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1 E B8R Co-yH & A IRIE T A F S M F IR e S MR G Yok, TR E TS TR RA R, Fik . R ARRBR
#%(0,10,20,50,100,200,300 Gy) 4 “Co-y4F & 45 18 F & E AT, W42 B H TR MR F S B9 FF-F 4 3F 5 ARK 5
Ytk ot @R BE T E T A TRAERALKFHEYFRRIEAF, AR FCEARS ST MAKFCEARLSS TERELE.
AT BACH HACHE (T-SOD B ) A 47 4748 BALH X ALEE (CuZn-SOD B ) 5 & UM R F5ATIEAT M 2 3+ K F 24 (CV) s 3T & i
AT R A5, FF B A F 3L SR e S UK B8 AT 48 BN AT AR R T s DAL R R R 4 AT 7 BR X BB
B A REAFAMRT CERTRENN ., LR RFREH EF S EMDF RSB RERG 0 R 4 CVFHMER
IFMARF S EH M FIIRIGARHE S A @R > S E S T ESHKRG SRR S>> B > K F R T RF i RATH A
7 50 Gy>200 Gy>100 Gy>20 Gy>10 Gy>300 Gy>0 Gy; & CV -F ¥ X D3 MoK F 5 Z s U AR FGATHE T ALK F S EA
§A8 > F 0% N BT A% > v 4R £ 48 >CuZn-SOD B4 % 1 >T-SOD 85 %t , 3 R F 48 J8. 7 & H 5 4 100 Gy>50 Gy>200 Gy>
20 Gy>10 Gy>300 Gy>0 Gy; ¥ 2 5t & # 195.10 Gy, ARBHD FHIK, TH TAFZLAMAARF S E 5 H 45 RBE SR BIK,
THINMFAMART CESHIE, 4k ??'u:\é’ax.ﬂ_ﬁwﬂgﬁ?iﬁ'] 38 E 4 50~200 Gy.
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“Co-y Radiation-induced Population Variation and Cluster Analysis of M, Generation of Andrographis
paniculata

SU Yumiao', LIU Xiaohan', DU Qin', LI Zhipeng', SHI Zhimian', LI Na*, HUANG Ruihua’(1. College of TCM,
Guangzhou University of TCM, Guangzhou 510006, China; 2. College of TCM, Guangdong Pharmaceutical
University, Guangzhou 510006, China)

ABSTRACT OBJECTIVE: To study the effects of “Co-y radiation on the botanical traits and property of Andrographis
paniculata, and to screen suitable irradiation dose. METHODS: The seeds of 4. paniculata were irradiated by “Co-y rays with
different irradiation doses (0, 10,20,50, 100,200, 300 Gy). The botanical traits indexes of A. paniculata as seed germination rate,
root length, seedling rate, seedling height, leaf area, fresh weight, dry weight, stomata number of lower epidermis of leaf, and
its property indexes as the contents of andrographolide, dehydrated andrographolide and chlorophyll, activity of T-SOD enzyme and
CuZn-SOD enzyme, were determined after radiation. The coefficient of variation (CV) was calculated. The linear regression
analysis was performed for seedling rate, and medial lethal dose was calculated. The correlation analysis was performed between
the parameters of botanical trait and quality property with irradiation dose. Cluster analysis was conducted for M; generation of A.
paniculata in different irradiation dose groups by connection method combined with squared euclidean distance. RESULTS:
Different irradiation doses showed different effects on botanical traits and property of A. paniculata. According to the average value
of CV, the index of botanical traits was ranked as leaf area > fresh weight > dry weight > plant height > root length > stomata
number > seedling rate > germination rate; among different irradiation dose groups, the coefficient of variation was ranked as 50
Gy>200 Gy>100 Gy>20 Gy>10 Gy>300 Gy>0 Gy. According to the average value of CV, the index of property was ranked
as dehydrated andrographolide content™andrographolide content>chlorophyll content>CuZn-SOD enzyme activity>T-SOD
enzyme activity; among different irradiation dose groups, the coefficient of variation was ranked as 100 Gy>50 Gy>200 Gy>20
Gy>10 Gy>300 Gy>0 Gy. The medial lethal dose was 195.10 Gy. According to the botanical traits, M, generation of 4.
paniculata of 7 dose groups could be divided into 4 types. According to the property, M, generation of A. paniculata of 7 dose
groups could be divided into 3 types. CONCLUSIONS: The
suitable irradiation dose interval for irradiating A. paniculata is
50-200 Gy.
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[Andrographispaniculata(Burm.f.) Nees], L 343 A
250 JE R R IG R E 258 . FRIE 99% LA 20 FERT
mn 2B R T ARG, A ECk A TR A F
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DI T AATT07 328 Hh FAT DG R AR AT s A — o %
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BA BRGSO, G T 245 R 0 00 3Rk 1 g
— LI RF M o BT, AWEFER A [R5 i 1) “Co-y
SPER N ZE O FERD A TR BRAL R WL 5 T ' Co-y it
LA BEOSHZ A ) A R s B PR (R 2 e, 755 e
13 ZF 0 S Rh AR ) 2 RO BT MR AT TR R
TR 1T, LA “Co-y i 4 IR AE 28 DA F
FE AR 1 I EL

1 #d
1.1 {88

LC-20AT #Y = 0 AH A8 ( H A B H 3 v ) ; 755B
VS AN 3 OB ( iR B R A A R A W) 5
QF-PRX-160 ZVE GB A T M AE (I IRl A BR 2
) 3 YMI-A BTSRRI A (RO R L a8 A
RN D) 533300 BY HL I O PHRAUHL FL 38 5 A BR 2
] ) 5 EclipseE100 %Y AE 4 i 7 4% ( H 4% Nikon 24 ] ) ;
OK-Y 104 FUAE 8 772 5 A GBI BR324 1 1 A7 PR
73 H]) s GXX-9023MBE U Hi #4454 (1 i 1R S
VA BRAS RBP4 T ) s TGE-W T il i 3 3 L (K
RIS AU A R ] ) s KQ5200E T8 75 % 1 ok
(Rl A AR A PR AR o
1.2 RF

750 3 N IR X B (HiE 5 2 20180526, 4l i . =
98% ) i 7K ZF 0> 3% N TR % BE e (At 5 2 20180616, 46
JiE . =98% ) ¥ I v [ i 24 i A IFSE e 5 HE A
e AL (SOD) 1) &5 (B at e R AE ) T REAF SR T,
45 :20180523) 5 AR AN (] M AL 2= 350 ), L5
20170912) ; B2 (a4l , K e $iom A 0 A BR 2
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A, 4145:20180510) ; L (el ) ML ZG0]) 4t
5:20180606) 5 Hh M A Ak SR (1] 24 4 1k 2 2R A R 2
L3151 20180326, Bk : 200~300 H ) ; K ZEMEK .
1.3 YT
ZEDTERF I SE T ARA LI R A &) M
PR 24 R A vh 2 2 e i B 28002 S e O B IRRL 2 00 3 S
W2E 0% [A. (Burm.f. ) Nees | i) T EFh+
2 FHik
2.1 FLEMTRERLE
W 2R OFERN T3S i) M AR KA W R A BR 2 )k
TR IRAAE . DL Co-y S £k i BRI, T 2018 4F 6 J X
ZELVERNFUEA TR BRAL R Sl i A T , 15 A R
N 0K IR ) 110.20.50,100,200,300 Gy 21 , 45
4150 g Fh1~, A1 10 Gy/min, 5 BRI 535104 0.
1.2.5.10,20.30 min, JFaRWIAREAS 250038 ah A i 44
FMAR
2.2 MRFOEEYEERMNE
2.2.1 FhFRZRAMRE SR SCH I & 2R
RS o BU“2.17 300 45 4 BEGR) 2 4 M AR 280 SE D 1
150 %7, 43 3N WAL, B A4 50 ki 1. FpF 35 LA
70% £ T2 AL R 4 min | 1% KA TR BN BN 3 1 min
KW 3 UK, T HES T4 BUZ IR I LD A 1 15 7R ML
o B TR 28 °C B 60% .12 hGIA/12 h BRI A
N TSR R SR . B H P 12 SR 5 47
FEFR LA 7K G LD A BRI L 7 d Jis 0 b & 2
R . K2R =GR TR KRR R 7550 >
100% .
222 FFHER  CRASCE O W TR, B
“2.17 IR 454 BE ) 2H A MR SR 0 SE R T 150 H7, 43
N3N, A4 50 RiFh T . R E LIKIR I 24
hJ& 3R T 50 /XCHF A, B R LRR - KA
WA TR, 43 H rp A 12 g FR 28 5 i sb se bk
oy RS ORI . A H ISR ER TR R
30 dJE A R . T = (5 30 K B Ah T Elu/ it
WFh+%0)%x100% -
2.2.3 itk WELC2.2.27 W R O AR K
R, 45 % BER) 2 2 BT TR B 20 Bk MR SR O 3E 4D T B
T RN, B 24 F I F B RO R JE 350 2 Tt
AR . R 3 U, O
2.24 MR SRASCEI RO E R, MU
RO FR 2 5, 2558 BEGR AL LR EL 50 J
W, SR P AR v T A A SO0 s - R TR B R
W3, BOE-H4ME
2.25 AHAREEE TE  FAAIE AR £ R s 2 B AL
TEH 50k M A ZE AR AR R AN, AR Bk, R K 400
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oK ARG A8 2O R A e 91T 30 d S L Ml E T
o BRI 3, BOFHIE

2.26 MRATNRESIE FEPLER2.2.37 5 AR 2
A 5 &R BRI A ML AR OB 1, R 20 J 7,
P H R B TN L~ 2 K s R 2R B I
BEKEE R, T 405 s FWEE. &R g 3 i
B, gt ALE O A

2.3 MRFOERBRMEKRANE

2.3.1  ZEOIENBER BUOKZECENER SR (DA
B . 275 2015 A R rp [ 25 81 ) (—3) 2800 3%
TR (8 77 M, ZE R AR R A 45 m REGR 1 20 ML AR 270 0
R kR 343, BT 48 h, T 60 CHEFEHET 10 h, #3%,
S, BURARZ 0.5 g AEEME, B HERERY,
Fa B IMA 40% WEE 25 mL, FRE i s 129 1 h s, 8
AT (h 3 . 250 W, 4% . 33 kHz) 30 min, ¥ , R
FE TR, D40 % H RSN R 98K I T i s $2 5T J , E A A
ISR IE W 10 mL, FFEF A AR A CREIR A - 5
g, A% 1.5 cm), DA 5 15 mL Yl s WS Ve, & F
50 mL g, DL EE 2E, #8650, 42 0.22 pm (AL UE B
UEI, BIAS . (2)TRA X IR W il 4% o BUZE 03 N i
Xof BEG BE 7K 2004 Y TR 6T BE R AS1E RS SRR, i
Pl B 1 mL & 203 BR 0.114 1 mg /K ZR.0 3 N
fi 0.119 0 mg FIIRAVEW, 4 0.22 um BLFLIENEE L, B
150 (3)ZR0E N R AR 280 NER & e . 2%
2015 R H I 24 ) (—5) ZR.03 %00 H YR B s s5Rop
TR A o A S5 - 03 A i Hydrosphere-Cis (250
mmx4.6 mm,5 um) ; i ZAHN HEE-7K (52: 48, V/V) s 41
TR 25 °C 3 K KR 225 nm (2RO ZEPES ) L 254 nm
(WK ZE0E N TR ) 5 it 4 0.8 mL/min; #FFF &M 5 ul.
2.3.2 NMAMERE G FEPLBERC2.2.37 I MR 2 4

JV 5 25 BEGR i 4 ML AR O JE 4 i A 5 3 % L,
A 5 D 4SO L 3R B i R i e 43 il
B R 3N ERST B
2.3.3 W Fr SOD i B4 BRI i 2 ML A2 03
A, 2R SOD IR &b B 5 ik T, Dk
s FEE RSN BT 550 nm A E
SR A ALY AL T (T-SOD fiff ) AR B R S8 AL 9 15 1L T
(CuZn-SOD fiff ) ()3 1
24 SFitFEFHE

K SPSS 25.0 #AFxF S g B s A T e it oA, S
BB Y s Ko, iHEZ R RE(CV, CV=s/ixx
100% ) 5 X M AR ZE 0 ZE D - 0 Hh v 3R R A 7 2k [l )1 4y
B, T HEE BB 5 6 MR ZE R R 253 LR
IS NI/ N L T T A s O R R B I G~ S N A A (L
i K ZEOE N ER S e R & i T-SOD i i
£ . CuZn-SOD 1% 1 5546 b -5 48 BRI L 2047 AH G 2
B s DAZH AR 48 51 e 2 o 45 G 2 ML
RO TRI M, P<0.05 HESAGIFE X,
3 HFR
3.1 ERFTHFTOLEEYFIEIRNEIT
3.1 MARZELEAYAEIRAE R AL 455 R,
AN BB DN 28 O3B AH ) 2 AR A S i AN ], e
B ARG AL B S5 5 s Bl 5 i BRI 1 ) 34 T 2
TRERR KR bR R R T ER SR bRbE
& BEGRRL ARG R RIS B R TR R,
100 Gy 7l it 2 My AR O3 A PR i iy iR T
TR IR, A B R 3G N 24.37 % ,138.58 %
43.61% .19.42% (P<<0.05) ; 300 Gy | & 2 M [ 5800 3%
A AFR BRI A, 430 R X BEZH i) 48.97 % .65.85% .
46.64% .31.59% .35.88% (P<<0.05) , &5 F1EILFE 1.

&1 MRFOLEEMFZERBIRNESER (X+5,n=3)

Tab 1 Determination results of botanical trait index of M, generation of 4. paniculata(x +s,n=3)

SRR, Gy R % i, % A em Hem TR, e’ 5 g TH,g A
(X 46.12£2.09 55334315 312+0.58 31471460 451£0.68 892+ 1.54 3451098 52401547
10 50354205 55124316 209036 30.13£7.08 41211.05 792+2.68 2651083 61.80£9.26"
20 53.08+2.64" 483543.99° 3.14+0.63 2798+8.87" 4501138 1L02£3.24° 382+1.03° 37804349
50 43161382 46.001545° 2274052 273311049 6454256 11.15+3.98" 38911187 33404343

100 5226+5.52° 49334543 23240547 39.14£952° 10.76£4.01° 12.8143.64° 41211307 2680+ 130"

200 5033+3.12° 18.00+2.71 1954055 2996+7.29 6371242 8351274 2601088 2160£1.82°

300 38.06%2.86" 16.54+1.12° 113£0.18° 1541+5.17° 29740.69° 416+1.28" 1.09£0.28" 18.80+1.92"

T S BRZE LA, " P<<0.05

Note: vs. control group, “P<<0.05
3.1.2 MUZEOIER Y AR AR IR ARG A1
KA Bos , MACEE D IR K 283 g T
PR TR AR b R RO R T 2 A G (P>
0.05), H B ARG ALY S M o 12 S 3 B O
P (r<0,P<0.05) , FEILAR 2. Xt HH R AT IRE 53 A
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FELR Pk [l )H )7 i y=54.784 —0.139x (y Fom H 1 %, x 3
ANFRIRFR) SRS EBEH R 195.10 Gy,

3.2 WEBFTXFOERRIERNEME

3.2.1 MARZELES FERIE PR 45BN, A
[ 5 PR X 20032 B AR R S AN ], P 2800 3
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Tab 2 Correlation analysis results between botanical

traits index and irradiation dose of M, genera-

tion of A.paniculata

R S =
- SER MEE BE He WHER B8 TE SR
IAE HDERHG)  —0528 —0945 —0841 —0386 —0.092 —0621 —0676 —0815

P 0223 0001 0018 0167 0845 0137 0095 0025
PR 75t B K 280 B N R 75 5t T-SOD B IiG % . CuZn-
SOD Jif 7% 1 it %5 % Fe ) Sk 9 3 DT 22 B S T v I BRI
kg, Hor, 50 Gy 4 MR O R4 1 2
AT PR 5 R RI K 2700 3 PR TR 5 B 5, 0 00T R
ZHHEHN T 100.27% . 114.06% (P<0.05) ; 100 Gy 7| f# 41
M AR ZEOTE A 4R 2 5 i T-SOD [i§5 1: Fll CuZn-SOD
it 35 1 A5 v, A3 ) O B AL B T 5.319% . 1.65%
6.75% (P<<0.05), 45 B3 3.
#3 MARFOEMBERIERNESER (X £s5,n=3)
Tab 3 Determination results of property index of M,

generation of A. paniculata(x+s,n=3)

AR, FUEAR RKFOEAE  WEEGE,  TSODMEM,  CuZeSOD
Gy gy BE,mglg spad Ulg i, U/g
04D 0742012 0.06+0.01 18641056 5871456588 36126813945
10 0.62+0.08 0.05+0.01 16772097 5856.36£115.60 36084518273
20 LOT£0.11° 0.09£0.02° 1755150 58824617874 36102847236
50 1474025%  0.14£0.03 17874234 5926.28+15266° 3816.22+112.33"
100 1124026 0.11£0.03 19.63£1.57° 5968251126707 3856.52%124.88"
200 0.88£0.15° 0074001 18441244 56418714866 3463.78£100.73"
300 09240.13°  0.06£0.01 1759+123"  552656£10026" 3357.53496.26"

TE: X IREE LA, “P<<0.05

Note: vs. control group, “P<<0.05
3.2.2 MARER O it BT AR 5 4 BROR) S A G ME A
KNI AR R, MARZE O Y 5O 2 N IR 5 1
IKEFOEENBR S B AR5 i CuZn-SOD MEE EF 45
-5 8 R I 2 A SR 1 (P>0.05) , T-SOD il 7 1k
5 R A A 2 SRR DA (<0, P<<0.05) SR TR L
4,
4 MRFLEMEERERRANENEXESHT

S
Tab 4 Correlation analysis results between property
index and irradiation dose of M; generation of

A. paniculata

WL
AE A FOEN  BKFOE  HEE T-SOD  CuZn-SOD
i B i [
FRAE HEREG) 0.035 —0478 0.084 —0864  —0.629
P 0940 0278 0858 0012 0.130

3.3 MRFLEMNTRER
3.3.1 HPEAMERRA AR SAE N A 5R I M AL AR
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OIERY R A AR A ks TR T
L ALER CV AR5 51k 4.07% ~10.56% 5.69% ~
15.06% ,10.43 % ~28.21% ,14.62 % ~38.38 % ,15.08 % ~
39.69% ,17.26% ~35.70% ,16.81% ~35.70% .4.85% ~
14.98% . 1% CV F-IME RN ALY 22 R T AR HE 7
R TR > S > 1 > P > AR > AL
B3> R 2F 38 T R WY R A8 X 28 O S i i TR R
firf E T E SRS S A S AR WAL R 2R R
PEARAE S AIRZ I3/ e OV SRR /N at e B e HE
% : 50 Gy>200 Gy>100 Gy>20 Gy>10 Gy>300
Gy>0 Gy, 1% 1] 50,100,200 Gy 7|5 %t 5 O A ) 27
PEARAS S RZ AR, 10,20 Gy RS2 4/, 45 5 0F
W5,
*56 ARERAEXNF OEEDFERERNZID

Tab 5 Effects of different irradiation dose on botani-

cal traits variation of A. paniculata

A, Cv, %
Gy Ko wER ORK WE WHER HE 0 TE S THE
OWURA) 453 569 1043 1462 1508 1726 1681 1235 1210

10 407 573 1722 1350 2549 3384 3132 1498 1952
20 497 825 2006 3170 3067 2940 269 923 2016
50 885 1185 2291 3838 3969 3570 3570 1027 2542
100 1056 1101 2328 2432 3727 2842 3204 485 2147
200 620 1506 2821 2433 3799 3281 3385 485 1291
300 750 677 1593 3355 2323 3077 2569 1021 1921

T 6.67 919 1972 2720 2992 2974 2891 953

3.3.2  MBTPRIRA A SRS AR R ] MU AREE G
TEM 2RO ZE YR & i PR ZE DI ER B i R R
. T-SOD [iff 1% P . CuZn-SOD i i 1 (19 CV {43 51
13.13% ~23.21% .14.29% ~27.27% .3.00% ~13.23% .
0.86% ~2.58% .1.09% ~3.24% ., $i CV “F-H{H K/ wf
B TEER AR PR HER A < K 28003 P TR 25 1 > 200
P & > I R 5 > CuZn-SOD i 4 > T-SOD [iff
TP , 3% 2% B AR BEZS A0 X 2 0 S A R K 2 003 PN TG 55 i
FVZECE TR 7 AR SR RS A, X4 38 B AR S
[ 52 H A% X CuZn-SOD il 14 . T-SOD il i £ 4% 5
IS /N o Hi CV I E R /NKEAS [] i B HE 7
“A:100 Gy>50 Gy>200 Gy>20 Gy>10 Gy>300 Gy>
0 Gy, X #H 50,100,200 Gy 7] 5 XF 2500 3 i J Pk bR A
SR, 10,20,300 Gy F 52 ma #0045 58 L
76,

34 MRFOLENRESWER

341 MYEEMRIRMRIE Y E R TR
M2 R BoR | M8t L I B 2.0 I, mRKE 744 e
A MAREE DS 425, i 551285 0.10 Gy f
REFA 2, 50 2 2500 20 Gy HR eGR4, 25 3252 50,100
Gy & B FIHE 4, 55 425 200,300 Gy 4 AR 20 5 #HAR
o R 2 2L ) (R A 2 P ROREL LB 8 8, AR 408 B
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*6 ARERAENFOERRERERHZID
Tab 6 Effects of different irradiation dose on proper-

ty variation of A. paniculata

W i
o SOER O BkELE  nEE TSOD  CuZnSOD gy
' B W& Wi i i3
OCKTHR4) 1622 16.67 3.00 112 1.09 762
10 1290 2000 578 197 229 859
2 10.89 nn 855 134 200 9.00
50 1701 204 13.14 258 294 1142
100 2321 217 780 212 34 7
200 17.05 1429 1323 086 291 967
300 13.13 16.67 69 181 287 829
o 1571 19.79 836 1.69 248
0 5 10 15 20 25

" I X . ) : .

62

53

~ 44

35

26

17

Bl MAFLEEDFERELESITE

Fig 1 Cluster analysis diagram of the botanical traits

of M, generation of A. paniculata

3.4.2 RAERMERAYRZE b BUHREA T R 2E AT Y
SEI R, AR E R 2.0 B, WK 74N G R Y
M ARZFL Y 9 328 55 12679 0,10 Gy F@ BRI B 41, 5
2252020 .50 Gy f@ B a4, 55 325 100, 200,300 Gy
A )k 2L 5 AR 08 ) ek 2L I ) S R LR A
1R AR I8 2 R R Sk 2L 18] 8 P DR AT AL BE S5 ARG, 25 2R L
K2,

0 5 10 15 20 25
71 — 1 1 1 1 1

62

53 |~

>~ 44

35

26

17
B2 MAFOLEMRAERELESTE
Fig 2 Cluster analysis diagram of the property of M;

generation of A. paniculata
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4 iFig

TE ARG A BB SR A A8 S R 3 R AR
%, AR R e A 7 S (R A3 Ry 10709 T e B AR 1Y
PL3AE T 5 B B, I EL 38 R AR 1 2 3 5L I 3R
g7, — MR 2~ 4CE R MR RR AR E R
PEES R . HAR BB AR T AN R BRI E THELLE A R
AR ), 224 BRAS MR M DA v 3] [R])— AN 28 A (A 0
DRI, BIF 98 35 T e 0 3 R ) IR i, R AR Y
TR, 38 o mT BE PE 14 HL 23 0k v IR §E BGOSR )R
FRAE

T 18 AR, AN [R] R A X6 ) AU AN
[F] , AT 7 s PO ol G 1) S it o 1 438 R ) s )
i, BRI A S, SRR AT R 0 A5 4 A — a2
TN . ABFEEEIR R, 76 S e G = i 55T M
AR T SRAIG, AH OV AE R 5 PR R ) o 1) 25 1
T MARGE O RS L CV RN X 5B ALRINAES
B R IR A R — B AR IR CCo-y 2k
i B AR ML AR ZE O SR AR ) A 0 27 P R R ot
PR ET AR S B I & B, 10.,20,300 Gy 74 M AL
ZELVE AR SR BE R/, 50 Gy ~200 Gy 7] 5 4 1 728
SR EERCR 5 24 B IR 3 300 Gy B, 20 (1) 45 70
FE DA HRFE BR34BT R e 34, 1 B i o s TR
G, “Co-y S S X ALK 0 il T , L 2 5 B ey
FEB , AP 53 A 1 i 37 3™ EE R, AR K e
CVAH T I, X 5 R MK E MRS R —2. hTHE
Y Fh T 75 2L BOEF S AL B Z0F R, 58 IR AR R A
15 (AT ELAT — 7 B B 2%, DR 75 728 75 b v s R
{326 60 H SR R BOE R R PERHE PR 6 i
S0 ] 05 43 B 45 2R 8w, B R SO0 SR i ol 195.10
Gyo ULAR, A 53 i A =R B R e A
B R SR S A T A O e B ke B, MU AR 2RO R 2F
Mk AR VBEE T SR O E TR L BUK
ZEFEN TR & & R & 5 . CuZn-SOD B & 4 5545 b5
5 0 BRI o 0 0 SRR O T R R L ARFLER
T-SOD Jiff 175 4 45 RE ) 8 52 2 S AH DGk

RESTRHZ TR 5L T FRRN 5T I8 53 b
FE BB T2 — , AR SR T G IR Fa BN [ Rk 4
B[R, TSRS 7 48 S RO BHF 5, W42 40 At A R
PRI SR SR LA R X, HATC A2 R P 2546
BRI AR LAR Y, ABHFSE 8 1 % CCo-y 5 £ i i
5 ARAT 0 M AR ZE O SRR A A 0 2 DR R T bR
AT IR B vl 1, RE RS R R L () A A 2 etk
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