & B
M4 A ZE G Spd TEX KA YT FHE th K IEEEAE M . AT L P RHEY) & T MR R B, b i
T YR RE N BORE  KBFBR MK TCase [EHE R ET R  EH BB B0 456 B2 Mk, 1M 4
RZ55 75 Put Spd FIE Z kS B BEHEMGR 2) , A TRAM SEERAT NS, XTRER  KEXR
R’ Prab s T A 2 5 WERFERZ — EHZ & B 5 & AL 2800 1 A 2 LAHRTHE £ i iE T -4t
R AR R AT RS E AR KA BEMHI (R 1) o SME Spd 7] DL B2 1R F M 41K TGase 1&
P, TG A S G725 Put Spd Spm FLEZ e & B HE— PR (KR 2) , X H5XREEEK EHPIR S
FA—B . EBISNIE Spd AT LUET R R AL A B SR & BRI

NaCl 8T,  HEF 2 5° MR IK TGase 1 K SE & S LM & & DU A ALBE Pt S 467 & &7
FREIR/NT KEHH T H,0,F MDA & EHMEER B KT KEFN , X — B U HEh kB
HI I mFRFE NaCl i T H M-SR VG BR REZ B RGE /D TS B Fh . SMIR Spd X #h 88Uk 5
i EREF 2 5 iR IR TR AR RGN as /0 g BE X LU SR KE R R, T RR R A [R5 B AL K
XFAMIER Spd B )25 o

&5 BRIk, ERA R, SR Spd AT DL E 1R R BN SR N TGase IEWEMM-RAZE G S LS &, RE M
4314 SOD \APX \GR %4 EALEE 15 E LA & AsA  Car GSH ZH L& & , NFEAE H,0, & 8 X EIE S A1k,
YERFER oA T M-SR ZE M AT BRI E R , ATIA R TO6E BB D &S A N T9 & , IR S AE AR M .
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