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FEE A 75 W0 PP R BRIk 2 3 B A I 26 43 BT 5K i 2 % = T 564 ( Tributyltin, TBT) BUR £ 25 &R IR0 5 TBT
R RE AT REAR OCAYBETR] 8 X 75 i B AR 2k HOA K 455 T ARBORIPR B9 k) T 8 SR R0 TBT i A= A58 M0z, DA TBT
X 75 T B AT 2 ORI A S A S TR PR IEAN PN ST N LRI S SR AR 20 . S5 SR 3R W1 TBT X 4% i R HL 48 h LC, IV/NEIRAKIK
H egl-1(n487) <ced-4 (n1162) <cep- 1 ( gkl38) = cep- 1 (1g12501) <ced-9 (n1950) <clk-2 ( mn159) <ced-3 ( n717) <N2 < opls34
(hus-1::GFP) <opls56(egl-1::GFP) <daf-16(mn86) <hus-1( 0p241) <daf-2(e1370) , ik 1%+ TBT FBURII L M5 BN egl-1
(n487) , M % TBT i 52 JJ SR 12 daf-2(e1370) o TBT X 75 W B AT 22 SR | B 58 1A QEIORI A B 5k 347 252 30 J88 A0 A 784 174 4o o
YERT.
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Assessment of tributyltin ecotoxicity using a model animal nematode

Caenorhabditis elegans
WANG Yun”, YANG Yanan, JIAN Fenglei, WU Jieyu, SHEN Jie, WANG Shunchang

Huainan Normal University ,Huainan 232001 , China

Abstract: Tributyltin( TBT) has been widely used as antifouling paint for vessels and, as a result, has been released into
aquatic environment since the 1960s. Although the use of TBT paints has been banned recently, significant quantities of
TBT and its metabolites are still detectable in many regions. They can exist for long periods in aquatic organisms and
sediments. It is widely acknowledged that triorganotins , especially TBT compounds, are among the most toxic substances ever
introduced deliberately into the marine environment. The toxic effects of TBT have been documented in several experimental
systems, however, due to its adverse impacts on the ecosystems,the development of sensitive bioassay systems with multi-
endpoints are essential for risk assessment and mechanism study.

Toxicity bioassay techniques,as a powerful approach for environmental assessment and toxicity testing, has become a
fundamental tool to evaluate the early warnings of potential environmental pollutants that are hazardous to the health of
humans and wild animals. However, the organism should meet several criteria before it is selected as a bioindicator. It
should have endpoints sensitive to the tested pollutants, can operate rapidly and easily, can allow the testing of a large
number of samples in a small volume, and is inexpensive. The free living nematode Caenorhabditis elegans has been proved
to be a good model for the evaluation of toxicological effects of environmental chemicals or toxins, the results are comparable
to that of mammalians. In the present study,the nematode C. elegans was employed to investigate the toxicity of TBT. To
determine the acute toxic effects of TBT to C. elegans,a range of worm strains were exposed to graded doses of TBT for 48

h. The median lethal concentrations( LC,,) were estimated in these strains with different genes knocked out. To screen the
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sensitive sublethal endpoints for the risk assessment of TBT to the environment, the body size ,fecundity and brood size were
assayed in the wild type N2. The results presented here implicated that the nematode C. elegans could be used as
substitutive model in evaluation the toxic effects of TBT in the environment.

The 48 h LC,, observed on the wild type and mutant strains for TBT were in the order of egl-1(n487) <ced-4(n1162) <
cep-1(gk138) = cep-1(1g12501 ) <ced-9 (n1950) <clk-2 (mn159) <ced-3 (n717) <N2<opls34 (hus-1::GFP) <opls56 ( egl-
1:.GFP) <daf-16 (mn86 ) <hus-1 (0p241) <daf-2 (el370). The results of LCy, suggested that the strains carrying the
mutant genes daf-2, hus-1 and daf-16 are less sensitive than that of N2 ,respectively. Conversely,egl-1,ced-4 ,cep-1,ced-9
and clk-2 loss-of-function strains exhibited more sensitive to TBT exposure than that of N2 ,implying that these genes may
contribute to the protection effects from TBT toxicity in C. elegans. Therefore,egl-1(n487)is one of the most sensitive
strains to TBT stress, while long-lived daf-2(e1370)is one of the most tolerant strains to TBT stress. In our study,the body
length of C. elegans was inhibited as low as 10 nmol/L TBT. The fecundity decreased significantly at the dose exceeding 50
nmol/L similar effects were observed for brood size. Our present results indicated that LCy, of the mutated strain egl- 1
(n487) ,the body length , brood size and fecundity of C. elegans are the sensitive endpoints to indicate TBT contamination in

aquatic environments.

Key Words: Caenorhabditis elegans ; tributyltin( TBT) ; ecotoxicity assessment

=T ) (Tributyltin, TBT) f& — BRI BB LS9, 8 2 IR AR B 15 700 AR 25 FACRE B 8 790 46
PRIA TBT 175 B4 X0 AR 20 W00 A 4 3 0 Y Jed i) 2 B i e, R 2 0] 8 & A vk A% 1k s BR ) TBT 9l
M RN 71 22 L XA 2 RERSAG I B K i TBT B LR =4 > Rl e 10 22 0 M 1R 5834 B 58 4
Pl TBT A, X # S 20 TBT 75 Y K IAAAE T TBT AT L5 | A s 4 ) e v A i A 17 3
Al LAS | # 4 2 6F ( Paralichthys olivaceus ) F¥E 544 ( Danio rerio ) 55 HE 314 MR L TBT A LA
SlEE AR, T8 A I R B ) T 645 (A4 TBT) e BE Y FEIFE 50 % 400 nmol/L 2] [H gt TBT %
NKMBEE TSR TR G, EA MR TR LA RISt gt s s te 5%
T, 3 78 TBT 22 55 5500 1 4R S AL ] o oA B B

75 W BT B ( Caenorhabditis elegans) A= 1 S0 41, 45K ] B8, B Tl 3% 8t R B R IE R, ARy
S HA B PN R D0, N2 AR i R R B TR, B & PR R B e i AU 2 5 | )
MREEY) . ST RS AR T 14 3 i g 178 A 25 8 B 2 DG IR AT 9, 28 b & BAR (W sl g s 200 5
I R XS 2% T B A58 7 38 e A URR I BIR 2 7 S0 A R e U5 60 b Ze Ay, R AR S I ] A B 326 0 #1575
YW it 2 T T S Rz sh AT IR ARFHRE A2 A A T BAE BN AR b

A AR A Y F5 I BT, A DNA #1550 ( DNA damage response , DDR) RS B K
[ F3Z 4K (Insulin-like growth factor-1 receptor, IGF-1R) i 4% 5 K @ B o R P 2 dE TS 08, 282 B0 ik i
(LCyy ) MR FEIE I 2 53 B, G th 4T TBT BUS A A HTrE &t i & . R (M0 & F A s 1805
W BCAG ARSI HT TBT X AL FEEAVE T, 0 TBT KBS PFAN S B 78 3R Rk s
1 MRERZ*

11 2Rl R 5G]

75 0 BRF T2 HUK FRAR L RR B FR- 78 &8 RIBAT I OPS0 1Y B iR 55 77 %5 ( Nematode growth medium, NGM )
BT BRI E S R F R R (AT 14 45 20 h R H BB HE TR AR ASIESE BT A 2R
WU A : Bristol N2 (P4 HY) | hus- 1 (0p241) , opls34, clk-2 (mnl59) , ced-3 (n717) , ced-4 (n1162) , ced-9
(n1950) ,cep-1(gk138) ,cep-1(1g12501) ,daf-2(el1370) ,daf-16(mn86) ,egl-1(n487) ,opls56 , A fih R GX 14
i [ PRl B 3545 P 0 ( Caenorhabditis Genetics Center, CGC) #2445

A =T 2B (TBTCI, 4L 97% |, Sigma-Aldrich 23 &l dh ) , =710 3 9 45 73 A4, TBT 1 —
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FHIE AR ( Dimethyl sulfoxide , DMSO ) YE¥ 51, Bie il BiAS [7) v B A FE 0
1.2 B 5T

SEER R 0.5% DMSO X2 d AT 1A W38 5200, 43 0. 985 mL K-medium ( 7% 53 mmol/L NaCl,
32 mmol/L KCI,121 C &K ) F Costar 12 FLAILIEEFEMAN , A 0. 01 mL % OP50 fE R4k K 5 wl TBT
R LA —E B BERR A3 I K-medium H7, 35 DMSO 5% TR 40 | B AT b B4 F1 % BB 45 19 DMSO 3 K
0.5% , HFALATHEEFE 20 Z5FEEAL B AR AR08 3 A FATHL, Ir A AL BRI EE 4158 20 C . AbFR)S 48 h,
TERREVEE S WLEE, AR St ok e A | YA ATART B o7 ) B R BE TN SO SR B T MR B, seib 4 3 W, it
B LC,  RIVEREE M2,
1.3 fRKiz

FI T A BUZE e N2 EAT TBT 2288 F AR IIE . T Costar 12 FLAZUEIEM M, A 0.01 mL [ OP50
VE Rkl K AL)S 24 h Z PG L, 30940 i 22 88 T R TR MR BE A9 TBT (&4 0,10,50,200,1000 nmol/L) , 4k
PREF[R] 414 48 b, JREEYIR 20 °C , SRIGHLR LR 25 NOM A TR B 855 3% , WM B30 0,24 h 148 h 94
PRI 2 (FE4 20 Se2k ) | Sobe 2k s K 28 AR FELAE L B R B, SR )5 A Olympus 1X71 5 i BE iF
17408, DP2-BSW ( Olympus Corporation ) A% HUAK A THR & , 5 AT 1 mm BP0 B o, A5
BEAE 3K,
1.4 55 FRECHROE & il

FIH N2 WF5E TBT %48 HU A8 F1 5 M, 4355 FAR A0 7 2 B Helmeke 55 W WS IHVEE M &M, F
Costar 24 fLAAZUEFAR, A 0. 01 mL 9 OP50 YE R talk} 4 [/ 254k J5 i 30 i s FH &k 2 R 0, 10,50,
200,1000 nmol/L [ TBT Zb¥H , 341 6 AL, L 1 454 L, B PR 24 h 2R LB = — N [a) — b B &R 19
FU, DMEX AR T, ARSI 4 W, LA E AR EE ) TBT X4k i A3 531U R

2 PRGN I 5 22 BB Miller 2512 (9773, T Costar 12 FLEZHZUE TN, A OP50 7E 10k, 4 R 41k
JE B9 N2 T RS B AR E A 0,10,50,2001000 nmol/L Y TBT AbBE 24 h 5 ¥ 26 AR A &4 45% NaClO [
M9 ZE P (%5 3 ¢ KH,PO, ,6 g Na,HPO,,5 g NaCl,1 mL 1 mol/L MgSO, ,fiIll/KZE 1 L,121 CHEEKE) B3 F
AR TAR R AR R AEE R U T R AR O AT ARSI AR 20 AR, R 3 K,
1.5 HdEabs

K H Probits 4k 0y LCy,, K HHH K T 25087 (one-way ANOVA) Al Duncan 5 56 72 43 1 A~ [
il FR 28] LC, 1 i 25 1 22 55 DA S TBT X Y AR U2t N2 B4R 8 AR BRI PR B 2 ¥ 52 ), T A 0080 38 3%
IR EEE AR AR, GEiTH BT IR ] SPSS 13.0 52, H AL E P<0.05 N B EKF,
2 BER55H
2.1 TBT X575 i B2k s SOER0% 5B

TBT %4k H i 48 h EFCAUN 312K FHEF A= 28 5 28 N2 T 12 LR RRR B 2R L 3% 12 /N DR e s 22 40l
J& DNA 054G 15 3K K hus-1 (0p241) Fl clk-2 (mn159) , A JE T84 FE I egl-1(nd87) ,ced-3(n717) ,ced-4
(n1162) Fl ced-9(n1950) ,cep-1 ( gh138 ) B L AEN7 K[ cep- 1 (1g12501 ) , Ja & RAFEAEK N F Z AR FE A daf-2
(e1370) , 3L 1 ( Forkhead box O,FOXO0) #% 5% K 73 daf-16 (mn86) , opls34 (hus-1: : GFP) il opls56 ( egl-
1. :GFP) i SR AT hRIC A SE R DI BEAME T &R, 383 Probits /M HTIA TR LC, (R 1) , FTLAE ) egl-1
(n487) ,ced-4(nl1162) ,cep-1(gkl38) ,cep-1(1g12501) ,ced-9 (n1950) Hl clk-2( mn159) i 4 KL [K Fif [4: 5 2 %)
TBT BRI T N2 (P<0.05) , HiH egl-1(nd487) 1) 48 h LCy {4 (0.75+0. 11) pmol/L, {L A N2 [
11.6% , HHHE, daf-16(mn86) ,hus-1(op241) Fl daf-2(e1370) §h Z&XF TBT FIHH 2 e, 48 h LC,
BEET N2(P<0.05) , 2354 (9.26+0.27) ,(10.40+0.99) F1(10.74+0.70) wmol/L, 4L, TBT Xt ced-3
(n717) BIBBERN 5 N2 WA 25 (P>0.05)

MEFERNZE 7087, hus-1(0p241) ,opls34 ,daf-16 (mn86) ,daf-2 (e1370) Fl opls56 F TBT %75 £ & 4%
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N2 FZ (1A E. F),clk-2 (mnl59) , ced-3 (n717) ,ced-4 (n1162) , ced-9 (n1950), cep- 1 ( gkl138) , cep- 1
(1g12501) Fll egl-1(n487) iy TBT ZEEEEILM LI N2 BEWK (14 1B .C.D F)

£1 TBTMEMBEHLEN2 52 MRERFRH I8 h FHIERERE
Table 1 Estimation of 48 h LCs, in N2 and 12 mutant strains of C. elegans exposed to TBT

HF L IEA SEIGPAR) HE L FIE FLfivcr

Strains LCsy/ (pmol/1) i 550 Strains LCsy/ (pmol/1.) e 055
egl-1(n487) 0.75+0.11% [0.25,1.24] ced-4(nl162) 2.29+0.08" [1.91,2.67]
cep-1(gkl38) 4.50+0.10¢ [4.03,4.97] cep-1(1g12501) 4.53+0.21°¢ [3.59,5.47]
ced-9(n1950) 4.53+0.15°¢ [3.87,5.19] clk-2(mnl59) 4.87+0.22¢ [3.89,5.85]
ced-3(n717) 5.45+0. 40 [3.71,7.19] Wild type(N2) 6.42+0. 101 [5.98,6.85]

opls34 7.9920.11° [7.48,8.50] opls56 8.82+0. 11° [8.33,9.30]
daf-16(mn86) 9.26+0.27' [8.06,10.45] hus-1(op241) 10.40+0. 99* [6.11,14.69]
daf-2(el370) 10.74+0.708 [7.72,13.76]

* LCs BRI AT AR B 1 02 5 5 (P<0.05)

2.2 TBT X 550N BT duA: 4 3RS 152

K L N2 4 HOF TBT AbFHE 48 h J5 , 2k B AR 1 101 B 558 A2 BI040 ) € 30 vk J3E A0y AR i 6 R (B
2) o 200 nmol/L F1 1000 nmol/L TBT ¥ & £H iy £ Hu AR B i Ik T X B2 ( P<0. 05) , 4330l & X R ZH 19 79. 0%
M T1.6% VK5 24 h )5 AR EEH 2 AU AR I B 38 I T X R4 (P<0. 05) s AR IS, 4IRS 48 h Jo , &k
i 2H 28 b R343R 3 T X BRZH 9 7K T EEE 10 nmol/L 1 200 nmol/L TBT £H 2% i iy fAK i3t 7 % BE2H ( P<
0.05) , XM 2Y TBT 75 YLfihi L5 , £ o ity Ak K e B 2 ] RIS 28R AN
2.3 TBT X} 75 0 B AT du A i - ARECRT PR B i (1) 52 i)

TBT XF 2k d 14355 00 & ARy (B 3) , 24 TBT ¥ 35 %] 200 nmol/L A1 1000 nmol/L i, N2

A 1 40 H B 35 T X BRAL (P<0. 05 ) XA RRALAY 80. 6% F1 65.7% . AL, TBT X2 HL [y P75
A T R A 3R/ (81 3) ,50 nmol/L % 1000 nmol/L [ TBT 43 24 h J& , 28 PR P B %
FXF AL (P<0.05) , AN IRLL Y 85.0% & 64.3% .,

3 itig

TBT C 8\ A & BRI K PR e fi B i N 3 A 27 i 22—, AT TEF 20K AR AR W) s S SL3h iR o s
A&, AR 18 I IR0FRHFIE Hh R GRS 2 TBT (i AE e > o R, %1 TBT V5 Y iy 2 T, 4R G R AR 43 F L
N FEAF S PR B AR T b BEMTHA Y] . T 55 I BeUAT 2 R 55 3l W A i 3 2500 i PR 32 A
SR IR ELA RIEE R 2 O ER T TBT 194 & R RN L B M JC S R 5 05 5 7 Sl 42 HLAT il
=94
3.1 TBT X575 N B2k B B aE 80 5 48 it 3 i BURk A

FELR AR Ay BB PR Y R O 25 T B0k X R A5 PR~ BURk ke iy 22 288 3% A6 2R F1 O ( Miitogen-
activated protein kinases, MAPKs) {5 5% T f2 OB R 28748 | n] T3k b 5 4 J8 USRS, a4 ., X 40 v 1 1%
PUAIBEAR' ) U daf- 16 FEDRI 2878 8055 i T BRI 5 4 J8 SBOs bk 18 fin 2427 330 g ) FH 28 sl 0 A7 R B2
WAL T TR, YHLIARSZ 200, A 254 5 s, 25 il & ALK ) DNA B 546 2 a5 5 R 0 hus-1, p53
SR FRIR IT)E 3 DNA BB EHLEI 7, 28 BUA DNA B0 16 2 ALH 52l sh i B AT w8 B ) v, B4k
HURHEE DNA 045 A fd BE DR 5 PR BUBMEAT OC , ANk 3L p53 [AlJRIE I cep- 1 il caspase P ced-3 YRS,
)R BOLX R AT R RS Rk SR P A TBT 5 8 1V F i oK DG

AWFFE PR, TBT X 4% i R B Y 48 h LC o, W/ NBI KKK egl-1(nd87) <ced-4(nl1162) <cep-1(gkl38)=
cep-1(1g12501) <ced-9 (n1950) <clk-2 (mn159 ) <ced-3 (n717) <N2<opls34 (hus-1::GFP) <opls56(egl-1.:GFP)<
daf-16(mn86) <hus-1(op241) <daf-2(e1370) , HH daf-16(mn86) ,hus-1(0p241) ,daf-2(e1370) i [ 48 h
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Fig. 1 Mortality assays post 48 h exposure to TBT in the N2 wild type and 12 mutant strains of C. elegans

LCy, B F T N2(P<0.05) , X Begk i i R AH
BRI AT RESE TBT B B AR CHE R

B IR 2k S 3R TBT (4T 52 7 %50 B A 140 | 3¢ 4
daf-2 %ﬁﬁﬁ%&ﬁﬂ%%%ﬁi&%%ﬁﬁi,daf-z 2 T
Xof S8 A I RO B v R Y 25 R R daf-2 (e1370) X TBT S AU, H 48h LC,, .3 5 T N2 (P<
0.05), hus-1(op241) WRILHXF TBT AR, BIUIMERET-2, A B S LC,, (K 1A) , daf-16 it Xk
FEASEH T TR LT I b S AR B E B R, &N daf-16 FER AR FHOS &
4 I BUBERS ) B % TBT AR B s

FE PR AR 2 R R 0 D PR e ) s B, 2R BH 28 AR 1) 5 R T R B R IR B 37 X — RS T
BIPERI Y FEARRIIET  egl-1,ced-4 ,cep-1 ,ced-9 ,clk-2 Fl ced-3 FEPRERIT , 22 Hixt TBT B9 48 h LC,, i A%
T N2(P<0.05) , B 2646 7 H K 7] Gedc B S WK 532 TBT 4 VE R, clk-2 J& DNA 5tk A S A
AT LA IR B TR AR o R R A Y R egl- 1 FEDR S AR M U T, 1 1) A 4 U T L A ced- 9,
PRI FUFAIEEIN ced-4 5 ced-3"" HH egl-1(nd87) ,ced-4(n1162) i Z 2 B AL i TBT %% 55 U
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P£,48 h LCy, 43510 (0. 75£0. 11) wmol/L (2. 29 +
0.08) pmol/L, B F KT N2(P<0.05) , HESE il £kt
e MBEIE (I 1C . F) , UL egl-1 Fl ced-4 F& I XT HEAH
TBT fFi 49 nl gk B DG HAE

LRI cep-1 FER S FLBNY) p53 FEH R R, o
cep-1(gk138) il cep-1(1g12501 ) S cep- 1 FE A w5
R, TEREZH cep-1 FEH YT REM 52 T A BLE HL cep- 1
(ghk138) X S AL T 36 1 58 Fh 2R MR AR SE G o
cep-1(gk138) Fll cep-1(1g12501 ) it Z [] if 2 30 1 4 g 1)
TBT 255 s Wi T cep-1 FN7E TBT #55 FH 1K)
EH,

I ced-3 Yt caspase T, A AMMLIH T
W, IR U RAPEVER , ced-3 FEHI 2878 5 W 55
R HEAIE . ced-3(n717) 1Y LC, 5 N2 A B R A
Hauit2e 3 L, SRSk 4 N2 BElF (& 1C) .
H1 T opls34 F1 opls56 fih F& A& AE hus-1(0p241) Fl egl-1
(nd87) Wy FEfl I, %% A hus-1:: GFP Fl (p) egl-1::

16

I
N

Body length/mm
o
[oe

o
»

T

—— Control

10nmol/L TBT
xx3 50nmol/L TBT
g8 200nmol/L TBT
. 1000nmol/L TB;’

A

CRR KK KR KRR

XX

Recovery time/h

E2 TBT AEFMERATL A N248 h /FH%E 0, 24,48 h BHE
KHILE R
Fig. 2 Body lengths of N2 wild type of recovery time (0,24, 48
h) post exposure for 48 h to 0,10,50,200, 1000 nmol/L TBT

BB I AR EDR AR TR R A B A ) 25 5 2% (P<

0.05)

2xNLS . : GFP JFohr, 55 Ao A2k s 75 DAVR 5 58 5501755 00 200 e 0 09 452 55 R0 20 Bt 0 T, kb T R R BB 2 5 &R 9 A
N IIRE ARG NI FRRAIE T 3% — 5, opls34 Fll oplsS56 & &%) TBT HYMUBMEREIE T N2, 48 B Rridk %t
TBT FcHURALE R 5 RN egl-1(n487) X} TBT 452 J1fe5® B 2 daf-2(e1370)
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Fig. 3 Brood sizes post exposure to TBT for whole life and the number of egg in uterus post exposure to TBT for 24 h of N2 wild type with

concentrations of 0,10,50,200, 1000 nmol/L

BB AR DS s AR T REAUFRAN [R) Ak BRLZH 1) 22 57 35 (P<0. 05)

3.2 TBT X} 55 1H BT 28 s A K o B Y 52 i)

200

1000

E A WFFER ] TBT X 34 AR K 4505 R0 B L BB RN BURR Y 22, AnXS vb 4 (Armandia brevis ) A2 150
PR B I AT A I Ve B 2 191 ng/g TBT(JIRUE T 8) , AE AW ¥ FE (half maximal effective concentration, ECy, ) 4
LCy, 1 1745 AT R I 10 nmol/L (¥ TBT T X2t iy A KL £V, B TBT ViR B Y 34 i, 400 1 12
FHAUIMBA & (1 2) o T AR f TBT 15 94 o, ml R F 2k He i PR R bm A Shy A ) 2 4 A T
DPRAETT HREHY . TBT {5 YL BR IS 7RI H IR 25 T 2 p AR R R v LR B 9%
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3.3 TBT X5 uN BaAF4k A 5 1 5% )

TBT AR LA S 4R sl A £ 25 B AL | 38 o] LRI EVE AL 3h B i v & B . Omura 250 RS T
HIEA 10 mg/kg A9 TBT 1] DLIA 5500 K B 52 AL LA AE RS 7250, Chen 257 3IESE T (57 =AY TBT
(< 50 pg/kg TBT) Xt/INRIHE T KA AT SRV, . A 5T 3 B TBT o % £k e i) A 58 D) g A3 0 i 7 L 50,
200,1000 nmol/L TBT AbF 24 h ] LA & 240 i £& HUAG PR BP 2 ( P<0. 05) , [AlFF 200, 1000 nmol /1, TBT 1 i Fé
T 2ty B AR (P<0.05) (1 3)  fHZ UM B 5 32 40 ) 75 5 B B AR B G R /R i
— AT
4 i

egl-1,ced-4 ,cep-1,ced-9 ,clk-2 Fl ced-3 FEH V] EAL B PRIk G052 TBT #i45 9VEH , daf-16 , hus-1 Fil daf-
2 JEHATRE S TBT MBS ARG, 5INPT 4k HUOE AR 5 R egl-1(nd87) I LC,, , e HUIAK (B CEL A
PR A] A g W ERES v TBT ¥5 Y% AUk M 2p 2K
gt A IE T R A Y 5 B i TR 2= B B IR ZE 0 i ) R B 5 0 5 VR 25 74 1, SRRt B0
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