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ABSTRACT

This study was performed to investigate the bioconcentration of dichlorvos, methidathion and pho-
salone in zebrafish(brachydanio rerio), red sword tail( Xiphophorus hellieri). The fishes were exposed
to 0.05 ppm, 0.01 ppm, 0.50 ppm, one-hundredth concentration of 96-hrs LCs and one-thousandth
concentration of 96-hrs LCs, and test periods were 3, 5 and 8 days. The depuration rate of each pes-
ticide from the whole body of fish was determined over the 24-hr period after treatment. Obtained
results are summerized as follows: In the case of dichlorvos, dichlorvos concentration in zebrafish
extract and BCF; of dichlorvos were increased as increasing test concentration. In the case of same
experimental concentrations, dichlorvos concentration in zebrafish extract and BCFs of dichlorvos
were decreased as prolonging test periods, especially dropped after 5days. Dichlorvos concentration
in red sword tail extract were increased as increasing test concentration, but BCF in concentration
of 0.05ppm, 0.01 ppm and one-hundredth of 96-hrs LCs were decreased. Methidathion and pho-
salone concentration in zebrafish extract in zebrafish extract were increased as increasing test con-
centration, but there was little difference in BCF. In the case of same experimental concentrations,
there were little differences in BCFs and concentration in zebrafish extract. In the case of red
sword tail, it was impossible to calculate on BCF; data because test concentration was under the de-
tecting limit on GC or test fish were die. Determined depuration rate conatant were highest on di-
chlorvos, and followed by methidathion, and phosalone. The results of determining depuration rate
of these pesticides showed that the high BCF in fish might be due to the slow depuration rate in
fish, it is thought to be responsible for vapor pressure, water solubility and partition coefficient. It is
suggested that one-hundredth concentration of 96-hrs LCs, will be proper test concentration because
one-thousundth of LCy was under the detecting limit on GC. Dichlorvos, methidathion and pho-
salone, organophosphorous pesticides, were examined to their BCF; and depuration rates by means
of fish test.

Keywords : Bioconcentration factor(BCF), Zebrafish(brachydanio rerio), Red sword tail(Xiphophorus
hellieri), Dichlorvos, Methidathion, Phosalone, Depuration rate constant
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Tz, olF Fok2 vt ARgske] Folke <ls)
of 8}, 34 2 A|stpe] 2 27} FobA| AL 9l

= AR {7184l FUE cholinesterase
activityZ ZFA4A1#A Al173 koA acetylcholinesd
= ZIHIFCEN dRE TS 2Tt
2|44 v E o= AR obedA] it

Z, olalgt kel 37 9 <Al mlx)= o of o]
AAHAE Erala A2 E 4AE3] oIy ¥
oko 2 gl 317 ¢ o= 33 Alghe fadsla qlth

ol2 gt o] & Al Zhtof| A= pofel i3l e
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o] adgollA A {710A w2 dichlorvos
= AR} B, Bgol S0 gfdtoulule] AbdA|
o} 24 3 vl FLAR AEVEE 5o
o7 I Aaleke] 199543 FeflEel AjRsow
8508-¢l walelrt® Methidathiond 7ZHgoli} A}
) o] 2z g ARE S FA A AFEE =
oko & I Ad4teke) 19954 s ek AReke
2 15084 =3leda,® phosalone 3 Zhgolu}
Al o) A E g bk B9 sl Al el AH-
Hie FUoE FE I AR 2AY Fofd
EFA R AEF AL 9l o B3] o]=A 1g¢l 43}
= oo g deA glch®

wepd o] = FUH g frIA Fokel o
3 AEFEA A7) v1EF Al Al ot
A7 AFubg ) OECD guideline 305-D?'el o}
2}, 571914 52Fal dichlorvos, methidathion %
phosalone®] A&35%A8-& 4-333te] 7|7k BCF,
LCs, WS =AM E4 3L} 31t

II. AEisE Y 9y

1L AESE Y =
HAdESE
AHFEE Aol A== Brachydanio rerio
(zebrafish), Ze] 3.1+0.1cm, ¥4 0.3+0.1 g(wet
weight)® guppies®<] red sword tail(Xiphophorus
hellier), 7de] 35+01cm, FA 0.4+0.1glwet
weight)l 718 F9i3ted APA 27104 17147
A-eAZ F, 100kl E 1702 Ao

2) 717] 5l AleF

A¥d| AMEgl 7]17] 2% gas chromatograph(GC-
14A, Shimadzu) = AgA A ALgshs dulr)r) S
ARS-3lTh. ARS-El ARFOo 24, celite 545, ethyl
acetate, anhydrous sodium sulfate, acetonitrile, so-
dium chloride, n-hexane, ethyl ether 5° % %55
kA& -8 (Wako. Co)& AHE3liT

3) Aaser

Aok A FellA] A= fr)AaA F
<kal dichlorvos [DDVP®, 2, 2-dichloro ethenyl
dimethy! phosphate, 98%], methidathion [S-2, 3-
dihydro-5-methoxy-2-oxo-1, 3, 4- thiadiazol-3-
ylmethyl O, O-dimethyl phosphorodithioate, 99
%], phosalone [S-5-chloro-2, 3-dihydro-2-oxo-
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benzoxazol-3-ylmethyl O, O-diethyl phosphoro-
dithioate, 98%, (F)73 5 1& AH&-3tsict.

9 Az

olfe] A zhHol 75x30%x45 cmal A
SHA felezz 482100 1o, AP a2
= 7hHe] 25%x25x25 cmel ASHA frrE
432 154t

2. AlElyy

1) Zebrafish 4 red sword taile] A¥g =7 9 BCF
o] Ak

Zebrafish ¥ red sword tailell =3t Az
OECD guideline 305-D& whsic}® A§r|7h-2 34,
59 E 8dZ A1, A¥EEEE OECD guideline
Aar7)Eal, Ad5E2 LCsxE2] 1/1000, 1/100%
Feo} B AgAlA 71Eed A3 AYFEEal 0.05,
0.10, 0.50 ppmellA] 7tzh Axjsksich. zh Fofe
BCF#t-2 342 BCF,, 54-% BCF;, 8¥& BCF:& Y
El_lﬁﬁc}_.l:')'l'/)

2) FoFe] AE-5EAT(BCF)

(1) F2892 Az g ke 2H4]

7 Foke 2EL Ak HekA 2 ¥ GCel
F71& dB HAAEY F*2} PAM(Pesticide
analytical manual)” || wgtc}. Dichlorvos, methi-
dathion ¥ phosalone=> ethyl acetate 10 m/ell 5
of Zbzt 1000 ug/mi A stock solution ZA| &
% 7b eiAM 2 gAdsle] 0.5, 1, 5, 10 ng/mi7t =
A BEENE =AY 249 4 w2 2F
S-HE& 1 uH GColl F9)3ted peak WA R ]3}
of ZAs AAdsigel. 7F ekl &g 93t
GCe &AL F g2+ dichlorvos7} 150°C,
methidathion< 230°C, phosalone- 250°ColA %
28Aslglon, 71%7)= FPDE AHSslgla o 9

analytical manual)®el| a}g}ch,

(3) Aol Fofe 5 2 A

Ag ol A meke} 25 o Ak gl 522 uhy
o wgiel,

3) &9 A& &4

Zebrafish®} red sword tail(2f 4g) 2 Z+zke] A8
A8 4= 100 m/oll Dichlorvos, methidathion % pho-
salone®] 7% 0.5 pg/ml ZTE8-NS 7H2t 0.2 mi¥
A7ksle] Aeg Agakye) utel Dichlorvos, me-
thidathion ¥ phosalone?] §#-g Fslgior o|&
HE] &8 AlAbstlch

4) =oFe] w445 Ab(depuration rate constant)
o] &4

Zebrafish ¥ red sword tail AlWollA] 7z “zofe]
A & T Al 2202w 58] v of wjglic) ®

5) 2] FASAAIH(LCs)

Feke] 96417 wbRR AR EEhr] $]sled
APHA, AWWA, WPCF7} 3528 %713 Stan-
dard method®¢} FAFAI AR 715 wpH®

ol aje} g ssict.
II1. &3} 3 &

1. S| FM=AM AlY A

Z+ oke] 964]17F LCx A A= Table 13 2
t}. Zebrafish?} red sword tail 2.t} 22 5ol of
stod WjAdo] Zhatsich

2. z9k9| 3l A3 A}
Zebrafish®} red sword tail = z}7+e] A4 A

Table 1. Comparison of 96 hour LCs on pesticides
(unit : mg/l)

of 2712 ul 52| Wiy ol whgic), Pesticides Zebrafish ~ Red sword tail
(2) AFEA A Foke] 75 2 Ak Dichlorvos 55.0171 1.0232
Zebrafish % red sword tailellA Z+ 52fe] & Methidathion 22,0314 0.0208
9 Aeke. o] B oA xFHH F3%e} PAM(Pesticide Phosalone 1.0532 0.0005
Table 2. Recovery and detection limits of pesticides in fish and test water (mean+S.E.)
Pesticide Spiked level fish/test Detection limit fish/test  Zebrafish  Red sword tail Test water
water (ppm) water (ppm) (%) (%) (%)
Dichlorvos 1.25/0.05 0.02/0.0008 86.3%1.5 87.2+1.3 102.3+1.7
Methidathion 1.25/0.05 0.02/0.001 88.4+2.3 90.1+2.1 99.8+1.4
Phosalone 1.25/0.05 0.009/0.0009 89.5+1.7 89.3x1.7 98.7t1.4
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RolA, 7N Fee] 3482 Table 29+ 7}, 3]
2 zebrafishol 4] 86.3~92.7%, red sword tail®]|
A 88.3~91.5%, Aol 98.7~105.4%=
BCFE -3}7] 218 /7N Foke] dhaks A aksler
= Fshrha pebsEglo) e, o] FA 4g9]
A gt Aga AE 100 mie] B B 97
ok 237 22 0.0004~0.02 ppm3F 0.00001
~0.001 ppm ¥ ¢t

3. 32| YEZH[ATBCF)

1) Dichlorvos2] BCF

Dichlorvos®]| 413 Zs+= Table 35} #t}. Zebraf-
ishe] A-¢, A=l S71E,E o F Al
T =} BCFrE Frislel o, Adssrt 2
& Aol A¥7Izke] Z71ETE o F AldjellA
9] &A%l BCFE, 59 o F A Ads v
el 2 glth. Red sword tail®] 4%, 96417 LCx®
1/10043%5%(0.01 ppm)<} 0.05, 0.10 ppm A&
ZoM, AYEEr) /1S o F AdedAe] 5
AT E Z7lslg ot BCFake o3]8 24k

Table 3. Concentration of dichlorvos in fish, test water, control water and calculated BCFs (mean+S.E.)
. Conc. Fish Test water Control water
Fish (ug/mb) Day (ng/g) (ug/m)) (ug/mD) BCFs
1/1000 0.12+0.04 0.051+0.02 0.055+0.002 2.35+0.04
1/100 1.19%0.05 0.43+0.01 0.55+0.02 2.76%0.08
0.05 3 0.08+0.02 0.03+0.01 0.04+0.01 2.36x0.05
0.10 0.21+0.05 0.08+0.02 0.10%+0.02 2.42+0.04
0.50 1.05%+0.23 0.40+0.03 0.50+0.04 2.63£0.03
1/1000 0.11+0.02 0.049+0.02 0.054+0.004 2.24%0.06
1/100 1.19+0.03 0.42+0.01 0.54+0.01 2.83+0.03
Zebrafish' 0.05 5 0.08+0.02 0.0340.02 0.04+0.01 2.3710.12
0.10 0.20+0.03 0.0840.02 0.091+0.03 2.50+0.09
0.50 0.99+0.17 0.37+0.04 0.49+0.08 2.68+0.07
1/1000 0.11%0.03 0.048+0.02 0.053+0.005 2.29%0.03
1/100 1.18+0.02 0.42+0.01 0.54+0.02 2.80+0.05
0.05 8 0.08:+0.01 0.03+0.01 0.040.01 2.35+0.04
0.10 0.21+0.02 0.08+0.03 0.09£0.03 2.48+0.08
0.50 0.97+0.08 0.36£0.05 0.47+0.09 2.61+0.23
1/1000 ND* 0.001+0.000 0.001+0.000 -
1/100 0.04+0.00 0.008 +0.001 0.010+0.001 4.92+0.05
0.05 3 0.14+0.01 0.03+0.01 0.04+0.01 4.66x0.08
.10 0.37£0.03 0.08£0.02 0.09+0.01 4.63+0.09
(.50 - -
1/1000 ND 0.001%0.000 0.001+0.000 -
1/100 0.0310.00 0.008+0.001 0.010£0.001 3.90+0.08
Red sword 0.05 5 0.1520.01 0.0310.02  0.04%001  5.01%0.05
tail 0.10 0.39+0.06 0.08+0.02 0.09+0.03 4.88+0.08
0.50 - -
1/1000 ND 0.00110.000 0.001£0.000 -
1/100 0.03+0.00 0.007+0.001 0.00910.001 4.29%+0.05
0.05 8 0.15+0.02 0.03+0.01 0.04%0.01 5.02+0.14
0.10 0.38+0.04 0.0810.03 0.091+0.03 4.74+0.11
.50 - - -

'Zebrafish: « 1/1000 of 96hr LCs: 0.055 pg/m!
» 1/100 of 96hr LCs:0.550 pug/ml
"Red sword tail : » 1/1000 of 96hr LCs,:0.001 pg/m!
* 1/100 of 96hr LCs: 0.010 pg/m/
*ND : not detected.
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Table 4. Concentration of methidathion in fish, test water, control water and calculated BCFs (mean+S.E.)
- Conc. Fish Test water Control water <
Fish (pg/ml) Day (ng/g) (pg/mi) (ug/mi) BCFs
1/1000 0.09+0.01 0.020+0.001 0.022+0.001 4.551+0.24
1/100 1.14+0.11 0.21+0.01 0.22+0.01 5.42+0.31
0.05 3 0.24+0.05 0.05+0.01 0.05+0.01 4.88+0.15
0.10 0.391+0.11 0.09+0.02 0.10+0.02 4.33+0.27
0.50 1.84+0.45 0.41%+0.11 0.48-£0.05 4.48+0.35
1/1000 0.09+0.01 0.01810.002 0.02210.002 5.08+0.18
1/100 1.10+0.15 0.20%+0.02 0.22+0.02 5.49+0.21
Zebrafish' 0.05 5 0.231£0.04 0.05+0.01 0.05+0.01 4.61+0.04
0.10 0.40£0.08 0.09+£0.02 0.10+£0.03 4.44+0.07
0.50 1.72+0.37 0.40+0.04 0.46+0.06 4.301+0.11
1/1000 0.08+0.01 0.018%0.003 0.022%0.002 4.64+0.15
1/100 1.11+0.09 0.19:+0.03 0.22+0.02 5.84+0.19
0.05 8 0.21+0.00 0.0440.01 0.05+0.01 5.25%0.07
0.10 0.37+0.02 0.0810.02 0.09+£0.02 4.63+0.15
0.50 1.7710.03 0.38+0.07 0.45+0.04 4.65+0.25
1/1000 ND* ND ND ND
1/100 ND ND ND ND
0.05 3 - - -
0.10 - - - -
0.50 - - -
1/1000 ND ND ND ND
1/100 ND ND ND ND
Red sword 0.05 5 _ B
tail® 0'10 B B N B
0.50 - - - -
1/1000 ND ND ND ND
1/100 ND ND ND ND
0.05 8 - - -
0.10 - - - -
0.50 - - - -

'Zebrafish : » 1/1000 of 96hr LCs:0.022 ug/m!
* 1/100 of 96hr LCs,: 0.220 pug/ml!
*Red sword tail: * 1/1000 of 96hr LCs: 0.00002 pg/mi
* 1/100 of 96hr LCs: 0.00021 pg/ml
*ND : not detected.

t}. &, Red sword tail®] 7%, 96A12F LCx2] 1/
1000°5%(0.001 ppm)llA] 7341 (0.02 ppm) 7Iut
o2 BCFatg AR + ¢lolx, A¥F%=E 050
ppmeliA= A3 5-Eo] Abgsle] Ale]slxict.

2) Methidathion2] BCF

Methidathion®] A¥AI= Table 49 i}
Zerafish®] A, A¥ e 57} 271842 AF Ay
ANA & FHEAHEE FoFsl o, BCFa2- 2 wst
7} dsieh Aot 22 S, A¥r)zle] vt
A AF A FHEAEE dAsoH,

BCF# %= & ¥3l7} gideh. Red sword tail®] 7%,
96417t LCyws %2 1/10005-%(0.00002 ppm)2} 1/
100(0.0002 ppm)ellr A FE7F HE3HA(0.02
ppm) ©lulelgleme ol2lsll BCFats A%
& glela, AEEE 0.05, 0.10, 0.50 ppmoll A= A
F5Eo] Alsle] Al9jslgic),

3) Phosalone2] BCF

Phosalone®] A3 A3}= Table 59} 7¥t}. Phosalone
2] A 9o\ %, zebrafish®] HellA] AHELe} AH
717kl wh e A F5AxEe BCFaS methi-
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Table 5. Concentration of phosalone in fish, test water, control water and calculated BCFg (mean+S.E.)
5 Conc. Fish Test water Control water
Fish (ug/m)) (ng/g) (ug/mD) (pg/m)) BCF
1/1000 0.01x£0.00 0.001£0.000 0.001%0.000 10.1+0.1
1/100 0.12+0.01 0.010£0.001 0.010+0.001 12.3+0.1
0.05 0.55+0.11 0.05+0.01 0.05+0.01 11.2+04
0.10 0.99+0.31 0.10£0.02 0.10%+0.01 10.4+0.5
0.50 - - - -
1/1000 0.01+0.00 0.001x£0.000 0.001£0.000 10.4+0.1
1/100 0.12+0.01 0.010+0.001 0.010%0.001 12.4+0.1
Zebrafish' 0.05 0.52+0.07 0.04+0.01 0.05+0.01 13.4%+0.8
0.10 0.94+0.23 0.09£0.02 0.10+0.02 10.71+0.2
0.50 - -
1/1000 0.01%0.00 0.001£0.000 0.001+0.000 10.2+0.1
1/100 0.11£0.01 0.010£0.001 0.010+0.001 11.2+0.1
0.05 0.53+0.17 0.04%0.01 0.05+0.01 13.8+0.7
0.10 0.951+0.33 0.09+0.02 0.10£0.02 10.5+0.3
0.50 - -
1/1000 ND* ND ND ND
1/100 ND ND ND ND
0.05 - - -
0.10 - - -
0.50 - -
1/1000 ND ND ND ND
1/100 ND ND ND ND
Red sword 0.05 ) N -~ _
tail* ()'ﬁ) ) ) B
0.50 - - - -
1/1000 ND ND ND ND
1/100 ND ND ND ND
0.05 - - -
0.10 -
0.50 - - - -

'Zebrafish: + 1/1000 of 96hr LCs: 0.00105 pg/mi

* 1/100 of 96hr LCs: 0.01053 ng/m!

"Red sword tail : * 1/1000 of 96hr LCss: 0.0000005 wg/mi

* 1/100 of 96hr LCs: 0.000005 ng/ml
*ND : not detected.

dathion®| 73F=} Zhgke}, Zebrafish®] 7%, A8 &
X 0.50 ppmellM = A3 FEo] Abdsle] A
t}. Red sword tail®] 7%, 96A1ZF LCxs=2] 1/
10005-%.(0.0000005 ppm)<+  1/100(0.000005 ppm)
A AFE=rt HEEA(0.009 ppm) Plke]oA
BCF#& 4 4= 9ldla, AlEE% 0.05, 0.10, 0.
50 ppmell A= A ¥ 5-Eol APgale] A 93t

4. 52| HiAS Aol £H i}
7k pofol] e, 7zt el AFE s LAt

2% A3 Table 63 7t} Dichlorvos?
-, zebrafish®] W44 57} red sword tailX.c} w}
2 AS o 5 olon, oli= Ao 7] Foll Wl A
Well 3= Ao} BCFite] red sword taile]
zebrafish 2o} 243} AR A& & 5= ot
Zebrafish®] 72-%, 7+ soFe] w42 = dichlorvos,
methidathion, phosalone?] <=2 & Wi}

A

[t ol

5. mofo| 22|58l ML BCF
AFAN 5B BA 2] o] g 2 5
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Table 6. Depuration rate constants of pesticides
[unit : k(h-1)]

Concentration Zebrafish Red sword

(mg/D tail
1/1000 0.228 -~
1/100 0.224 0.082
Dichlorvos 0.05 0.231 0.083
0.10 0.220 0.084
0.50 0.226 -
1/1000 0.154 -
1/100 0.155 -
Methidathion 0.05 0.156 -~
0.10 0.150 -
0.50 0.153 -
1/1000 0.096 -
1/100 0.093
Phosalone 0.05 0.090
0.10 0.100 -
0.50 - -

Table 7. BCF and physicochemical properties™

o Vpa) b o
Pesticide (mPa) (mg/D) Pow
Dichlorvos 2100 8000 79.4
Methidathion 0.25 200 158.49
Phosalone 0.067 1.7 20000

“Vp indicates vapor pressure.

S, indicates water solubility.

“P,. indicates octanol-water partition coefficient.
"Data were cited from pesticide manual.**®

oke] Feslshd A A2 Table 75} ek ™% olubx]
o8, F7I8HE #AW o) FRAl, S84 A
AR, aziy FelAlsE 2 28] Mg o
HA 9lov, BCFe} AatAdo] o) w kx| & ol nr)
sl zARskeh. 7 Foke] ojFA TEAE
BCF3#te| phosalone, methidathion, dichlorvos®]
o7 A velhd Axls ko] BelEsty AlA
A F71%, 84, HelAle) 22 AddAlol e
& ¢ 4 3l &, dichlorvos®] 7-$- zebrafish A
o F5A4 =9} BCF3te] b Fofol vls vk vy
Aot w7l 71t 840 A 2,
el Al 7P Aol 2 ]le)el o AR,
phosalone-2 o] ¢} B} 2 zebrafishA| el 525
o} BCFgte] 2 wid& o) =8l 2-& Z7gt
EAo] 7Ha 2hom, EulAlSE sPt £ O
oz} oy A=},

o] AelA, E Aol 183k zb Fofe)
BCF+= zebrafish®.t} red sword taile] ¥=9kcl, =2
2]}, methidathion®} phosalone?] %= 73Z&3h
A vlRtel AV AYE-E2] Abgo 2 BCFE AHad
= Alet. 225, 96417 LCs«S] 1/1000%5 =014
= #4954 5 9 woFd AS AEYA v
e g2, A&7 sotslr] YEAY, AES
o] oe|-go] g o vyl weld, Ay
FEA 96417 LCx® 1/100%5 57} o} A A3 7o
2 A= o AR siekE soke] BCFEA
o glelA BCF#tel &1 E $)s)x= zebrafish7}
Ao F2A A sieiz Q2=

v.d B

Zebrafish(brachydanio rerio), red sword tail
(Xiphophorus hellier) o143l f7|dA FoFal
dichlorvos, methidathion & phosaloneg A8 > %
0.05, 0.10, 0.50 ppm = 7+ Ffoll oha] A7
96417t LCs 552 1/100, 1/100001 41 71713,
54, 8Y) AEE24<(Bioconcentration factor,
BCF)E FA3gow, olga] wlAdEwAla(de-
puration rate constant)® 73] o}g3t e A
A5 )

Dichlorvos®| 7% zebrafishell] A¥HFsrF 271
F5E o f AuldlMe] s34 w9} BCFi 271
gl o, AlYFErt 22 Afdle AR
7HEFE olf Aol FEHAE BCFE 59
o] ¥ ztadle= e et =3 red sword
tail®] 7, 96417 LCx»2 1/100 A¥F=2} 0.05,
0.10 ppm A F=eAAM, AR FEr}t F/1ER2E o
F AeAe A TE SIvkslg ot BCRge
L35 Akt

Methidathion®} phosalone®] 7-% zebrafisholl4]
AP 5ot 1ETE o F AWolAe ¥
F7kslsd ot BCFa- 2 Halt glglch Ad e
7} & 7S, A3 71te] FoteE o F Aol A€
FEA L dAsIgen, BCFate & #sb) ¢l
t}. Red sword tail®] 3%, AE3A vlabe] A} 4
#FE2o] Abto g BCFiS A5 4 gaich

7y seke] wiAdExANRE dichlorvos, methi-
dathion, phosalone?] =22 vl do] wh2 A viely}
o} o] A& vid &} 7 Ho| & BCFE et
Wrks AME Sshs slelel Bedx|d, o5
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Foke] Evisieby Al £r)9), 84, FalAl
o} A@Ael ole ALz FA )

zelar o5 FYel wi3led, OECD guideline
305-DellA] Wasty gle AY¥EE F 9647k LGy
2] 1/1000904 =33 AL, GCRA &3 7
ukal 497 2leld BCFEA ofzlge] lglnh
wha], A¥FEE 96417 LCx»o 1/1002 sk A
o] XA 7o g ),
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