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(1ITIE RN BB S5 SHIE IR, 1175 BE AT 2100145 2. 0T.7548 4 B2 b i B2 4 SR A58 BT, 1. 9%
BT 210014)

WEE . b T IR IREE B EE R TS Y AR P I K X KRS AR A v A s B, T 5% T 1 2 335 35 MC-LR XK R b
T B FUKREAT AR R, 45 R BRI E MC-LR (0.05~ 1. 00 pg/ml) %7K R AT 05 & JC & 25 52, w8 e
JE MC-LR (5. 00 wg/ml) DU 58 40 Fh 784 % (P<0. 05) ; K A5 P 7 20 W 0% MEFE 25 MC-LR A B 3k B8 4 T 25 T 7B
WIFEAK(P<0.05) ;i MC-LR AbBEVK 9 FHR , MC-LR ZE/K RN T AR D9 1 B3 B 2 @it o, (A4 90 & 48 R E0E
FEAR, K RS 40 1 1 T #8059 MC-LR A5 T4 1348, MC-LR b3 R Z Rk R4 i B A= K (P<0. 05) , Bk FE4h
T3 5 H AR Py BRI MC-LR 2 2 B 514 & (P<0.05) 5 0.05 wg/mlfiY MC-LR &b 3R 5 i 7K 78 40 B 44K 1
MDA & FIHLEAbEE (SOD .CAT POD) HIIETE, T 0.10~5. 00 wg/mlAY MC-LR 4b B8 U 535 ik A AL b5 10 B 35
ETt. R MC-LR Wb RERE I KRS RN 7 &, A KRR 4 i (e .35 B i S U E 03, Il 2 i 2B K
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Inhibitory effect of microcystins on seed germination and seedling growth
of rice

YI Neng', XUE Yan-feng’, SHI Zhi-qi’, CHEN Jian®
(L. Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2.Institute of Food Quality

Safety and Detection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract:  To investigate the potential risk of microcyntin-contaminated water on the growth of rice, the effect of
MC-LR on seed germination and seedling growth of rice was investigated. MC-LR at low concentration (0.05-1. 00 pg/ml)
exhibited no influence on the germination of rice seed while MC-LR at high concentration (5. 00 wg/ml) significantly inhib-
ited the germination (P<0.05). Treatment with MC-LR significantly inhibited the activity of amylase in rice seed in a dose-
dependent manner (P<0.05). The increase in MC-LR concentration resulted in the increase in MC-LR concentration in

rice seedlings but the decrease in bioconcentration factor of MC-LR in rice seedlings. The roots accumulated more MC-LR

than shoots. Treatment with MC-LR remarkably inhibited

R B #3:2015-11-10 the growth of rice seedlings (P<0.05) , and a significantly

EETA . BEARP#EEIH (21207054) ; TLHE RO FHE A
FRPH AT H [ CX(13)5052]

EE®T: 5 (8(1984-) 2, M AR, T4, I ST 01, M
KPR TS Y R G S REBTSE . (E-mail) yineng5288ys 0.05). The oxidative indices, such as MDA concentration
@ 163.com and the activities of antioxidative enzymes (SOD, CAT,

BIFAEE Pk fd, (E-mail) dreamchenjian@ 163.com and POD) , were not affected by MC-LR at low concentra-

negative  correlation was found between MC-LR

concentration in seedlings and the growth of seedlings ( P<
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tion (0.05 pwg/ml). However, MC-LR at 0.10-5.00 pg/ml significantly induced the increase in the oxidative indices.

Taken together, MC-LR stress inhibited seed germination and seedling growth of rice by decreasing the activity of amylase

in rice seed and inducing oxidative injury in rice seedling.

Key words:

T EDKARE IR ACRR B H 5 ), 2 44 1 =
R B0 ) 8 S8 /K AR A R 0 00 3 T R 2
BAE LIRS i 52 O i K AR T R A
KW ARG 275 WK AR R AN 2 T K
IRSEETG Y ) T Ay U Y [ A i T R A 0 WA
PETEE (Microcystin, MC) V) s E E—2KH
T A EIERARIARZ G YRR, AHERA
BN 2 5 1t T P B RAFAE Z Fh R A, Horp
MC-LR J& % 3 77 76 Bl i 5% fe &2 | HL 35 7 e 5 i —
Pl Tl 7 Rkt B DA A 800 SO 5 IF R 9K
B WM E R R I = RBUFE R 7Y, ER)
AR T & B A0 S HE W i b i 4 )
TR P 2% AT aE o Bl AR P WO B B T
BB A AU S B N AN ST A SR R,
P RE R BB AE 2 R AE W h B B O AR B 2R
K4 Peuthert 5% 1] MC-LR ZbFE 11 Fh V/EH
4, &I MC-LR x4 st E T e 5 ik &
R AT

TR 3R V5 Y™ H Y K M4y SR VT
ST A A FTEE K A B 2k R, TR P8
FI5 Y S B TR A FIVE R K, 6 i
WEHREREYTE, O A T 20 %42
B MR T A CORM BT KR T e
(AR DX 2 P 7 7K A 7 DX o 2 B 4, 7K
MR R AE K R A P RE K R T 5 B Rk
(ITEE K Hhr | H e | A 1 2 A XU 2075 5 kS 0,
ARG LUK R 3k — FEARAE D) bR, UL 5% (28 v
T 2% A0 PG RR i & R i AR R BSE R BT MC-
LR 7E/KAE 4o A o8 19 R i 5 HOF & 1 3 BRALN
(AERFEA ) Z [ WA OCHE | B 70 i ek AR
i IX A VW) 0 22 4 A 7 U DT Al 32 3L 50 40 B8
H

I OBPR i

1.1 #E5EH
PR AR A 86 8 8 = (HRVTIR - IRFmM A
BROA T AR ™) 5 BF Ao 1 3l W 1 b [ R B

microcystin (MC-LR) ; rice; amylase; oxidative injury; bioconcentration factor

IKA A 5% BT s MC-LR A 5 ) T Sigma-Aldrich
O] 5 AR B A AR AR DGR AR S 0 R
Y TRETIERT

1.2 KW H*

121 mEFEFEFH &S5 MC-LR 202
B 0.2 g THMINAZ] 80% 1 F g #8577 1 h BRE
FEANM, 25022 U0TE (12 000 r/min, 12 min, 4 C) ,
AW 25T R L, AT pH F] 2.0~4.0 IR
£>(12 000 t/min, 12 min, 4 °C) ER L& 1A, o
0.2 pm JEME P95 pH=7.0,121 °C K 15 min,
RGBSR, B R MW AT Sep-Pak C18 #, #
YEABRUNT .5 ml BV VG, S ml PRZEKIEVE, L
FE,2 ml BAZEIKBEML 2 ml 209% F Ve i, ) ) 2
ml 70% PR R U EE MCs, FH LC/MS 1 % MC-
LR & &, W% B XA S A HP1200, 3%
6410, Triple Quad, LC/MS ¥ Jii 4 2 % Chen
ST 2RI A T R B L R v R R
L MC-LR B9 M 8. 00 pg/ml,

122 K#B%%+ MC-LR 3B 5 4 F0E ¥
MBI ATFE W E (0 wg/ml, 0.05 pg/ml, 0.10
pe/ml, 0.50 wg/ml, 1.00 weg/ml, 5.00 peg/ml) (1
MC-LR A3 14 d J5, 70 5IFREL 0. 5~ 1. 0 g ZKFEAR AN
ZEIRE S, FHZRIR/K PR 3 ¥k, I TR 4R 3% i /K
I, A 2 ml 80% F I AIF B I HE RS R AR, B 0
(12 000 r/min, 12 min,4 °C) J5 V5 W, J5 Seab
SME T ES I 1.2.1, DA 6 5 AR sl 2R 21
ZUN 2 MC-LR ¥ E 5 MC-LR 23k 2 b it
B MC-LR 7E/K RE4 AP i 55 R 5

123 RBAFFRFRBERHGLE  KFRXK
JEE S GB/T 3543.4-1995 ( AR AVE Y Fh 746 36 #1
FEYIEAT, KREFTHH 0. 3% 1) H,0, 14755 FH 7518
IRYE A, BRIE T — R0 ) b1 FH AE N v BE 1Y) MC-
LRZF 12 h, & T4 3 JZ B0 3R L ( 5 15
em) H1, BEIIL 100 b7, B8 3 1N EEE . MC-LR AbHk
JE43 514 :0 peg/ml 0.05 wg/ml.0.10 wg/ml.0.50
pg/ml 1.00 wg/ml.5.00 pg/ml, #HE (27+1) C,
JEHEFE 300 pmol/ (m* - ), JEEM 12 h, #5Ab P4
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KIEH 20 ml MC-LR 2 BRI, (4852 2018, IR
i MC-LR M@, A3 14 d J5, BURE ] T4 3
A SRR AR E , AR R & 2R e 0 R A e 5k 1A
BIR GBS . KA (GE) =1 3 d K ZHEFFEU/Fh
T HEx100% ; BEFFR(GP) =557 d B AR50/ Fh
TR 100% . 23 14 d J5, & ILEEHLEE 10 KR
AR — B 2 B AR bR A AR
Frit e T 2 i AR R T R, KRR
FEA R ZR IR VR 3 UK, W TR 17K 73 J5 #e BE O 1
1. 2.2 i Ho ) MC-LR &,
1.2.4 RAEEFTFEHEELEGNE RH3,5-2
T FEIK 1 ( DNS) 32: 00 AN A FE MC-LR 4b3 7 d
JE R BTER B o-TER BTG PE . PRI 1 g B &K
FERIF, 4% 3 IR A 6 ml ZE1E KB B | 2 Yl ikt
15~20 min, ML 5 ¥, 3 000 t/min &5 .0 10
mln,mi{%@‘lﬁg@i 100 ml, BY 1 ml &85 A2 HL
W 70 °C /K 15 min, B HE A 2 ml DNS (0.01
g/ml) ,40 C/K¥ 10 min, SRJGHIA 1 ml VERH A K
(1%) ,40 C/K¥# 5 min, EHJFZEIBKERE 20
ml, JE 540 nm WOGAE, DA BERRG R G 22 2R A/
FrRufE £, AT S E B il FN o-JE A 15 7, B-
AT MR A0 S A A - Y A O P A 25 (T
N TR AL
1.2.5 KA G RN A5 (MDA) 4% fe 3t B AL
Bii& A m e MDA &R E S B McCord 257 1)
T PREUE IS K A 4l AR 1.0 g AFER
ANDEAFERIA S ml 10% =5 LB (TCA)2 ml, BF
JE AP FAN 8 ml 109% =5 2 R gk— A Wh I | 5
AF 15 ml fE.LAE T, A4 000 r/min.0r 10 min,
IEWCR R IBOR  LAZE AR K A R 2 ml
FIERINA 2 ml 0. 6% At B L Z-FR ( TBA) i K .
A AR KIS TR 15 min, GHE A H 5 FES O
A3 BIAE 532 nm ,600 nm 1 450 nm K R & WO
{8 Ay Ao Auso » IR LA R A 20315 MDA & &,
MDA & & (umol/g, FW) = [ 6.45X (Ay, — A ) —
0.56A,5 ] x V/(1000x W), W 375 /K F8 4 i fif
Ijigiies

A AL B 15 I 2 B IR Xue 5 Il Chen
SV T, PR ERS K RS QB RESL 1.0 g,
A5 ml FiAAY 0. 05 mol/L pH="7. 8 MMM 2% Pk
(N 1% R LG BEER ), KIS, 4 CF
10 000 r/min B5.0> 20 min, F K BN M EE . #

AL (SOD) I e >R FH 0 U (NBT) St
AR N |3 ml 5 A4 R AL 4 . i 1R % Ph (50
mmol/L, pH 7. 8) ,13. 0 mmol/LEEZE R ,2 wmol/ L%
T ,75 wmol/L NBT,0. 1 mmol/L EDTA,30 wl [
W, HOEETF BB 30 min Ji5, Ml % 560 nm AL W%
&, #0#] NBT Yefbid i 50% h—4> SOD JE P .
B (U) . 348G (POD) I 5E S AT A s
1.5 ml J 44 28 A 455 Wi iR 2% o ( 100. 0 mmol/L,
pH 7.8),7.2 mmol/LEIBIAE , 1% (i IAFLL)
AL, 20~ 30 Wl BV, A BRI T 46 R, ST
RIS 470 nm WOGTH, LA 480N A, 254k 0. 01
YER—A> POD W& PESAT (U)o i8S (CAT)
F R AL S 50 wl BRI A S &4 0. 1%
(i AR R ) 2o S Ak &0 0 B R 2% ol P (50
mmol/L,pH 7.0) FF45 b7, 57 Bl 5% 240 nm &b
AR, ARS8 N A, 2846 0. 01 i —A> CAT
TEHERAL (U) . WRE I TE ST B PR SR JE BR LA
FHREAE S A 1 AR LIS T BT R
JE B 52 SR Bradford 75 15 (% D22 85 G250
Jeta i), LIRS AR VE PR
1.3 #HESITH

GEOCRM 3 RE R I e 22 Fon, B
JE R A SPSS 2.0 X 40 £ 4 47 B K R 5 22 0
(ANOVA) R J5 HEAT F ARG 56 A6 I AN [] Ak 2 2 [) 7€
P<0.05 KFry 2578 EMH, KA Exce T
“CORREL” 2 3 1 [l U= K6 563 3k 437 19 4 4% £ 22 [ )
FHOEHE, A O R4 r (HAL T -1.00~ —0. 80 10.80 ~
1.00, H.P<0. 05, W & 7 W3 41 7% & 2 [] o 1 3% B AH
P ATE N (5N

2 gE B

21 WERSELEMKBMHTFHEZMPGEEK
Sap=AG)

B 1 al %, R EE A 0.05~1.00 pwg/ml iy
MC-LR 45, K FEFP 7 & 2F % & 28 3 5 ) IR 4
L RAREE IR MC-LR XK R AT & 6
B SE R T R B MC-LR (5.00 pg/ml) AT
FAMH T OKFEFD TR ZER AR 2R KRES )
K332 MC-LR Ab 3520 ™ 5, B MC-LR A2b Pk
FERSE I K AE S B AR R ARG | B T A 2
FEfl (%2 1), 1.00 wg/mlfit MC-LR Zb3J5 /K84
B BR AR R S BT R 0 L X R B T
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19.20% .6. 64% 11. 82% , 2= 5 .2 ; 1M1 5. 00 pg/ml
) MC-LR AbFRJ5 KR bk iy AR | 5 o 53 ) L X
MR [T 34.39% . 56.64% . 43.37%, 2 5 i .

1 ARREIRE MC-LR 2B/ FBHMFIEE L & EKANZN

0.05~1.00 pg/mlf¥) MC-LR AbHEXS /K R4l iy T ik
JC BB, B (5. 00 pe/ml) MC-LR AbFEAY K
FELHT T i X BCRBE T 46. 67%

Table 1 The effect of MC-LR treatment with different concentrations on seed germination seedling growth of rice

MC-LR e KR B i K i ST Ak T
(pg/ml) (%) (%) (em) (em) (mg) (mg)
0 94.24+0.52a 37.88+3.78a 5.38+1.64ab 5.72x1.17a 41.20£5.21a 6.00+0.60a
0.05 92.73+0.91a 35.15+2.62a 5.90+1.29a 6.62+1.48a 46.73+5.14a 7.93+1.51a
0.10 92.42+1.89a 37.58+1.38a 5.62+0.63abc 6.27+1.22ab 41.33+£6.53ab 6.87+1.03a
0.50 93.94+0.52a 30.91+2.72a 4.96+0.13¢ 6.45+0.38ab 37.67+1.72b 6.80+0.60a
1.00 90.91+1.57a 30.61+7.29a 4.35+£0.07¢ 5.34+0.08b 36.33+4.39b 6.13+0.58a
5.00 72.12+4.57b 6.97+£2.77b 3.53+0.27¢ 2.48+0.29¢ 23.33+2.58¢ 3.20+0.20b

) —Z 5 J5 AN TR /NG T R R A [RI AL BB LE 0. 05 7KF- 228 5 3%

22 WEERESEEKEYHEEKIHNER

W 2 iz, B e I /K R 25 i AR b MC-
LR & ARKE % MC-LR &b By F5 () 38 o iy 38 i, 25
e MC-LR %t o R FAR T MC-LR &t 4
MC-LR b ¥ B N 0.05~0. 50 pg/mlfif, 2t
MC-LR fH Rt 2 5 A & M 7£ 1. 00 pg/ml Fl
5.00 pg/mlfY MC-LR Ab# ik & R 250 b i 8 2% Y
Fa a2 I, W T M MC-LR ¥R B2 AL B
FEK B & AR, fIG HR B MC-LR (0.05~ 0. 10
pe/ml) Ab B R BE R R E YL 1,00
pe/kg, FW DL R, 17 24 MC-LR &b 3 ¥ 1 4y 0. 50

®2 MC-LR EXBEHHENRRAENENEERY

pwg/ml 1. 00 wg/ml.5.00 wg/mlfisf MC-LR R &=
BE T 3.91 peg/keg, FW . 6.09 pe/kg, FW 15.54
pe/kg, FW 038 m FAIUR AW B, £
A R AE ALt 0] 5 B B BT R K A D MC-
LR 2R, B4 MC-LR Ab FRR B 19 0 i 14
fiK (% 2), Hrp S abFH2Ent MC-LR Y & 4 &
BERA R FE WX MC-LR B9 4= ¥ & 4 & 57
MC-LR AL BEEE 4 1. 00 wg/mlFl 5. 00 wg/mlff43
B4 6.09 #3011, & F AL T MC-LR ¥ & 4
0.05~0. 50 wg/mli 4 A9 & 4 250,

Table 2 The accumulation of MC-LR in rice seedlings and its bioconcentration factor ( BCF)

MC-LR =9 & 45 25

MC-LR e MC-LR i (pg/kg, FW)
(pg/ml) e i) 250t i
0 0 0 0 0
0.05 0.06+0.02¢ 0.42+0.05d 1.28+0.46a 8.47+1.00a
0.10 0.12+0.02¢ 0.84+0.02d 1.15+0.15a 8.43+0.16a
0.50 0.36+0.10¢ 3.91£0.93¢ 0.71£0.20ab 7.82+1.86a
1.00 0.83+0.08b 6.09+0.70b 0.83+0.08ab 6.09+0.70b
5.00 3.40+0.35a 15.54£1.97a 0.68+0.07ab 3.1120.40¢

) —F 8 Ja AN TR /NG TR R A R AR BEE]7E 0.05 K128 5 35

AT s K FES 25 MC-LR /) 2
Stk B 5 (r=-0.8400 ,P=0.0360)

(L 1A) 4 A MC-LR 9 RBUR 54 AR K IR B
EHAE (r=-0.930 0" ,P=0.007 0) (K 1B),



by RESE  UEEREE R KRR T B R A4l AR R R Mn 1 733

(cm)

PR

ZMMC-LRE & (pg/kg)

R (em)

20

WMC-LR& = (ug/kg)

BEl1 KkFEHEEN MC-LR RRESKBEHHKEZ EHHEXE

Fig.1 The correlation between MC-LR concentration in rice seedlings and the growth of rice seedlings

2.3 WMEESZAEN KB FHLMNIEHEEE
4 B 54 i

K BE MC-LR (0.05 pg/ml) AbFHJ5 /K FeEHb
TIE R B M ROR AL A W AT LTt {H R MC-LR
Ab BV FE B3I, YE R BT MR T RS, 24 MC-LR
AL PR FE IR 3 5. 00 g/ ml B | SLTE M B L o- T8 A3 il
B-TER G P53 0 LS O R 3 T % T 40. 80% |
28.04% .60.96% (K 2),

251

™)
(=
=

—_
W
T

ER T VE R 1L
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!
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Fig.2 The effect of MC-LR treatment on the activity of

=)

amylase in rice seeds

24 MERSELEIXKBLE MDA S E RN
SLEE R R

MDA £ 32 J2 A8 4 41 i 480 A 51 405 7 B TR A
TEARWFEF,0. 05 pg/mlAY MC-LR &b BEX /K F5 4 i
RN MDA % &R Z 52 (& 3A) ;% MC-LR
AL PR BE () TF R, MDA % & 3% B JF, 24 MC-LR
ARV A 5. 00 pe/mlist, KRG 40 ET H A9 MDA &
FIAR e KAE, X RE(G 3.94 1% (K 3A), 0.05
pg/ml ) MC-LR 2k 3 X5 /K A5 4 i 3 b i 44 1k i

(SOD .CAT .POD) ifitszmi A i 2 (& 3B &l 3C,
K 3D) ;i MC-LR 4b PRk B 0 Tt w7, 3 i A9 76
PR T 7E 1,00 pg/mlfY MC-LR 40 BE R 1k 54
{H,S0D .CAT .POD 1553 ) Fb 45 [ ) B 35 14 0
T 107.28% (& 3B) .76. 05% (& 3C) .136.22% ( &l
3D), MC-LR (% 4h By BE 4k 22 7t =5 2 5. 00 pg/ml
BF, 3 i A5 e N R B R E S TS A
Xif HE

K A I 7

VT i 1 2T G I K AR S R R TR K,
WERE T 2t — DY, RBP4 R Bos . sk
JE MC-LR AbPEREGEID K FEFR T8 &, 7T RE 5 3E#
W P R WA 5 s MC-LR fEE TR K R 4N i P 1. 35 28
L, H SRR 5K RE A I A K B 3 Uk 56 ; MC-LR
A FRRERS A S KR L BN MDA &5 8 A 4 Ak il
(SOD ,CAT POD) & PEM) 35 Fh i, X eegb LR
B . MC-LR X 7K R AP F1 40 i A8 2 A Bt %) 55 3 30
Ji7 , MC-LR BEfETEKFE LN B 1A 9 A 20 BRI & R
i

P8 L RAED A K R T WS, WA S %
FUABE G, FATRATIIRF ST 45 R BN 5 1R
RZERFN K SN MC-LR B2 0 U i A 5
25 BB K R Ah 7 %) MC-LR Jiha AU, BATER
WeSE (5.00 pg/ml) AbBRE & 2E A4 2 500, X 1k
RIRAAEY D% MC-LR Jiir36 B i 32 SR ), 1
PP At b, FF o T R W AR T TE A K i, R
YEVIA G A 2 RN AR Kk B 4R AL 3 A 9 S A
eI RUL, JE A BTG 1 A KN R T8 &
M EEFEAR, TEARMIT T, "R MC-LR 2 2 1) il
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Fig.3 The effect of MC-LR treatment on MDA concentration and the activities of antioxidative enzymes in rice seedlings

K FEFPF-JE RS 1, X AR AT A8 % HRE K R AT
B A MEERHNZ — G5 RR, FF N g3
Ui IR N N B S N[ i R (5 R
FEATRGE T, B B MC-LR Wi T, 8- K it 15 Pk
BN FERREER T o-VEM I, o1 B B-TE K3 i X MC-
LR JBir38 (i 17 58 A SUJR%

MC-LR 7E7KFE G iR i) 2R 54K
P UG, B BB RN Y MC-LR 5%
TR, AW 4 R MC-LR b2k i
(O3RN 2 3 TR, X 2R i RV MC-LR &
il TR RES AR SR T AR EEEL, g T
IKFELHXT MC-LR P WO, SR 7K e 4 1
THEXT MC-LR () 25 3 5 T 1S, (H b 38
{5 2AT A0 MC-LR, 3% 15 B W i 31 7K Fs 4
B MC-LR RBAE B iff — 2P 552 Bl 1, X 5
MC-LR 78 A AR H v i W i Fn BABRL 7
TURME P R 45 R R, 1,00~ 3. 00 pwg/ml i
MC-LR 2b 3 RE % 38 123 175 & 80 Ak JBih 38 52 7 Xof 7K A AR
R A W%, RATHIFFREE R B/R,0. 10 ~
1.00 wg/mlfy) MC-LR 4 EN A5 K FE 40 1 MDA
ErEr R E LI, N & A BR it AL R R, AR
M 2% A S Y A e AR R PR,

HETT 5 AL 5 A5 5 A STk 5 76 P A LAk i 38 J
o7 5 [ s A 0 440 L+ P B R A Tl 2R 8 IR 23 ) B SR i
R A SR AR A 45 S R . 3 Rt Y
(BT EALEE (SOD .CAT .POD) % 1ERfi% MC-LR 4b
PR P S I 2 W I X T AR RS
i EHBAY MC-LR /b T3 358 2432 LI 5| A Ak
JRE SN, SR R MC-LR (5. 00 pg/ml) AbBH
(AT AL A Tl P A WA (L B T I B Dt IR AT RETE
T MC-LR ZbFE R MDA & &3k 36, i &
TR (AR R AR Ak S R B A 8, M A A B S
ZEEEEN, HAT, % T MC-LR S Y =4 A
AR S N I HLEE i AN BT, ZE7K A s s 2
ZL ] MC-LR 3 2230 0 51 o R 1 S5 oy %o e 4L
PR IEA T 5% S S A6, 32 7 5 M il 6 8, S B4R
iR IR B P AT AR 4, MC-LR 2 75 1 1 251
(R PRI R 175 2 A 00 200 1) AT 3 oz 3 s 22
i — 20 IR AT ST
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