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ZHIBIIANEEFRN X /KM IARKIEZEIR( Procambarus clar-
kii) iImE EMELL

(TRORF YRR 5 R TR B, 2RO A RV S5 S SF , 24 230601)

 OE: EEIRIA A KR T K AT By A AR S R ERE . AR R RO L E B SRR AN
Y HLIBIANSE 91,2010 4F4—9 H 47y, F) O A ER 2 el ik S 90 RGN K A4 V5 e % T [ S M ( Procambarus clarkii) 1l 413
F TR 3R DNA 35005, STA0 010 75 Y 4 35 A% BR800 . SRR 3 - 180 40 M IR 3R SR AIRAIE 43114 0. 316 +0. 131 F10. 243
+0.063 , 7z S {EH 450 0. 624 £0. 136 F10.360 £0. 081 ; §1i] DNA i ); =147 TailDNA ' TM F1 OTM g =5 {E 2 7. 59 =
1.58 2.75 +1.55 F13.12 £1.45 59 5.02 £1.42 .1.07 £0. 16 F1 1. 19 = 0. 26. B§/N 17 7 FC JEH B2 HF 1 20 6l a2 3R
11 DNA 45580 3 30 A Bt s TR 4RRS v 3, ELELI8 6 .7 0y il 40 A ARA% 3 R DNA 4% 38 s B2 fe K. 7 .8 .9 = A H A,
T A0 MO 3R DNA 53407 2 S M ak S B 38 5t S 0 ARz S 6 48 SR — 350, LRI & B UK. P ROAS ] 9 3 % T R A
D T5 R 256 B S A M A S Y X AL 7= A it TR PEAE

KRR BUETEME WK S B R S0 SR BB SRR 5 S R EER A S

Genetic toxicity of Procambarus clarkii in two shallow eutrophic lakes along the Yangtze
River in Anhui Province

WU Dongyan & ZHOU Lizhi
(School of Resources and Environmental Engineering, Institute of Biodiversity and Wetland Ecology, Anhui University, Hefei
230601, P. R. China)

Abstract; Cyanobacterial bloom promotes pollution of the eutrophic lakes and affects the stability of lake ecosystems. In the present
research we detected DNA damages and micronucleus blood cells of Procambarus clarkii in Lake Caizi and Lake Chaohu, two dif-
ferent eutrophic lakes along the Yangtze River in Anhui Province by micronucleus test and comet assay to assess the genetic toxicity
effects on the blood cells during the period from April to September, 2010. The lowest micronucleus ratios were 0.316 £0. 131 and
0.243 £0.063, and the highest values were 0. 624 +0. 136 and 0. 360 +0. 081 in Lake Chaohu and Lake Caizi, respectively. The
highest values of the three indicators of DNA damage ratios, TailDNA, TM and OTM, which occurred in Lake Chaohu, were 7.59
+1.58,2.75+1.55, 3.12 £1.45, respectively, and 5.02 £1.42, 1.07 £0. 16, 1.19 +0. 26, respectively in Lake Caizi.
DNA damage and micronucleus ratios increased with time in the two lakes, and in Lake Chaohu during the period from June to July
by large amplitude. The DNA damage and micronucleus reached significant differences between the two lakes in July, August and
September. Detection results were the same for the two different tests, but comet assay was more sensitive then micronucleus test.
So we suggest that it’s necessary to combine the two tests to get more effective detection of genetic toxicity.

Keywords ; Genetic toxicity ; micronucleus test; comet assay; Lake Chaohu; eutrophic lake; Procambarus clarkii; Lake Caizi
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PREETS YR A AL v A LR A BB I, 6 Tk P75 Y i A5 25 Pk 1 DA R i 22
BT LAV RR AT PRBE RS 2 1 75 P W e IO B2 9 28 22— DNA S5 007 e ¢ PRI 25 |
A% S5 0 R A 2 €, VAR S 400 £ 08 PR 2 W b R 0 A A 75 S W K A A ) O i A B 7 R S0 4G
I EALZR 7K P | DNA BEASRIE AR5 (o XUEE T 2E, I BN ARE A, DNA S ARBRIES 1) , 9 2 T4
WU 7K PRI e K A S A e R R TC A M S O S S A T Y G A AT R B 405 L P
T S R G R YR gL A

UEARR WA TG Y2 B2 T U HUR RV R il & R AL NAIE B e K B 2 S8 T PR
FRIE )L, S0 ) DX I A 2852 4. A e 2 R K R T A AR e 8 2 3R (Microcystin, MC) KEAFTE,
A MC REREBOC AN A PRt , (LR PR b B9 5t AT ORISR — 52 K MC AT 36 7K A B W SR 7 A R A AR
B SR A R e

50 FRJFUES AR (Procambarus clarkii) S —Biii B PERRE , D (VAR T i i W UL B SR B b, L oA
TENLREST SR, AT T A TORAE S R R E IR RS e Y i A R LR N
ST DRI SR — AR ) BB W TR Y .

AHFFE LA 5 RS SR R WX 4R, e S 0 R S ARG A [ 5 R A W0 v o P B M gt
FEREVERON, , BT K MR B TR A5 i AL BEPE A AR DG

1 BB Tk

1.1 HRRE

PERESLIAIE TS X . 36 T-1(30°45" ~30°56'N, 117°01" ~ 117°10"E ) £ F K 5l 1l AR g il , K 7Tk
B3 NI T A LA, SRR R B KOk, 2 Tl s Y ed I 5 i SR A B AR I I, VA
B KA. B9 (31°25" ~31°43'N, 117°11" ~ 117°52'E ) 2 K VT A 1 it L8 4 57 785 J Ak 3 ™, J2 75 100
DX Tl A 7 N AR TG K B 7 B R, ¥l A 7= i o b T 4Rk pht s K AR R e 2
F DR T 9 BT 3 e T DR 2 K 7 2 0 23 A 9 AR b, o B S R A, AR R Rk T
WK A4 H R R RIS — 9 A i ke .

2010 4E4—9 A5, 45 H A0 WA 4% R 5 7 [Q U ( Procambarus clarkii) 20 FEASCH S8 k1R S35
TR 43 2 W0 DX R 080 DX, 7 0 DX 2 T DX 5 P T, AR 0 S5 W SR R s M A P X 38 T3 SR A e
FEARMIX (A5l .

1.2 BZzE

FH— M T S 28 9 AL 9 I J5E 2 O R0 5 B, TG 53 4 A 9 A, Y BE D E 15 min, 10% Giemas
(pH 6.89) J&{f 15 min; ih 3 ZAMIYLHE, 1 AR T B 45 FUo [Q S BOMRRE A BT 3K 1+, 455K 4 16 B %
AR G T LA 10 AU, 0 355 O0IF P9 1 40 i R 5, 2 A TR 1 4 i 5. %6 1 40 A A I D
SR , 200 T4 b o, Giemsas Yo (i J5 , 20 AA% M 4241 40, IR e (o8 s R A MR D), A5 1) B8 A A AR T
A BB AN RGBS R (A R = S O N R WS B AN S8 x 100) , I3 s 4%

1.3 Mm#AAE DNA #5450 E

1301t 4 i 2t 0 4 o R HR BELO S TIHCEE R (0. 14 mol/L NaCl, 0. 1 mol/L ##i4#,30 mmol/L
FERR ,26 mmol/L A7 ERR £, 10 mmol/L EDTA) $i ¢ 5, 1500 §%/min,4°C F &.0> 5 min, 5 FIHF W, M5B
PBS WV, [R5 4616 R FEES 0, 3 b TR VAL, T2 PO, 9K T 400 L 350 0 8 200 vk 32 A 10° cells/ml, JH 45
WY n, G S ST 95% LA I 4°CIRTER .

1.3.2 DNA &4 G50 2 BPEES 2 B ko TR DNA BB I 20 0 38 B A2 45, 1% DNA i )5 , 76 v
VKRR, DNA W5 F B 85 T 20 B 1 BEARGE A% , T A S bk, DNA - BE /)N , 75 Fi Yk of X 6 i o JEE ik
P, B0 L B (1 1)

T 40 M5 0T LUT S R AR R BB R K R K R T DNA & B Olive A 4545 (B4 BT
Fe S P — BE B B R AR bR AR B KA AR S A 1T, B 745103 PR 2540 P00 Bk 389 DR, DNA 453 475 75 i D S 344
TR AR A 2 ARSI T e PR 35 DNA 754 (TailDNA) RE4E (TM) Al Olive FE&H (OTM ) =/M54%
FLEA TN MY DNA B8

PSR VORI A ), SR =R I O I, 1 v B TR BE L (pHL 10, 1% + ksl



FRIE  BHL T HAE IR ARG L KR EEIF (Procambarus clarkii) 1% 4% ZPE Yo 3 131

P 1 CASP {44347 o G 25 U It 200 M DNA 51455 1 2 2L R4
Fig. 1 SCGE image of haemocytes of Procambarus clarkii analyzed by CASP soft

SN 0. 01 mol/L Tris-HCI, 0. 1 mol/L EDTA , FAFiHI 1% TritonX-100 A1 10% DMSO) th 44 2. 5 h Bl 4¢
{4 (pH 13) Ff#jiE 40 min, H 3k 30 min (300 mA ,20 V), F Tris-HCl1(pH 7.5) HH1 2 ¥, &K 15 min, 8% )5
EB ¢ £5,(2 pg/ml)20 min, 2808 7KL 3 WK, 55 L3536, 7E 9400 W A08E (515 nm MUK IR ) T OUREE (10 x
20) , JFHARR. DL RIRAETE 4°C ROG T 3R T.
1.4 BiRGIt 594

FIFRE B4 CASP 2347 v [C SR ZCUF L 4 0 B DNA 488 B (Bl 1) . 4 R 5 [ R B A — e
FRHULBENL AT HT 10 A2HH, Seit A 4 Y TailDNA TM Al OTM. SR H SPSS 17. 0 43 B 31 Fn 8Lt 4
—9 AP S B R S A R AT R N 37 25 00T 2 F LA, eSS A 47 1R) 41 ML IR 3R DNA i 4
FRif 22 5t XS TR 4— 9 TR SCue 45 8 2 B S0 4 SR BEAT I ST AR AR o A6, LS A [R]
ZE 5.

2 R

2.1 SEF M EH 5 KR B AR 2 ST

ST ) 9 I D B A I 240 RO P R A R R BRAE 4 13 443 (0. 243 +0..063) ,9 H =i (0. 360 0. 081) ,4 J
O A A isA% A 2 5 35 (0. 01 <P <0.05) ,{H4—9 H 3 AHSRH A 2 B 40 M i 46 28 e R 2 (P >
0.05) 5 5514 e [ I 286 0 ff 40 MO SRR 3 /SR BRAE 4 H 433 (0.316 £0.131) .9 A £ (0. 624 +0.136) ,4 A {7y
9 AR 2ZFW R (P <0.01) ,6 AH 7 H A% A28 5 135 (0. 01 < P <0.05) , Hrg AR Z ]34
B AR (P >0.05) (1) B W] #9 22 {0 , 511 F SR 180 240 0 fR0A 5 0 L2 B Ay 8, 7 ol 2
KR 5—T F Ay, SEBI AR ARG B R BE RO, L 6— 7 0 20 B floh =3 08 o 4 i 8 e .

H 1 TR 2010 45 4—0 ] ) FE[CEEHEF L A0 H e o
Tab. 1 Cell micronucleus in haemocytes of Procambarus clarkii in Lake Caizi and Lake Chaohu
from April to September in 2010

FERL Ay PUEZS:1 TR SO 2 A (G r

T 4 7910 19 0.243 £0.063 0.028*"
5H 7812 21 0.272 +0.087 0.510"
6 A 7929 22 0.282 0. 122 0.808¢
7A 7493 21 0.299 0. 112 0.709¢
8 A 7615 25 0.331 £0. 103 0.471¢
9 H 7648 26 0.360 +0. 081 0.790"

HLib) 4 f 6568 18 0.316 0. 131 <0.001°™*
5H 7790 25 0.340 +0. 089 0.710"
6 A 7760 34 0.447 £0.109 0.075
7H 7976 44 0.584 +0.171 0.0244*
8 A 8045 47 0.603 £0. 142 0.760°
9 A 8163 49 0.624 0. 136 0.720°

1) X457 Gy [T AU S o R 3R T 22 3T 2 TR LU, 1R T 7 22 BoA SR, B E 1SD Bk 5+« FOR T H (3 B 22 AR B3, P <
0.01, * FIR2EFL,0.01 <P <0.05;a 03K 4 459 AR MMMBUIZEARER BEFM,b,c,d,e f 2HfLE4—5" “5—
67 .“6—7" “7T—8" “8—9" UL A 1 Z [ A% A 0% e .
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35715 DNA 454545 k% TailDNA TM F1 OTM &/METE 4 A6y, 23512 1.92 £1.98 0.35 £0. 33
0.51 +0.27 ; B AAEAED AG, 2 MM S5.02£1.42 1.07 0. 16 1 1.19 £0.26,4 A 43519 J 4 DNA $i
FebR2E M B3 (P <0.001).7 A4yF1 8 Ay DNA #4565 OTM {H 2253 8.3 (0.01 <P <0.05) , H-'EAH
LB H Z ] DNA 45473 25 R ¥R 2 (P >0.05) . 8] DNA #i 45 A B IR (B 7E 4 H {7, TailDNA [ TM Al
OTM {4351 2.34 £0.88 .0.36 £0.22 F1 0.52 +0.20; S i 7E 9 ALy, 505 H7.59 +1.58 . 2.75 =
1.55f13.12 £1.45,4 A4yF19 A fy DNA #4545 k522 Y0 8. 3% (P <0.01) ,5 By F1 6 A {/y DNA #145
BUFE b 22 ST I . % (P <0.01) ,6 A/ An7 Hfy TM Fl OTM {f 22 55 4% .3 (P <0.01) , TailDNA {§ 22 7
BE(0.01 <P<0.05) , HEAHABH £y DNA #5458 R 2 F AR E (P >0.05) (F£2). Sl KIRE
R L0 DNA 15343 /9 = 3548 b5 402 B0 Bl B [T 3G ik 3,6 .7 A £y DNA 545 34 i B e K. & B 3R 1b
TR BB S 10 6 .7 F 0y 5 FC R MR Il 200 AfS DA 53495 P49 385 i 3 A XT38 /).

2 ST WAL 2010 4 4—9 J 3 S [ ISR AR LA DNA 305" (n =200)
Tab.2 DNA damage in haemocytes of Procambarus clarkii in Lake Caizi and Lake Chaohu
from April to September in 2010

FE 5 Ay TailDNA P(a=0.05) ™ P(a=0.05) OTM P(a=0.05)

KT 4 A 1.92 £1.98 <0.001*** 0.35+0.33 <0.001*** 0.51 £0.27 <0.001%*

5H  2.91+1.12  0.613" 0.50£0.15  0.634" 0.62£0.20  0.185"
6 3.45%0.96  0.923° 0.61£0.14  0.606° 0.74 £0.23  0.259¢
7H  4.03+0.62  0.782¢ 0.74+0.20 0.717¢ 0.86+0.32  0.284¢
85  4.47+0.66 0.825° 0.89+0.23  0.785° 1.15+0.41  0.019°"
98 5.02+1.42  0.853" 1.07 £0.16  0.553" 1.19£0.26  0.669"
HW 4F  2.34+0.88 <0.001***  0.36+0.22  <0.001***  0.52x0.20  <0.001**
58  2.91+0.57 0.196" 0.49+0.11  0.195" 0.64+0.15  0.361"
6  4.10+£0.92  0.002¢* 0.93 £0.21 <0.001°**  0.96£0.18  <0.001°**
7H  5.43+1.56  0.047%" 1.23+0.23 <0.0014* 1.41+0.32 <0.001%**
8H  6.58x1.41  0.332° 2.1821.60  0.293° 2.22+1.50  0.436°
98  7.59+1.58  0.430" 2.75+1.55  0.988f 3.12+1.45  0.496"

1) % H G4 DNA B 0004 57 22505 2 T L4, o1 T TailDNA ATV (17 27K 5 , B0 F Tamhane'sT2
i OTM AELJ7 22 FUR P4, MO LSD 35 % 5% aboend e [ 1.
2.2 EMITSET M5E R E AR 6 BB LR

4.5 F 03 PIHIIA v FC LR R o 40 SR A< F DNA 505 18 45 22 5 A 835 (P > 0..05) 5 i3 2 K 41401 6
A8, SEWAN M O A DNA $5005 i 0 F 5 700 (LA 2 R R 3 (P >0..05) .6 H (LA 7
PGS U I 40 i DNA 5145 T™M Al OTM {4 0.93 £0.21.,0.96 £0. 18 , 37§ TM .OTM {54 0.61 £0. 14 |
0.74£0.23, ~# %5 3 (P <0.05)  Tail DNA {225 R i35 (P >0.05) (2) ; HBPI AT ) 61100 Iy
R RIS T 8.9 A, S T TG J5UA U i A0 0 R R W ek i TR, 2 R e (P <
0.01) (3£3), M4 g DNA 5345t I 2 55 T3 7, = T8 4 22 S MEIGIR B 835 (P < 0. 01) 5 el ez )
FE RS AR — Bk (K 3,384) . NI, 7 8.9 H 56 Fr (UHR B 40w 10 SR /K i 5 20 FR 5T AR
) 8 A AR 20 0 3 s T3 T .
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23 SLHIAISE T 2010 4 4—9 5y 5 [CJ5L 5 0 1 200 L G o L s

Tab. 3 Cell micronucleus in haemocytes of Procambarus clarkii in Lake Chaohu and Lake Caizi
from April to September in 2010

4 1 5H 6 A 7H 8 A 9 H

0 0.316 £0.131  0.340 £0.089 0.447 +0.109 0.584 +0.117 0.603 +0.142 0.624 +0.136
(n=6568) (n=7790) (n=7760) (n=7493) (n=8045) (n=8163)

o 0.243 £0.063 0.272+0.085 0.282+0.122 0.299 +0.112 0.331 +0.103 0.343 +0.101
* (n=7910) (n=7812) (n=7929) (n=7493) (n=7615) (n=7648)
t{E 1.528 1.789 1.857 5.919 ** 4.885 " 5.240**
df 11.283 18.585 17.775 18. 000 16.395 16.641
P(a=0.05) 0.154 0.091 0.067 <0.001 ** <0.001 ** <0.001 **

1) XA AR R 03 20 M IR 2 2 Sl AT ¢ AR, + FORMIINA 2 5 B WM, P <0.05, = = FORMIMa 25+ BA
W @ 2, P <0.01.
24 HLWANSETFH) 2010 4F 4—9 3 5o [JFUES U i A0 AZ DNA #5105 e (n =200)

Tab. 4 DNA damage in haemocytes of Procambarus clarkii in Lake Chaohu and Lake Caizi
from April to September in 2010

TailDNA ™ OTM
Hﬁj\ s d p 5y el P sy et P
HH FTM (a=0.05) B 3T (a=0.05) M T W («=0.05)

51 £0.27 0.056
62 +0.20 0.831

47 2.34+0.88 1.92+1.98 0.859  0.36+0.22
5 2.91£0.57 2.
64 4.10£0.92 3.
7/ 5.43%1.56 4.03£0.62 0.002" 1.23£0.23
4.
5.

.35+0.33 0.076 0.52+0.20
91 +1.12 0.997 0.49+0.11 0.50+0.15 0.773 0.64 +0.15
.61 +0.14 0.036* 0.96+0.18 74 £0.23 0.014 "

.74 +£0.20 <0.001""1.41 +0.32 86 +0.32 <0.001™

.89 +0.23 0.008"" 2.22+1.50 1.15+0.41 0.010*"

45 +0.96 0.628 0.93 +0.21

S O O o O

8 H 6.58x1.41 47 £0.66 <0.001""2.18 £1.60
9H 7.59+1.58 02+1.42 <0.001""2.75+1.55 1.07+£0.16 <0.001""3.12+1.45 1.19+0.26 <0.001""

2) WA AT A 6y DNA 416 b5 22 5 O REAS ¢ K56, +« TR BN 22 R HA B E W, P <0.05, « « FoRiif 2z
SHAW B EN,P<0.01.

3 itig

TR AT TS ey R PR L B B A R R AR R AR R AR A R
8 T LS S AR A R R e BRI s e TS e A A I R A T L R AR A A AL
B AN AR AT L R R AR R E AR A HURE PR R R 2 Y
IS WL /K A PRI v B DL A B 3 S S , 386 3 A AR 0 B0 L BOm RIS AR S A TS e
BREVEAE HIDFAN S T 50— 35 Qe Wi P A 0 B9 T SR AR N, & B4 15 e W 2 AR P 2 1) 1 1 [ £ P AR I A
FH ST AR RIS GO0 A D800t v A A A s 0 3R 19 2 A e £ RAE /K A 38 A 2 1 75 e M 1 05
BRI AR A LTS PR SRR ORGSR — A BB R AT WAL 75 0 (75 Y T LA
A DNA RNA 45 45 05 K 5828 , b vl #6307 40 7K T 1 5 B0 6 1 s o B G IR 4 e 2 A T 1, PRt
DA A1 DNA 5451 A2 AR S5 0 A G K AR 75 e A A ) s A R

TR S 36 R 2 S A DM 24 SRR T SR8 91 11 558 98 e ER DB A 32 1 BRAS ) e B8 1 3t 4% 3 R 2800, 15
WA IATE A7 A AN R R 2 58 A2 Bk 75 e ). T4, oh T AR AL A 28 9 DR o P 1Sl v T 75 e, ik
T BT A0 90 P T 3 B 75 K A I, KA T e T O SRR S A SR 2 A AR W T e
KRS e S A R R R A DX A R T S R R K AR
FEOGH A, (ELE AR o T R A M T U5 B AN TSR BB 9 4 , 7K P15 32 1) — i A T 1) S IR AR SO 7 25
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SR, 3T A0 S K AR A A — R B0 TS e 1 (. T LC SRR AR IR B W, B 2 R L F T
SRR RGN ST MRS 4 — 9 T 40 DNA $5475 RO R B R [ b S B A B, 3
W5 Yy of i E 5B T () S8 AL 75 sk 0 EAT B,

WS B IR 5—9 A, S 5 [T JFUEOUR i 40 MO O % B KA 24 0. 624 +0. 136, TailDNA ' TM ,OTM
RS R 7.59 £1.58.2.75 £1.55 3. 12 1. 45, 37150 1f. 40 Jf0 i3 4% 8 % KA S~ 0. 360 £0. 081, DNA
G = IS bR KBS 7~ TailDNA 5.02 £1.42 TM 1.07 +0. 16 .OTM 1. 19 +0. 26, &1y 78 [K J5 EZLUF I
2 L R 3R DNA 45005 58 3505 T30 70, A 22 S B 3 (P < 0.01) (3,3 4) , BT EL K A X 52
IR 5B U LA R 10 0 P A RO, 5 A O VR i A R 15 e ).

TEATTE S5 7E 50 52 S W3] DNA 4505 1 b A0 A% 2 A e A I 8 B 8 o , K A 35 2 W 3 7 G
R B P 38 £ AR 1 0 D S, DNA 5 45 4R S HA 6 H .6 AR T A2 RMBE (P <0.01) (%
2), MM R 6.7 A2 B3 (P <0.05) (% 1). UKL Rz sm gy 5 8 g vk
WK B2 V2 SRR RU™ B AR, X S K A T 4 B HEAT AR I 2 , 45 S WS K A o
4RI Y B R, R A TR E LT 7, 2055 (PAHs) S — 25 B BUSE A &9
JT, AR W R A E A PHAs W 10 pg/L5 SEMIPT 1K PAHs BMRIEART 10 pg/L7 K p A #L
SR Z S AR UE TSR TR HE RV R AE A ML R ( <1 pg/L) Y I,
KR EEZF) N PSSR g WK KR pH A F R K (10.4) P & FREh S m™
(I TEAR K BF 5 7R 85 35 0 Bk (0 99 00 5 AL vk LA R 06 R IR BEOK A I A 7 R R AR
MCH FEL8 ~25C , A R 6 A1 ™ A1 1 MC 5 i, 7 LB IR MC Stk ™ . e 6.7 A
7y MC F5 i B, T ZE KRS 9 8 14y, MC A SR AW b 7.8 1 435 52180 40 i 724 % R Al DNA
U522 IR B (P >0.05) . ST WA % 26 0 B 5 %, o TG T MR I 40t f30R% % il DNA 5343 28 4%
Pt S B I B e S (EARAR A 6y S A A6 .6 H AT H G313 DNA B8 45 2 B AR B35 (P >0.05) (3%
2). MC Uy & FrBEAE K 2L A A g e 42 1) Kk v — 5 YR JIE 1 MIC R T 5 3£ B AR T\ 2R 3E T,
AT AR B SIS TSRS MC a2 2 SR A AR ) B AE 3 L B .
THEM KR E SR PAHs AR 2455575 Yy B S5, FRATTHE I BL 0 /K (R 6 .7 F 473388 4% 25 14 189 o ot 3 3¢
KT B h TR A BT 7 3R 10 A 1 s S K HE R 1y MC IS T X R AR A W ) R . DRI, X T 85 FR AL AR
0 55 4 S W K A K A R R T MC 8 B0 78 Ak Gt 7K A A 0 e s 4 T L300

ol AR [ ) 3825 285 AL i 2 R — B, (L5 S o R 3 5 O SR T R A 45 R — B Wl
I EE G I ) 0 2 R 2 7 S S MK T R 5 A T IR, 32 W15 e 0 X WL AR £ 3 42 7 1 1T BB A 1 6 K T 25 5%
R[] 388422 T PG 7 A I 0 9 DNA 53403 B2 e T 5 S 0 78 A () K SF- b gt A F3 Pt . i S 3 i
B A5G 2 A G T T AN 224 SR, e (A K T AT R T S U M 4K P b
I DNA S5 45 BT 4 OUHE T 244520 BT DL A 06 B I 207 THT 2 B8, 6 AR T F) 8 42 35 A Oy 1 45 1
SR, HIVAHORY: S5 6 0 S S, A S 4 TR I 9 e X BILAR 7 A G 3 R AR .

il HARESRYEASE RER FTE XAFLTRALH GHRBK L BEERFEL A
AR AL B VR ST IR E) T E AN 0T A IR E AR 69 A 0, 78 M3 SO R

4 &% 3Tk
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