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I.

OUMHARY

Subject

Establishment of Environmental Toxicological Methods for the Risk

Assessment of Chemical Compounds (V).

II. Objectives and Justification

1. Objectives

Establishment of the environmental toxicological methods for the
assessment of already-in use and new pesticides, pharmaceuticals,
dyestuffs, and other industrial chemicals will lead to support the
advancement of the fine chemical industry, to secure human and

environmental health and to achieve self-sufficiency in the related

researches.

4. Justification

Nowadays, chemicals have been essential part of modern daily
life and thas trend will be continued with even stronger intimacy.
However, chemicals have posed problems by causing unpredicted
adverse effects on human and the environment. Developed countries
encounter these problems by imposing strict limit of usuage or by
introducing regular monitering system in an attempt to minimize the

adverse effect. General concensus of experts in the field is that
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the best solution is to prevent the potential envaironmental pollu-

tants from being introduced into the market.

I11.Area and Scope of the Study in the Period

This study was intended to understand the interactions between dis-
solved humic material (DHM) and chemicals in aquatic environment to
predict more accurately the toxicity of chemicals on aquatic life.
Acute toxicities of diazinon and tetrabromobisphenol-A on killifish
(Oryzias latipes), and water flea (Daphnia magna) were evaluated with
four DHM treatment levels.

Also, in order to clarify the mechanism of selective toxicity of
chemical compound by comparative metabolism, we used organophosphorous
compound, phenyl-C-14 diazinon, diethyl-C-14 diazinon, and two fish
species, killifish and loach. By the in vitro metabolism using microso-
mal and cytosolic fraction and the in vivo metabolism, we could know
the differences of metabolic activity and metabolites between two fish

species and could proposed the metabolic pathway of diazinon in killi-

fish and loach.

IV. Results and Recommendation

1. Effects of dissolved humic materials on acute toxicity of chemicals

to aquatic organisms.
The acute toxicities of diazinon and tetrabromobisphenol-A (TBP) on

killifish were determined in terms of four DHM levels ( 0, 0.5, 5, and

vi



50 mg/T). Because the acute toxicity tests for water flea is not compl-
eted, the results is not included in this reports.

1. LC50 values for diazinon were 6.54 mg/L, 6.58 mg/L, 6.50 mg/L and
5.99 mg/L in the presence of 0, 0.5, 5, and 50 mg/L of DHM, resp-
ectively.

2. LCH50 values for TBP were 1.89 mg/L, 1.85 mg/L, 1.36 mg/L, and 1.93
mg/L in the presence of 0, 0.5, 5, and 50 mg/L of DHM, respectively

3. These results indicate that the DHM had no significant influence

on the toxicity of diazinon and TBP to killifish.

2. Selective toxicity and comparative metabolism of chemical compound
to fish
The results from study about the mechanism of selective toxicity of
organophosphorous compound, diazinon to two fish species are as follows.

1. In in vitro metabolism of phenyl-C-14 diazinon to two fish spec-

1eS,the major metabolite, M-II, hydroxy pyrimidinol was produced.

The amount of hydroxy pyrimidinol produced 1in kallifish was
higher 2-fold than that in loach but there was no any difference
the metabolic pathway between two fish sSpecies.

2. In in vivo metabolism of phenyl-C-14 diazinon, the metabolite,
M-11I, hydroxy pyrimidinol was dissolved in ethylacetate and the
other polar metabolite, M-P, which was dissolved in methanol,
was produced also. The polar metabolite, M-P, was not migrated
from the start point on TLC plate. But there was no any differe-
nce the metabolic pathway between two fish species.

3. When we compared with the results obtained from the same experi-
- vit



ment using diethyl-C-14 diazinon, the metabolites, M-1 and M-Z,
produced from the metabolism of diethyl-C-14 diazinon were diff-
erent from those of phenyl-C-14 diazinon.
Therefore, we could explain the differences of 2 to 13-fold rates
between two fish specaes.
With using this experiment, it would be a useful method for the
prescreening of ecotoxicity of new organophosphorous or carbamate agro-

chemicals.
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A-2r3 BE(HbA) o) &8 BF 77 LEEY F2ol IA AL, BA
o) &4 (bicavailability) & EFAHZ] &2 FeElE 2HYEY Fxo &=
ut%) Kukkonen 5¢°°9 dFet & 4 gt SixRt olz{¥ A+ ATVE =
49 A ARED AP FAL FE FANAHY BEANAM AHHE M
A (PES AHLIHFLEE AYHUY IPEFH FHAULS HAE W
A A7 Yart Jrk ol ATFHL FTWEY VieHY HHT FA
Abe) ¢4 B s A Aol FALHE EBT o+ U HUY
g o] £&olEt ¥ £ Aed, FAA o] BHE HPWHY BHA T
A% Ky @ JpMel "ay REojet AFHZ YT,

ol¢} FAlo) BZF ANE Y FAAY P AP W& 2ol U
=n), 2218 2o)A) (u¢t2, 04¢r3, In¢t Y, AL, (et 3 H
Mgl ThgA Fadol Bajikel EAstillA Ae FE AtEle | AR
zlglch. olEF A% T A3t Adte ofF IukHA AP LeR FEHA
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28 & 4 Ak, EFR, EHN s BAE HAHE ARA XTI
gtt. o] W AL E AL HEL F2 FEAH EFHIEHR AR AUrh
BaRo] §70AEY FAo) njale TS 753U polynuclear aromatic
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UWrA o2 e RIIBEES B
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o)A ZL AFHAANES & wl, 73 olSot AHEYHEAHU B
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FAA 9 Fido] thE Aol 1Y & UL, olF MY 3o vlw, H
E JEEXN EY W A9 5E4E& BAT 2|9 shHo] 7t @
AA # Aoltl,

© Ao A FA LS TRt SHATEEE S 8y oA &
A9} thatol E & diazinon, tetrabromobisphenol-A8] FAJoll nj2j= FAA
o] FFol izt AE3IATE.



=] 2 =3 AHE. 2 2yy

1. A 3% 3

S Foll AHgE BAEA S diazinon [0-(2-isopropyl-4-methyl-6) 0, 0-
diethyl thiophosphate] 3} tetrabromobisphenol-A{o]3} TBP)Sl 2% o]jic}.
Diazinon< F7IUA AFHE &%) Wil (451, 779 kg, AI, 1989d) 4§
B+ 40 ppm oln, FAFAFFE UiY FAHF/F0] 27 Wigo] =°’ HF
HAUL, TR RAFE FHEGI TN 95.479) VAE £Y ol A&
SkRch TP WHAZR ALSHE 4§ JLEAE o/ tiY FHFH
o %31, &/FtlE <TUlAIL27l %31, v E AT F87T oY) WE
A= AR Aol AHEE TBPE ojAtdolA  dH (Lot No.
I07) A L8 = ool #& L3trt,

=/ AEA] AL F7]-8m) DMSO (dimethyl sulfonoxide, MerckA})
of %0]il, A #/gAIQl HC0-40( Y F Chemical, ¥d+&)S HIF F, FHF
2 YA Al AJHEHE AN, T w54 0997t MM
(DMSO+HCO-40) &} =2 OECDAI A ¢ *2° o)) ule}l 100 mg/LE WA REH  3}1Y
r}.

2. Dissolved humic materials (DHM) Q] %A

Aol AH&E humic acid(©]3} HA) & Aldrich Chemical Co. A% (sodium
salt) 08 EQoM 2EFT HAZ 21 Ho Qrh 2’ FA A YA AL
DHM= Aldrich-HA 1 g € S%/4 1 Lol =oja1, 9,000 x gollA 45F7 A
2| Al F A/E @ glass fiber & Z](Gelman Sci.,pore size 1 um) & &34
AlA YAME AAT F AFEIIRI, 277 A FET 7IEY 8T
utz} B3z, 0.5, 5, 50 mg/L &8 2]3}¥c}.



3. 548 =748 AlE
7t FABE
(1) $Ar2](0ryzias latipes)
B AHol AMgE FAEle 8 SARIE SAEA AAFA(A
K27 1 £ 24726°0, FZ2W 14X, 4232 10AZH A Al AHFed
MA SN F3F 670 o8 FAHE S/EAIY 241 Aol A3ty =74
APANA £3AFIHA AARHeE, A8l AHgE o{Y ZV= AT
0.12~0.25 g WS, A& 2.4-3.1 cm Gk, 2|2 FA|E AMRBIL 5
d Aol AHEY A Ee £EEE 121 E nembrane filter(10w) & &34l
7 F, BV OE FFF ARZAE FHAAH olEFAN THRALE AADB
AT},
FAENL HANATE 95 uMHO, 7 alkalinity 25.8 mg/L CaC0s, B X
h2.4 mg/L CaC0a, # NHa-N 0.02 mg/L ©13}, pH 6.5 ©]icl.
(2) W&
% = Shell Research Ltd. oM #FFHtor AthAE <) D. magna
A 24Xt uigre] oyl EB{EE Rol A|Yo] FAIBINCE. EWHEFEY AR
Z73 L water bath oA 2 20—20.4 °C, F=A 16R)17, 27 R A
o) = EPACIA] AAIE 3y =20 o ulet AMK-§AE REEO AMEBICE ALK
g9 £ AX 170 mg/L CaC0s, pH 8.4—8.5 ojy, Hol Scenedesmus
subspicatus & ¢4uigsty oY 1x10° cells/mld] vl &2 FIF3FATh
Ll 58 548 Al¥
FAE) Y =& e 7€YY R E A BFEE U
7 SNHLE MR, EHEFN ¥ esEc TBPY ZF %+ 0.01 mg/L
~10 mg/L F oA oA EIY F28 Fx= 1.0 mg/Le} 1007 immobility

FEQ 10 mg/L AtolollM iy TP oE MABUI, diazinon® ZH9E



1€ AR § Fasto] HF s

A T AP S 2 L €% REleRd Y48 I3, 4T =EF
ol w2} oA AT AH-ENF} DM §HE - 1% ¥, 2L ®A7L
2] YA B BFI A MO F, 2A1T T €8] FARIE vy F3
HAZ FAIBIHTE AR S op7ln] TF0] F¢E RAE AR Aoz 3
T BIUL, YASFA AASKRTE. FALT 24A00T) FUT EAe] F4<
Moving Average-Angle ¥ ¢*“ ol 93l LC50 gt} 957 A= ¥AlE T+l

S &0 th¥ AP 100 ml crystallizing dish ol P& dAgke] A1 { &
BE Y3 HelFxo et A|1HEY3L DM X & AFH FAYT thF, AHE
SHLoE 100 ml EA7ER] BE& F, 2AIF Fo nj2| AUdE s F S 100
A FAIBIRTE. B2 4AINL {E]FLE AT F {RETHE A
T A XA A& T 4A8AIZF ECH0 ke S B2 WHOERE 3Tl
a2 3 FPAHS FAE], e¥HE F3] 33 RbE AAIEICE X FAR
et a5 33 AlgEY A Fuiet AlREHAE AR BFT HERT
= 70 A2t ¥ dizvos AlHEdEE M w5 X0 897 @
o] M ¥ AEBFGAE AHEIBIRT

AlE717 &% &3 §S4tA, pH & Y S8BT vE, FAMEIE AJHERY
2 $& 242 °C, §&4A 4.5-7.5 mg/L, pH 68, F=A 164130, 4=
A Aol en, EHELE £ 20°C W), &&4H4A 78 mg/L, pH 8.1
~8.4, JFZxW 16213, 4R A|ZHolAct.  AHTITF FUE Holgt FU
& TR FULL, AN Bl AT (FAE]) FH 48413 (&8 =)
=&A|Z T



4. AHEHe v A
7}. Diazinon
A1g 717y =24 diazinon 9] ¥= €A AYE 3.6mg/L 15 =AA
470 DEM #=)(0, 0.5, 5, 50mg/L)EE A8E sty vt} Po] 3& 4
8} Tl
(1) #e8d
A& 10ml& 30ml test-tube o} ¥+Fol 10ml e} CH2Cl> (dichlor
methane) & W& Foll, vortex mixerol A 287t 33 ¥H& F&317 bHgol F
BEFY columE XA eus AASHH o FEFEIo kT
T FetA=e) HE Rota-evaporatorold 5~10ml & wi7tx] F F,
20 ml vialE2 &7 Fol N2 gas BiollA Sois &3] 2 E'H3F n-Hexane
& got 66 A8 E AHE3I3ict.
(2) 7171 9 &4 =37
ML AREIZE S VarianAl 29 3700& AME3igony, #4
230 thed #rh
* Detector 290 °C
* Column 220 °G  10% 0V-101/Chromosorb W/HP (80/100 mesh)
Stainless steel 2ZmX1/8"
* Injector 290 °C
* @AMMA 0 AL 45ml/min
4 4.5ml/min
<71 160ml/min
1}, TBP

474 DM 2|2 & TBP 1.4ng/L 1§ X0A i A8 E sl & 1
24 3hgch.



(1) &Y
FEFA AHET iy oA OMMHOIER A& JunseiAES EF
AlefE A8l 33 RbE 8% F, AY 5319 (€ AIEE 3Tl
gollAe] TBPS 348 AlES 1 ppnst 0.1 ppm 5 EolA 433519 o0,
AlPHE Foll =AU TBP & 10 m1& 3t ol oM HOIE 10 ml & 2
3 33 ¥ FEN F AUYEHIA 0 AEE AT
(2) 7171 & €427
ME& AE2ntEIRZIE e VarianAl B9 3700 AHE3ton, 4
AL e 2l
2 7] ¢ ECD

%

pN|

(oo} o¥

™ ¢ 30 m DB-1 fused silica capillary (0.25 mm I.D.)
i Z ¥ o 270°C
F U+ 300°C
A& F : 320°C
HAHANES 2 A 2~ ¢ 30 ml/min
c}. DHM
AlEE e ZF F2H (0.5, 5, 50 mg/L) DHM &) =& oJF9 XA}
7t elv AMEsToAd mjd A& 50 m1& # 3t 336 nmoll A Spectrophotometer
(Shimadzu UV-265)2 &3t =7, nlg] 2AYHE FLFAA FEE F3IA
th.  olm} Z DHM Hx9 FZEZoA tixTe FZZE WM 4oE FEE
2] ATt
DHMS} AR S oA ZARF DINE- Y& o]-& 3o 10, 20, 50, 80, 100mg/L
9] §YE W=l 0 mg/l = FFE VA= L3N, o] eds= 10
o) 2 100uH4) 3A3to] Smg/L R 0.5mg/L & AP E 242} 239t



0. FBAE ZAHS £

DHMe} A 2)oll ule diazinon H TBPY F/4 H3e 33 Whx AJHY 5%
S22 9 A2V ulel ME FALE BT F, WS AlH T
ool gleyd INEE e MR ROl AMAHJ] FEFxH%E I
th.  uiEkA DHMS) HeElol ulE F4 W3 AF = ol§ FP4E T §A
o2 FANE AABAE KAt A= BF, DM FBoletal TSt

UL(1) ~ UL(2) ]
G = [Logl o :I t [:Logl o ]

LC50(1) LGC50(2)
o 7| A
H =10
Larger LC50
Z =

Smaller LCH0
Z>H —— LCO0ZEE F&A 2tol7} Q&
Z<H — LCO0ZkE 7+ 3 20|7F &



A 3 = A3 =R S1&F

1. AlE=3e s ¥y

7}. Diazinon
AlEE2A] diazinon® & AY E3c oy 8 2-13 32 OR
Q) mgulg 12k 1y 2-13 2},

¥ 2-1. Diazinonég 348 XY 3

A2ls % (ppm) SHHFE (ppm) 8 &(%)

2.0 1.91 +0.25 95.5

Al X/ WNY diazinon Xk W3+ O 2-2014 HE& vie} Zo] A|FA
2t Bl =53 X 3.6 mg/L €0l wA HIL JQLrt, 43413 o] F9
T X7 FEY 9L-T3eE FAAFEHYLn, APFRAG: 7] FEY
6272674 v+E22 FAFAUTE  ulgbAd F4 AlYH 713 ¢ AHEY W
diazinon® FE& 0ECDE HI £&% 801 +&& RFAIAIFIA] EBIH o1},
= A9 570] diazinon® 4ol it DIME }F FF-E 3l W U7
fEo 2% 2-200A R+ viel o] DHM 474 Ae] #=&E9A diazinon®d F k&
W37 Qle R A9 sMdls Fe|7t gle AR AlgHT).

L}, Tetrabromobisphenol-A (TBP)

TBPS] 34& AlH AT the B 2-29 Z3, R3] A=RnED
#He thd 3" 2-33% Zrh
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Standard Sample

1% 2-1. Diazinon®] thEx ZZntE1% (1.82 ppm)



Concentration(mg/L)

O—O:0 mg/L DHM
@—@: 0.5mg/L DHM
A—A:5 mg/L DHM
A— A 50 mg/L DHM

\‘

0 2 4

Days after treatment

8] 2-2. Diazinon HAH A8 71T B9 2} dissolved humic materials
(DHM) %% diazinong] L8l



7.22 min

Rt

Standard Sample

18] 2-3. Tetrabromobisphenol-A(TBP)2] tiE 2 = Eute gt (1.5 ppm)

: 7.22 min

Rt



¥ 2-2. TBPY F4& AlY H

z2lEx 3&, %

1.0 ppm 89.7+2.9
0.1 ppm 109 £20

AgP-EAy TBPY = WIE 4T A3 A3 (B 2-3), TP =T
A A 24X Foll &27] §ES o I6L61L #+F ol25, 8AL Fol
B 107-27% @) ol2R oL, T2A1% FollE thA] F7I8IL, 49 Folls
TP ¥59 Z7ol Hzlol uet mastiert, 95 2407k Wk7) wEel
Gsky) ojgyrr, IR o)g o] B &olA TBPY FEIt wEA 2AH
E AAE AYs g Aog Yk TBPY ujAdEo) A% EHES
ge Aog A U7 WE L thE FRoMY £ Ex FH s
ol thated AESN Rotok ¥ Aotk X3 DHME Melsha] S AlH &l
A TBPY %7} M| QoM TP = Rrt f2)8H7 wT olfre D

¥ 2-3. A% LWy tetrabromobisphenol-A(TBP)& &&= H3}
Concentration (mg/L)
Treatment -
0 day 1 day 2 day 3 day 4 day
Omg/L DHM 1.38 +0.11 0.53 £0.16 0.26 £0.07 0.43 +0.05 0.41 +0.31
0.5mg/L DHM  1.04+0.20 0.63+0.05 0.25+0.008 0.50£0.02  0.15+0.14

5me/L DHM  1.11+0.02  0.40+0.09  0.25=0.004 0.50+0.02 0.15+0.13
50mg/L DHM  1.02+0.17  0.48+0.09  0.28+0.12 0.61+0.04 0.66+0.11



o] TBPS] 31480 FTL 7 @t HAHRE  FFo DHME HF 3
9] TBP 348 Aol ojsto] HAFoF & Hojth
t}. Dissolved humic materials (DHM)
DHME )% A|WEWA AFAERN DM FEE 2357 A%
g&IMLe 7 %%(0.5, 5, 50 mg/L DHM)E & O 2-4, 2-5, 2-6 & Tt
2B Lo Ae) DHMS %+ diazinon 3} TBP &3] AlP7ITR 4d F<
>57F A9 dAEA FAEHL YL & F URCh (™27, 2-2-E)

2. Dissolved humic materials (DHM)o} diazinons} TBPS F4oll njA|= ¥F
Diazinon®] Akelol THY 06412 IUHHAY AHE RW ohE E 24,

a9 2-9%F Zrh

Ay Asto] oshy DHMNE Aeskx] @2 F4 5783+ DHME 0.5mg/L, Smg/L,

50mg/L el FHAFHRTNE YT VY o) E RAFA] WRLEE &

22| 429 DML diazinon® FAFHol T E $A %v ALE HLHCLH

¥ 2-4. Dissolved humic materials #Hzlol| u}g diazinone] FAz]ol ¥t
06 A)17Y FA8 =794

——};HM (mg/L) 96h.r-LC5O (mg/L) Signiflcance
(95% confidence limit)
0 6.54"(5.86-7.41) -
0.5 6.58 (6.08-7.19) NS™~
5 6.50 (5.86-7.30) NS

ol 0.99 (5.24-7.05) NS

bl

« Data from three replicates
xx Not significantly different from control (0 mg/L)



Absorbance

0.020
0.018
0.018
0.014
0.012
0.010
0,008
0.008
0.004
0.002

0.C00

0.1 0.2 0.9 0.8

DHM Concentration(mg/L)

12) 2-4. Dissolved humic materials(DHM) & & IA

- 0.9 mg/L DHM

- 18—

1.0



Absorbance

0.200

0.150

0.100

0.050

0.000

1.0 2.0 5.0 8.0 10.0

DHM Concentm’tion(mg/ L)

% 2-5. Dissolved humic materials(DHM) Q) B & FA4
- 3 mg/L DHM



Absorbance

2.000

1.500

1.000

0.500

0.000

10.0 20.0 0.0 80.0

DHM Concentration(mg /L)

1% 2-6. Dissolved humic materials(DHM)& H & IFA
- 50 mg/L DHM

100.0



Concentrationimg/L)>

0)
Y

U
©

B
A

i

o

CJ

“—.WM Ve i L 2, Al b s - R il o

A AT

/ l

Q——Q 0.5 mg/L DHM
®—©® 5 mng/L DHM

A—A 50 mg/L DHM

Days after treatment

7% 2-7. Diazinon =/dA|Hol AoiA DHM 5 %o H3}



Concentrationi(mg/L)

Ui
A%

0)
©

A______._._—----—-—-A A ——————— 4

-_——————_—-——‘-‘
F 1Y

H
®

o ________________.________________.‘_____..————""“.\I

4

O——OQ 0.5 mg/L DHM
3 ®e—©o 5 mng/L DHM
A—A 50 mg/L DHM

=
1
{ O O—""""'_'_—-_—-O\
O
%
% 1 = 3 4

Days after treatment

1% 2-8. TBP =8 AIH UA DM 59 3
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- S
-
N\
Ul
=
Y
1)
O
-
S-.
L
©
0)
1

.8 0©6.5 5B.0 506.0

(mg/L DHM)

2% 2-9. DHM Az diazinon®] 96 At S/85784k% 99 7 A=A



g96hr LCS50 (mg/L)
v

9*9 915 5.9 5919

(mg/L. DHM)

=% 2-10. DHM A=) TBPS) 96 A1 FHFE4 9 7 A3+



TBPQ] Falelo] thit 96417 FHHAHHE B # 2-5¢9 0§ 2-1034 %l
TBPS] 7%= DHME 2elstx] @2 gkt DHME 0.5 mg/L, 5 mg/L % 50 mg/L
2 22|¥ gk vius) B, DIM A28 1Y S48 S84Y s JdRY
a Tk ugld & A2 MY DM s+ TBPY S0 ¥ F

A e Aoz werELh

¥ 2-5. Dissolved humic materials #z]oj u}S TBPL] £Alz|of thyl 96A) 7H

w78 578 4.
DHM (mg/L) 96hr-LC50 (mg/L) Significance
(95% confidence limit)
0 1.897 (1.77-2.01) -
0.5 1.85 (1.73-1.95) NS*~
D 1.80 (1.72-2.00) NS
50 1,93 (1.80-2.05) NS

= Data from three replicates.
=% Not significantly different from control (0 mg/L)

O¥E YeHoE Bo] EAST YT DM S B Ue 2%
(hydrophobic) #7|Set=dat A2Y v 23ty JEYe 848 =
Al BtALE <2 A Eo)&Al(bioavailability)& WHEH o224 oMY ERS 3}
2 F471 Fol FHol Qot Ackm gBA Uk 2

% Ortego ¢ Bensono] &3t A}o] ut2A@ DHM 50 mg/L<} 100mg/L &) 7}

o

fenvalerate 2t permethrin o 54 & BVIHL) AHey, SHHEY F &
© DHM®] &5/l ulzl ct&2ct, & Aldirch-HA + aquatic-HA T+ aquatic
HA %+ fulvic acid Bt 4ol o] ZA g oy, YT pyrethroid =
efoletil FriEtE I 7R 20lE o] DM AJFA-go] ME clEA



LFERGECE €%°2 I Benson 3 Long‘¢* 7ol ul2® HAE  azinphos-methyl,
chlorpyrifose S4& ZAAH o), §HHol methyl parathion 3} carbaryl
o 548< $7F AFHek. 32)3 carbofurang FR*+X 2 HA Xk (0.5 &
.0 mg/L) oA FA0] izt o), 50 mg/L 2 100 mg/L =4 & |F
H37F Ak ukglA HA oF 599 FAUdls 548 FAdd ukel 54
o] T7F v A Hy VAl vERe RLE WOy, 1g]3 Fan
5¢*®> & HA 7} Daphnia magnaoll th¥}t fenvalerate & HSAE& IA IO
Ll (0.82 wg/L — 3.32 wg/L), methroprened] Aol ZXo] tih AT
QoL FAAHOE FF #EL olvg, Day *?’ & pyrethroid Al <
(deltamethrin, fenvalerate, cyhalothrin)g 54 HA FX7} 7180l o}
gl AP 3Tl

AR NRNEHS F9% HA o TAC) tishAd Kukkonen 3} Oikari ¢*7° &
2,4,6 - trichlorophenol & =/Jo] HA &l A < 347 BT ZABIH oL,
H-dehydroabietic acid®8] =4 HA £2§31olA 318 IA 57151, methyl
-parathion®] =42 HA &4t WE7E Qi B v Qlan,
Oris ¢’ HA 7} anthrancene €] fathead minnow ¢} Daphnia ol ti¥} &
HEYE BAAATHL STt

JHERE A9 2 7IEY 7 AHEE FEHER, A=Y +AHN
20 ¥ F/gol vl A& DM TS Y EAHLE AAE3te Ao o, ¥
BEHY F23F B R o]y Fido ulgtd FHE TR FE,
FZo] gl 5, 58€ T7H7IS BF L8 s Urkal AZET
uretd & QoA AREFE diazinon 3 TBP €] of {off tiyt =732 DHMo) ¢
3t & W] v Aot FIHELE, ojHT VAUH AFNE LB K
Z & At ATE 5, A AYELERY AL, AHEAY MBolE
d(bioavailability) =& AMFHMH| i3t A 17t =y =jojof ¥ Aojr},



7 9ol olal¥ ERAPo) AHEHE TAM B uhE A zojol i
T Sojsiol sl Slold AFYP TR AFA ALY BN B 4

L.
Nige

]

JA8E9Q) photobacterium £} daphnids”} £&F& o189, oJfY F¢+%
2|01 & AHE-3ELL UTH

utetd & FFME B2 ¥ A+ daphnids o ¥k AR A AT} L}
W, o] ¥ APHE0] thd WH A HoFE AlgHTLL



=l 4 = = <=

Diazinon TBPS] FAlE]o] iyt FAH=5HAIE &, AL LCOZ=E
DHM Az]oll ulE FFo) AFHA] Uk, wekA] FAlE|o| iy S+ A3
o2 & W DHMZ diazinondt TBPY SjF/goll ¥¥& 2] R Rz ¢
GHEILE, B2 IWELD Ae =5 (Daphnia magna)oll it G+ A7} v}
= W 7] YA A< FEHoF & Ao|t,  Iz|i ol T wAA
H AHsS AN £ & A MM} HFERFS FATA, AElEH
(bioavailability) ¥ AE 3o #Y AF7F o0& 71|00 DM
RN BTAAT BHI| ABEN & 77 7T FHY €82

T A& Aol
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A% %Ay HE o=k 4 Ha nAd 33 6
=] 1 =2 A -—

Diazinon < %= FEAIAM ZFF WOl AMEEHT ATA Y
sthitolth, Diazinong A EAZA FHAIHAA QstE v|FE|7t FAlE|o] ]
shA oF 148 IA[/E 257 0] AJAMRE v} QU3 o]E T WAL & AFTL
2 F 1986 &3 =0l 93t AFRJAFUTE. FFol MM WA
Ao 93ty wEoA 2AbsxZ7t 7hesEE SE8Y HiE Urh olE¥
B diazinono] L@7|t Ft oA FHADIA ALSEJAE W 9 FE] 7}
HEE o Ut RAE AABIA ik, o] #Ale  diazinon® EAOlR
FPE = Ao ozt 7|E£2 Foint AEO] JNEEE FFE MM
T3 HEEs Ug Aory. A I WS HA =9 3 o F
MAZE 22 TR ojF] Yoivte] FAH=F8A N &3ty ALgo] FAFHE
dioll Atk & 170 ofFol 23l A 3E3o] HAYEH oFHLoE
A3H ThE ofFole RAFAHRJ TS €Y ol BF BE 59 UHFo
Y 2320 2] 23l A A HEIAY #¥82 Sl dIAE
ZzestA e Aolth. olHT oudiA BF MEA iy ¥ A
BB UM AHUY ARE TISHE 8ol dert, >
Heas ML DACA B oFel titte F4e ddol BYTE
A YR =8 Ao] L8 FHER dB|3 oz 713'5116}{-‘: THE 539
BB w4l doZ 7ol Ae JPEE AMdol AMsE AATL
Hasith, IOHEER SRS B3O 310 INEEHNZIE o] AHAAM,
T Ad¥H 89 t7hEE oIl o Fol iy FH4E et in
vitro WHo 2 FHIA JdSY & JUe WHE Q¥ AL Rrt



AEZXR 32 NS A& Wi 2dolet B ZH}.

v8o58 ARHAR] AHE - F9, UM, WA, BLAEH - 39
Bago B3t A7) the FUEDH thE AFE 7RI W2 70 =
il 53] dFA] it AP A7 AR EY KUk o] FoA
F710A B ZHo|EAl AFAel Fa¥y 5 7|E FEY
MAZZONA acetylcholinesterase(AchE)S] Asfiol 23 Aoz, o)
BetEAe A REAMZE HE  J40] ZFRReE LA Yri .
19729 Yang < & Julg]Y 7+ opo|ZEF FHAA Y diazinon TthA}o)

#oste EAMAT NADPHSE A4

\J

I HAasiy, o4  diazinon<
diazoxon .8 HPBEIL FIFHo2  diethylphosphorothioic acid2}
diethylphosphoric acid® 73 ®Hriz RskQct 4%, v&
AFANAY F3 thAlo] iy d7&5<S @Wol Arix #xgte {F7]LA
AAt S A iy =¥ AL glctk. v} Benkes
sunfish®] X <HXA g AYPY v, I050& FH3dAM+ methyl
parathions} parathion® 208 A=A AolEg HBEE <+ UAUXL
methylparathion® Z}<=#38)7} parathion®rt <F 5Huil ZALg AAHE
8 A 27t FA 2101 WAHIBIE AQJe 8 R I3RS, 1982 Wang
I Murphy© R7I0A Y22 AYHolsEe THT s8N =2 AchEx &
B3l A8l o F37re] AchE U1AE 2loje 4SS AP REgK ko
utetA ci2ctz BRastck ’’, E§ 1983¥  Kanazawat ol ®<
Jo]F}ol] &3t Pseudorashora parvas ©1-83tH 1270 |71 A 523} 974
Fhutoo] E4] ko] 10508 A3tz HNYWEo| ube in vitro AchERA
MIMEE HIZ3RNI, olF 670 FYol thshA = in vivo AJFol &%+ AchE
B e Aeld aate iy FAE WY vl 7oFHAd FAT flee
Bkt ®?, 8 Glutathione(GSH)oll &J&3le 7l E == =284



2 a AJo] sunfishel AWFHNA] parathions} methyl parathion8 =Md2jolE
A8 FRcke®’.  1982¢  Fujiigt Asakat Eolwe Mo {34
diazinonol ¥ FA 2ol Rlo] & T+ cytochrome P-450% 2}ojoj
o3t JtEM A 2lolo)7] wiwolgt FA3IH ot FEgAHA I3 AA
M @77 o] F3HHTH 7.

o]gtZo]  HIIAA W FHHIHOEA 9  ojFo iy ™A
FAFEE BIUYA LR HPIT|AT vudT ©ERFHO|N A dE IS
AE2]E & Yot F£2 AchEdl] oiyt WG XEQ] 2}o], tHAIFZY 2jo], F<
3 Hjde ztojE aokd 4 ri. oJnl & AFAHANAM T, AchE AR
FEH ozl diazinono] B F oFY RIPEE AHBME & UUXL
npo]AEF THE ol§T AchE ®XAolE HHAQ mixed function
oxidased] BHE FAstH whAKES 2olE MBIk, E¥ (-149]
diethyl 7]ol] EX}¥ ol diazinong ©]8¥ FrAHOE 5+ F1HY
Fgo] golfE EHAFcrh 2@} diazinon® JHI ofFh|Fol #F
W G771 JAYH Fojk FAE| & v 2|y AYA Fg2aoje] AV|E
ARSI J]AT  SAHZE ARHZA] X7l wiwd, tHAIEE OB
HibEee] 2ot 8Rle "Wa/dol thFEHAULE IHEE & FFolA e
Akl ol te}ol] Yt diazinond] w4 =/ 2(LCS0)E BHE W FFHLE
w28} A} (-140] phenyl 7] EX|® diazinon& 0]%3}@] ¥ diazinon
9] in vivo tHAFEE3} microsome ¥ 3 31 cytbsol =H& °]8Y in vitro
AMEEE Hlal, #RJBIIZ} 3P, A7 2 AR o|HY AT EH

+ diethyl-C-14 diazinon®} wHAME BIusly FAlE|gt vjFe|o)A g

diazinon& thAIFE2EF #Is] B 312} 3}ct.



=] 2 & FHE=E R 2

1. g B 7]7]

7t AleF

Diazinon(0,0-diethyl 0-[6-methyl-2-(1-methylethyl)-4-pyrimidinyl]

phosphorothioate :CA)S #A-8& Xjefo & U.S.EPA(Research Triangle park,
NC)oAH F5 Hhen HAglo] IE Agsigen, BAE X+ 99.4
L3 ct. C-140] 6-membered ring groupoll ¥Z]= o] )+ (-14 diazinon$
specific activitye 0.031 wCi/ug 1 A& UL GSFE Rg LYo}
F& Lol AZBEA  AREBIHTE. F, HFF £ doiwE Tte S
7} 8kl thin layer chromatography(Silica gel 60 G, Merck Co) & o©]8-3}
o &, BAY F PARYH ¢X7t radio TLC scanner ( Berthold TLC
analyzer)oll 4 9970149 FAEYE HAY H AU

Scintillation cocktail<> Packard insta-gel:%} Packard pico-fluor 30&
o]-&3}l% . Glutathion, NADPH, Tris-HC1 ¥ Potassium phosphate & A
3}e}A] A|QF2 Sigma FApollA FYStH ARE3IRIL, T 91 Ee AYed
71 8Ex =A§ HIEs AHESIAT.

Ll FAIN T

v Aol ALg¥ oF = A4k FARE|(Killifish : Oryzias latipes)

¢} uo]#2)(Loach : Misgurnus anguillicaudatus) & FAlele 2 23 °C-24
o0 oM B2 16413 YZD 8AV AKAA ATAEE A Bl
A HESRT, nRes ARolH PAs B AP KA ZAclK
159 ol £347 & AgHRon, TANRE T oF T8 AP 2
N7 Aol AAARTE QJoitiAl FAIE FAW olfE FAZHGC) v

3l B AFAA AEsta orngE FATE MAE 4A T 5 U]



i o) Th.
th. 7171 @ AgzA
HIAL TR A9 & PackardAl A|¥ Tri-carb 1500 liquid scintil-
lation analyzer® A1-238}9132, in vitro W in vivo tHAMES] AU S
BertholdA} #1& 2] TLC linear analyzerE Al-&3}lict. a8te] &% @ %
2% PAF2)7) = Beckman Al A EE o] 83l

o, AEYHY
7}, oM M2 X Microsomal fraction % Cytosol fraction® A ¢°°

A8 FA21 2| 229 nicrosome ¥ AHRE g 7
A& G717 SHHA oA A RO ZHE TEBRTE A BRE A B
AAM g AAS L FAE W F, 3T EHLZ AHAFTH o719 50 mM
HEPES buffer(pH 7.4) = 0.154 M KC1, 1 mM EDTA, 10 % Olycerole X%
gt T Wiz E Al FACC s 3wl Fu]231H 4 °CojAH LYHKEE
T2 33k 20 7 (WV)S dAYE THERick. A Y 10,000 x golA 20
TR IS5 HHEE AedritE AN, A2 105,000 x goliA 60
7 5 2% YA FEI5A microsome A3} cytosol £3E #2131t
Microsome 3 10 mM HEPES buffer(pH 7.4)<) 0.154 M KC1, 1 mM EDTA,
20 7 Glycerol € E{3te A7 vl 2 FSHAI F Iml 4] #5381 -80 °C
of BABHEA AMEBIRTE YA FFL Lowry 57709 whgo) ulet
2 shqie

L}. Phenyl 7]9]] B X9 (-14 Diazinon & oMY RQ F<

T Y2 (-14 diazinon &} A+ ethylacetate : chloroform : ben-
zene : n-propanol = 2 : 19 Wi &) WG MAONA thin layer
chromatography € ¥ ¥ methanol® &332, 2 AAEE TLC scanner



(Rerthold TLC 1inear analyzer 2840) & Q1310 A}&3iQPct, 74 FRAAe
FAtE]  mield 100 ml, ol#2] uie|d 500 mlo] = X5 0.009 ppme} (-14
diazinon3} C-140] B X|E o] UA] Q< diazinons 1 : 10 & v EE TEY
91, 4, 4, 0, 10, 15, 20A1%0] Hwi7t2] | A3, vlEdole (-14
diazinon& JFA171A] QUL

Cl. SIHZHE 1in vivo thAEe 8 W <

oM E F<H (-14 diazinon® 3&2 Takimotos %’ 9 Wy & o] 8%
Gk ZF AEE F4F Aae daEdAM ZIFEAD F AR FHY €
71 & Wahttman paper No.lo.8 AA3Z F FAE A F FIAHRcE. FYE
g AlgEe A Etog 2E £ 20 n19 methanols} A A3 T3
RAA 27,000 x gl 11F YA FEIsIT methanol A THE AL 71A 319
A B ARAIZ F 300 nle ethyl acetate I methanol 2 Z}zk =2 &
8 AT A QAR FAHAELSY FE SAIUL T AFNA LI
A+ = ethylacetate : chloroform : benzene : 1-propanol =2 : 1 : 2
: 10 f-7]1-& ol Acetonitrile : water = 85 : 1591 7§ &ul 3}ollA thin
layer chromatographyE ¥ ¥ ¥ Berthold TLC analyzer 2 peak& #<1%tH
thZ, 0.5cm®] A OB silica gel & #o] LSCE FA ALl

2}. Phenyl-C-14 Diazinon®j in vitro thA} ¥ thAES #H<

Phenyl-C-14 diazinon® in vitro 949 twiAle 7holA Ao
microsome &3 cytosol T¥H& ©]&3tUTt. Microsome=HA AL} THAN:
0.5 wumole] AA|E (C-14 diazinon (152.2 wg), 50 wmol®} NADPH, 13.57
mg/mie] e A& X3+ microsome ¥} 0.1 M KPi buffer (pH 7.4)&
T 2 mMEsle ghedo) AAE FF3BAM 27 °C, water batholA 2 A|ZH
FF 120 rpne] S8 EEY FULh ¥HEY BRI AU TCA 840
2 7% ulgto] EHEF MBI, 0°C oA 0FET FHA F 27,000 x g



(15.000 rpm)oil A 4 °CE FAIBPAAM 2085 15 {AHEE] sy REE
AEAL gl oAt e 4 o g thin layer chromatography ¥ ¥+ T w}
Hog LSCE FAsAcL.

Cytosol E¥olA9 thAte= 0.5 pmold] HAE C-14 diazinon, 80 mMel
glutathione, 13.57 mg/mle] YW A& X3l cytosol £33 0.1 M Tris-
HC1 (pH 8.0) bufferg & 2 ml& 3l ¥E3Yoll Arasg8io] 47 °C, water
bathollM 2 A1F F<24 120 rpme] & £ FUCE ¥Hs tHAIES &
U Yoz HUBINTE.

— 39 —



A 3 &E == 3

= ATAHONA T o]u] diazinonol] ti¥r FAle|g}t vEe|Y HYH FHE
T837] ASHA diethyl 7)o (-140] RHX|Ho] v diazinong ©]-& 31
AchES] The ASE, oMY F4% % UAKEY AolE TheD ol
FESAAT, A SHE E -1 e &,
1. A3A9 T8 A4 AchEd] ti¥ M vlF2|7t FARIECE &
22 Wi ol WAsAT. _
2. Microsome &3¢ mixed-function oxidase #B/S FAlg)7F n|3te]
Bt oF 33 v ] Zch
3. C-14 diazinengl %7] F4& FARIL vlFeiRt oF 4.5 Wi O
WUALEE FHE n]Fe|oA 4.5 v T} FUTL
4, Diethyl-C-14 diazinon®] in vivo thAlE FollA] ethyl aetateol] of
Ltexw thAlg & TLC AollA ALY #NEZR] Qe =/4d0] ofF ZT
thAlEE0] ¢F 13 v FE o] wWo] BAPE AU}
5. Diethyl-C-14 diazinon® microsome =¥ 3 cytosol £33 in
vitro tHANAE ZA 3, microsome F¥HolA KUl cytosol F8ojA
8 40l o ¥%ert F AFLY diA IR U tiAEY ¥R
kol A9 AUTh
o]t AMNE FE, diazinono] iyt n|Re]Y F=x40o]l 14 v}
NZAT W7 EE AFE & UYL,  FAREI nFEE] Aol g
diazinon®] thAb FE W tAlES Y 71 gk, wiEld & dF4
32 C-140] ctiE A2 EX|HO A+ ring-(-14 diazinon& ©]-& 35l
diethyl diazinon®] thHAFE 3} vlaLste]  FARE] A vl FE|oM Y thAF 2 2

AR Q) Aol szt s,



# 3-1. SA1elek vjteio) ik ¥y x4 2jolef vl A9f

Toxicity (Relative strength or contribution)

Contribution
factors Killifish Loach
I¢50= 1 20
MFO activity
in vitro 1 33.4°
in vivo 1 13°
Absorption for
initial 2.5hrs 4.5< 1
LCH0 at 96 hour ] 14
LD50 at starting 1 63°
AchE activity 1 1.4

= IC50 value for diazoxon

2 This value was calculated by [IC50(DZ+MF)/I1C50(DZ)) killifish/
[IC50(DZ+MF)/1C50(DZ) ] Loach

< This was the ratio of polar metabolites on TLC and was determined
at the time when 1t was maximum

< Absorption ratio at starting point before metabolizing

® LD30 = mg/g-body Wt. at starting point = (LC50 x ¢)



Pyrimidine ring®| C-140] HZ])E 0] I+ diazinon®] FA X+ ethyl-
acetate : chloroform : benzene : 1-propanol =2 : 1 : 2 : 19 §7]8nje}
acetonitrile : watero] 85 : 15 1 ®7I-& o 3ol Z7/4F ¥ methanol 2
T2 el BF P L o9 < FAEE EAuch. ¥ 3-1& FAE
ring-C-14 diazinon® TLCE TLC linear analyzer® ¥1%F Ziojr}.

Microsome w¥ 3 cytosol =¥l &% ring-C-14 diazinon® in vitro
thAle] Ao+ " 3-29F % 3-39|lA E>o] thin layer chromatography
ol Rst grol < 0.5 F thAlE M-II o] AMAEHcCE, FAlelojAdel M
-119] Ao} naejolMel 1 YHErt 107 Fx o ¥her), = ofF
8} ALk Aole & o fAAUTH o1H T A in vitro tHAILES A3
Ex AAE AAHYAM Uojries tiAIE/EY AT & ¢ & /EE
AABHE Rolx, o)Al AYY microsome o o £ 6] E7H¢] mixed-
function oxidase /e VAT 2olE HEL7 ¢17]1 WiF) in vivo
oA el thAtAF7 "Hastyct. vl diethyl-C-14 diazinonE& ©] 8%t O
o] AFoA 24X rH o8 YOR|THR] F olFo]l F4¥ (-14 diazinon
9] oM Al AHE& TLC ¥ A, 5 oFLe HH3L 2o|7t [ E A
AR 71 ol FA2 20 AJZF oJufollA  F oJFIEL] MUHTHALY 2}o) 7} )
7NE 713t 2, diethyl-C-14 diazinon & ZA$ 15 A7+ oo FAjo)
olF 2% thAHEEo] $Alel7t ulFelolA Hrt 13 uf o wo) BAHAS
= % 7 UUTE ol T AI}E U KU FEE7] ASHA phenyl-C-14
diazinon& ©]-&%F FU ARHE VY A, ¥ 3-49 TIF 3-52 B}
ch Ak kA solld @AE FLAN Z AEE ethylacetate® A &8

A)171 & ethylacetate : chloroform : benzene : l-propanolo}] 2 : 1 : 2 :
10 #7180 3lolA AN E W A=Y FF (2" 3-4)8F v
2 (28 3-5) Z5olA Rst zkol <F 0.5%) F thAtE M-1I o] BPEHNA



TITLE s C-149 1020 .. I :
NI { AR ¢ AN ) G § -
L

2% 3-1. BA¥ phenyl-C-14 diazinon®] radio chromatogram
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Distance of sample spot from start point
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1% 3-3. Cytosol E¥olAM 9 phenyl-C-14 diazinong
in vitro thiAls <9l

Rst =

Distance of sample spot from start point

Distance of reference material spot from start point
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th. OlAE in vitrooiM et 2 Aol RE = thAEQ M-119) F o} F:3)
9] in vivo AEEE HIAEY, FAE|IT njte| Bt o 2 wi ©] Wol A
BEIRees & 9 U/ULE. ET F thAE M-119 43S ethylacetateo] =
OF Ll ZLE Hol v 4ol 2 tAEYE #5E 71 AN
Cl.

Ethyl acetateoll= &3H¥ 2] X3l S0l 2T WAEES B A7 &
#3517 Hste], FYUW AIEE methanol & A &8 A7) & FAY K&
o £ stoA TICE ¥ 43, O" 3-63 19 3-79 dJE & &
AAUTE. ¥ 3-6 A2l upE FAME]|Y iv vivo THAVES W3E ¥ 3-7
© OlFeleY RS e AR F ofF EFolA Rst gkol 0.5 & A}
= N-1II o] |HAA HNEZR] g otF =40l Z¥ thAtE, NP7 A
BEREE ¢ T AU, F AFTY tits W tALE 99 Aol AY
& 7F gl B 9 2|9 FF 10 A3 wie] Al FEEolA Rstgr
0] 0.2 =R thAkE M-Io] &% Aart, 20 A wiolMd e M-10] g+
Ao g2 Ko} M-I0] i thAEE tF ] thAE ALY ofvjd TIC 3te &
b9l U HOHR F tfAHE M-1IY X JAEAolth. I8 F ofF3
2| methanolol] &3W=E = thAlE9 Yolv} thite ¢ Aol AL Holz] ¢
kTL,

21g97t218] B TLCS A}EL ethylacetate : chloroform : benzene :
1-propanole] 2 : 1 : 2 : 11 {718 H(A) 3tollA 3R 7) Wil o &
7180 st ME HAH QUSRT BEE tid tAEY A o7& #¥
517 HEld 2F vl FHo] I acetonitrile : water”?} 85 : 1590 K71 &
3-8 ethylacetateo] ol tharEe Aol 7] 3-9+ methanolol
ol thALES AR, F FuiAA slolA S HNE HR|Wo] <
T4 old HAE ¥ e MELE tAlES BAHZ ddEse ¢ 4 Urh
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I% 3-0. FAlelojA] A3toll o}l phenyl-C-14 diazinon$]
in vivo thAHE &<l
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a9 3-8. F /71 &mAMA 3ollA F/NE in vivo tHAHES HII
(Ethylacetate TE€E) _
A ; ethylagetate :1chloroform : benzene : 1-propanol
2 2
B 3 acetonitrile : water = 85 : 15
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g 3-9. F w71 8mAA st A HIWE in vive HAES H|&
(Methanol & &)
A ; ethylacetate : chloroform : benzene : 1-propanol

=2:1:2:1
B ; acetonitrile : water = 85 : 15



%, % thAHEQI M-I19] Rst k& 7180 A oM o 0.5 o]UY ol &
7180 BAlME o 0.65 FEE o|HHD, FAo] ZW tAER] M-PE A9
o]0l AUSE L & AT



= 4 =X R AR

T oFoM FHE ol 71RO FHEAY it B AFF
7F Wol YEHI . & FFANAME FRAoA BV HOE HEEE
Q) diazinonoll A AFHY F¥= U AFNY UHYFH w4 AT
StaAl FAH o2 AAZRAQ IAAE A EIFAUTE.

AHE AWM Y F¢d7139 2B ad584 60 28 & <
Aed, 2 gl UM FAEIZE ujFe|Ert ¢ 14 v FE < AT,
diazinon ol th¥t FAIE|e] HohZHR] AHBHe HAENF ol olFHY
LC50 & My =d2tolg HEstedl UoA, AFAY FaFT A
acetylcholinesterase ol th¥t A7} FAlele} njF-2]o] ¥t diazinon$
A3 & dEFE F8 84k AL olu] FFHAUUNLLE, oA
th¥t diazinon & F4xE EF R7IAA AFTAHLY LAY FH& M3
dioll A adLEkal JFHAUUL AHE Ade SFAERIZE vFR|ET
diazinon & % 4.5 8 t] FdtT A2 UERAATE  HATZJGA FAE]S
MU o B ¢ AASL YLoBAMT @2 S4& LeEpdcts A2,
o ¥go] 7% diazinon & FTHAIZE E& ZFEAHTCE oY WS
ol A, Kanazawa‘®’ v &7t F710A W Fhulol A A AlEd] AT
o] F ¥ oA AchE &] in vivo i} o]F/del JAIE AEAAH EIA
ROt YTE JAB/AIE LAY 4 UL & oA @A oL
28 a4F $A12)7} v]FE| ) diazinonS X o] 3ESHA AR}
£ AtAMolrt. uv]E AchE & A8§e} in vitro AolA microsome +¥ <
A7t 4% tiAE HAHMEVLE ARG Y B/ 578 Eolt AL
BRZ3129, in vivoolAd $A1ele diazinong AU o8 S/do] glv tiE

HAMEEE APAZl= FE7 vje|Eel 9F 13 v ] {the ZAo] #ERIE



FUTE E J-1& o} 3 712 A4AFE F, AchE ANE, F4E ¥ HAEEE
FAFEN FBAA FFAHLE ALY ¥ 898 2 Aotk o] AIe
M7tZ] 4T F o= 7] e 2% LS50 grolvt LDS0 ghE& ¥ <
Rrhe AE TBMHFIL ATt THA] WA M7 gdhse WA LT
H]-gojojolgt AutaQl F/d9 21 HQI IS0 gk} LDS0 gk #8% A HEEA
AbeE o UTHIL AHEE T

H AFAES HAMREO] o/ T microsome E£HoAY cytochrome
P-450¢ 3 WA} AT iz FANUACH T, T} 23Rz 4F
¥ microsome E¥o)A 9 cytochrome P-450 & &2 T3l U ZEPHY
9] cytochrome P-450¢] 3-& Wt ¥ isozymed Beirl 53 isozymeol]
et ey SH T el 71 glen, &8, ¢3RFHE AFE
cytochrome P-4500] B2 FoliZ7ls& Zotlil & % e, AR, micro-
some2] &S 1isozyme & HtiAEH] I M EEBANM DAY Tled Y&
Pk ol FmiE) Fo12 712AA  diazinonol th¥ microsome F¥HoNA L B
ol thE 71-A7IA] A EE ot gl Aot T, o]HY AFERE
R FAE]S HAHA tHARE/go] n|itz|Ert <F 33 v v B A=
mixed-function oxidase 8/ THAJ FFE &M AL =HYAJyCE 8¢
Az el gstod AFH 33w} ¥A Fholsk £ 0} %7+ mixed-function
oxidase ®/gAIo]E B¥II= A WyolElal & v /AT, F oFd
X microsome ¥¥ 9 Hrtol Q¥ 1050 zre] VA W= 4% AAA S
g v fleh B F oJFo] intoxication RPSE Ui ©] FolgriA
/g microsome ¥ H7IE olE FI/HIE Aol HHZE  microsome €
$2] EUE WETE U5 ¢ 7]E717F HRE Aolrh, A, Fume|et HE
7P AT Yang  © - 59 AP 93ME, diazinonol] &3 FApe| ¢

A A Zgo| diazinong whE F3) FRIohLEL {KI7)A] Vol Figo] By



ta wEAL 53 o ot FFHE 4 Utk THeEE WiAR £
gtk ulelA] in vivo thAMAEE E¥ diazoxondt 2L A STAY AR
A RE #lslojol 3, LE3F diazoxono] A EctE FA2]9} n]3Ee] 3}
9] AU 2o]x FEEojoF & AHolr).
s AHutg]el Fo thyt in vitro thA} AHoIAM TLCEA
AM 59 17 ngil diazoxong ¥U3l3L, Hogan ! *’FT % o]H9
microsome w¥ol ¥ in vitro thAl AEE T H TLC MolA nmole &9
9] diazoxon< #HIsHULLE, & A9 AANAM = diazoxond HABE in
vitro % in vivo AYg EFolA #Iskz] X3cCl.

Yang3} Hogan <“-=-79> 3o 93H, diazinon® F8 3] thAlE9]

diethyl phosphorothioic acid, diethyl phosphoric acidd & JI3HU T,
g VEUHERY A FEREE AY UALL T tiAteed BEHT SAC
A AIBER] ERATE.  o]dl tistH, & AolA = ojn| diethyl-C-14 diazi-
nong ©|&8HA ¥ A2} phenyl-(-14 diazinone ©]&¥ oW1 A+ZH %
£ 87 vlasty  FAE| & n]Fe]e] AR HFE Aol &l FRt
ojr]2} o] IFHE Y MWL thAFEE F3F 332} ST
Phenyl-C-14 diazinonol th¥F microsome 3 cytosol &Sl in vitro thAb
AgolA = Rst giol <F 0.5 B=R] F thAte M-IIRto] AR ==, o
thAtE TLC AolA BEE A= uiIWEW  hydroxy pyrimidinelojetst
Atg €, T, in vivo tHAMAHONA  ethylacetateo] E8i=Ev BlAA
2EEE Y AMEEE F oF BFYA in vitroolA & 22 hydroxy
pyrimidinol@ro] A= 3, methanolol] 3=+ FY A185Y WAIEERE
hydoxy pyrimidinol o]gjoll =0 ot Z3t fHANAM ZHIREHZR] % o
AFE M-P7} @4 B, (-149] pyrimidine ringoll XEX]=o] Q&
228 8 uwj diethyl phosphorothoic acidi} diethyl phosphoric acid+



otv] i1 ¥7e] ethyl 7177 ®oiA i3t desethyl diazinonol v} hydroxy
pyrimidinolo] ©] 7ZiESiE AL AR EIO conjugatet 2 =A0] ofF
2 AIER BE AL Alg"Enh. EF, S5AI00] ol ulel thA}
& MN-11& M-P9 &o] HAHLE T78tes A& Hol tiAle MNP
thArE M-11Q1 hydoxy pyrimidinololAM Z¥VES ZLE ALRET, diazinon
© THALEAAIY] 84 & Aol glo] o3]8 tAIgAE & tF ¢ 7147
= ALE AtgHrl I FAR| Y ZFF nFe| Rt & giAbe M-119] A
Aol 2 v ol Wk7] Wil diazinon® -P-0- A¥o] Molx| Al &
7} o2 Eel FARRolA 2 ¥ O dlELIS & 5 YT

v, TQY AUZEA StlA diethyl-C-14 diazinono) ¥ in vitro
%) in vive AEZAAe vl HH, 4] in vitregdlM e F oF e thAn
E 3 tAHE &9 210]7} glo] acetonitrile : watero] 85 : 1590 &-7) 8o
stoll A TLC 3teSwW Rst grol < 0.2%) hAls M1 ¢F 0.0 FE} & of
AFE M-27F A EA R o, in vivooll A & ethylacetateo] &8iEo] LI+
thfAFEE0] ethylacetate : chloroform : benzene : 1-propanolo] 2 : 1 : 2
P 1 QD /7180 oA TICE 48 stdaw €HNA PR BAHE F,
Rstgkol 2F 0.10 =Rl =740l ¢ ZT thAlesol AEHUUTE ol&
=/80| ¥ diethyl-C-14 diazinon®] tAE M-13 M-27} < phenyl-(C-14
diazinon®} twHAR=Q! M-P Bl M-1I&t - thAMERARAA] old2]& #]1317]
3t phenyl-C-14 diazinon® thAlsE =< ethylacetate : chloroform : ben
zene : l-propanol =2 ¢ 1: 2 : 10 H718uie}l acetonitrile : water =
30 : 10%1 #7181 BlolAM TLC SiuEm] M-Pe M-119] Rst gk M-11gHo]
f 0.550A4 < 0.4 BE B I+ diethyl-C-14 diazinono A M-13}
M-2HE EF YHLE o)Fshx] A%t7] wiwol M-P, M-11& M-1, M2+
ME THE AEdE ¢ & AUt Diethyl-C-149) B$, C-140] ethyl 7



of 2= Uwe AN EW, 5780 ZT thAleS Y ethyl 717}
BojA 1}3r desethyl diazinono)Av} pyrimidine ringol]l $2)¥F methyl”Iv}
isopropyl 717} hydroxylation = oj¥®l tHAE diethyl phosphorothioic
acid ¥ diethylphosphoric acidE X3 U AL &E Alg#Hct. F3,
phenyl-C-14 diazinon& thA+E<Q M-1I &, hydroxy pyrimidinol®] A¥4Jo]
Abroleld 10l uls diethyl phosphorothioic acid % diethyl phosphoric
acid 7} 87 A ojof 8171wfFol phenyl-C-14 diazinonol A+ (-149) H ]
2] Aog AR P L thAESo] diethyl-C-14 diazinong o] &
§F AYoA e (-140] diethyl 71o BA|EO el g hydroxy pyrimid-
inolo] A E vlES 2 vIEE APHUSF ¥l FAE|Y FH,
phenyl-C-14 diazinon& & $¥| AY/d ¥ hydroxy pyrimidinol®] A8 %=(35 7 )
3} diethyl-C-14 diazinone & H8 AAEH fWHEY 4ol ZF thitEy
B8 1) wvlgo] AL vz oL, nFe|e Fee Ut 1871 B
¥ hydroxy pyrimidinol¢] I3 <371 AEE =F80] BT Al Y9
B &0 M2 AUZ|SFA] WUt O|FA AHEEH thAlE9 LY H]E0] YA}
2] 9 O1RE Ly £, diethyl-C-14 diazinon®] CtHAF A HolA
AEAREE 257F AR AL, o diazinon® &4 70 FAlEll M+
BSAT n)Relol M ofF oFtt AR VWHCI F4A13 20 Aol ®
olMof HIEA ZFF BEE He thE HAIBEI U&AE EE Aolth
ul2}A, diethyl-C-14 diazinon ©}-&3%F in vivo THATAHE ¥ IS
BHY SAHE AAGoF & A2 AR HCL

o]}z A8 KE, phenyl-C-14 diazinon®l in vivo thAME34 diethyl
-C-14 diazinon¥] in vivo thAIEO] ME trlErle A & & JUS, FAL
2]¢} ujFe] oA e diazinon® wAL BEE HO X 71X BEE ZIL
Aoy, I FIAME F48 YAIFES -P-0- Ao] 7t B F hydroxy



pyrimidinol®} diethyl phosphorothioic acid® & ZARo|9, FAl2]e}
n] ] F oJFHY tjrAIF 2 Apole gl WA A 2ojrro] Qle
Aoz Mztdct, A o) ¥ hAEE©] phase I ¥1E F2 ] %
MEE & UEF §-ZAA F+ phase 11 ¥H-oll YA BPE thAE F
=+/30] 7% conjugate Ax)j+= EEX| conjugationRrgoll <LisHA A AHH
tAbEE°] conjugate= 2] Q< HPESETE FHO] A3jtie AL AR
Aoltt, FARclE phenyl-C-14 diazinon& ©]-&%F in vitro @  in vivo
tHAAM S EAEA, diazinonolA 738§ hydroxy pyrimidinol AY¥/3 %Ol
AR 7F n| 2| Eet 2 v FE ] W3, diethyl-(C-14 diazinonollA thA}
d S480] 2% Al Aol FAR|ZE vAe| Rt 9F 13 8 o Bh7
o] o)A Wl TN B W SAEE HolT o 2 wiolA 13 W
21012 ] ZR AR AY B8 23 UTHE A Ale 4 ULy, o%
A DHAHOE FAFAUG F o579 mixed-function oxidase ] 33 vie] #}o)
T FTHLE 488 4 UUch

A} F7kA19]  diethyl-C-14 diazinon=} phenyl-C-14 diazinong& ©])£%t
A2 el A Q) in vivo THAMMY ZAAE FE % 3-103 22 dia-
zinon8| thAIBZ EE 718E 4 UUTH



— 09 —

11y

Ho || N /
,,,P—-O e \lrm{
. v
) C>,HsOH + C2lls® o N CH,4 ——————————>  Unknown metabolite
CH,
Desethyl diazinon
3 NADPH, O,
Microsomes
S oH P
‘CHO 3 *C,HO i
e ‘J;! 0 \I—CH 1 T o \,—cu
'CaH1s0” cH, —_— C,H;0” cu._:ll

NADPH, O,, Microsomes
i, CH1,

Diazinon Diazoxon

9 NADPH, O,
Microsomes

FH, P

S—0 CH
*C,H.O ﬁ W—CH o1 ” \l_ CH;,

\"*!1__{3}1 + —_—_— S ——— + . N
'CHO0” GSH S-transferase
CH, CH,

Diethyl phosphorothioic acid
Hydroxy Pynmidinol

# : Dicthyl-C-14 diazinon
* . Pimzyi—C— 14 diazinon

% 3-10. FAelL) v)Fe|oM A= = diazinond tHAE 2



= H5 =2 =2 -

B AFAME diazinon B diazoxond FAl2| 9} uvlitzlo)] iy HEH
o] A 712ke] & FE 32} C-140] phenyl Zlolf B X]E diazinon&

o]-§8to] in vitro % in vivo HlZ thAl HEE F¥IACH

diazinon thA}ol]l T3l mixed-function oxidaseE EH3}= micro-
somet-3 B cytosol ¥3HE €9 in vitro ©HAE BlEZSIR LD, F HF
of (-14 diazinong€ AH FF A7 F 20 ALY thA GFAE in vivo
AELE v, Eq 3ttt A7dAM Lo EHE FEH, F oFHY
578 o4 (LC30ghH 9 2olE BERSIA HdB¥ 4 YU, otEdA F
o] FolA 2] diazinong THAIF EE 718E 4 UMTh
1. Microsome +¥ 3 cytosol £8o) &F in vitro thAl AHOEAM
T OFY Ao|E WY £ U, VA BEEE F8 AER)
ASYE T UUTH.
2. Ethylacetateoll 8=l 5 thAHE2 hydroxy pyrimidinol o]%l.e.m,

methanolol] &3i= = F thAE S hydroxy pyrimidinol o}&joll TLC
BolM HAMEHR] v 57801 BT thAt=Eo] BB EULL, o] Ale
hydroxy pyrimidinol 2 FE thAlEoOZ RO g AlgECT),

3. FALEI2} v in vivo tHARES] Qo] FAMEIZY 2 Wi o Wk
ong FAY thAlg/gol Aok 2 v o ZHE ¢ & AT

4, Diethyl-C-14 diazinon®| in vivo tHA} HEWe} vjsi wl, FAME]L)
o] 22] Mol A9 diazinond thiAIE E2F AHolk VM2 FE|H
APED £8 HAAZES -P-0- 280 ZteEdsEe dEYE A
g T ANTH

= A FAEI vl Fe|o th¥ diazinond] YA F/g9 7k



€ FYH2LE BUF7] Azt ALY HFE A7 e, olH &
PEIND dFdHer G o] Fo8M F oFe] MYa FHi Ao)g
FEEA HFH & ARl

wt2tA, F FolA 9 diazinong HAIFEE AT v JUAMUAT
oz AEE tAEd FHT Hl AHol o Hasicta AlgRct

ol T TR/ v FERT U= S0 FEHT & AlHA UM
BEY ¥E FEE Bote A BPohel gt BZF Aol Yy 3y
Y T3] FY € didsla olgERE BFE AEBE EHIUrte
SRHA R 2 o F ] B/Y =Hojof ¥ Aot



2} 37 57

7 9, 1977, 34 doedold, A4, 309,

o A, Al M, o] s, 1986. +F FF £l oF 4
o2 JF AE, A8 9 B3, Y dt4, $&UFH,

213-221.

Edwards, R. and P. Millburn, 1985. The metabolism and toxicity of
secticides to fish, In insecticide(Huston, D.H. and Roberts, T.R.
eds.) John wiley & Sons, Chichester, 249-274.

Yang, R.S.M., E. Hodgson, W.C. Dauterman, 197la. In wvitro
metabolism of diazinon and diazoxon in rat liver, J. Agric. Food
Chem., 19, 10-15.

Yang, R.S.M., E. Hodgson, W.C. Dauterman, 1971b. In vitro
metabolism of diazinon and diazoxon in susceptible and resistant
houseflies, 19, 14-19.

Benke, G.M., K.L. Cheever, F.E. Mirer, S.D. Murphy, 1974.
Comparative toxicity, anticholinesterase action and metabolism of

methyl parathion in sunfish and mice, Toxicology and Applied

Pharmacology, 28, 97-109.

Wang, C. and S.D. Murphy, 1982. Kinetic analysis of species
difference in acetylcholinesterase sensitivity to organophosphate
insecticides, Toxicology and Applied Pharmacology, 66, 409-419.
Kanazawa,J., 1983. In vitro and in vivo effects of organophosphorus

and carbamate insecticides on brain acetylcholinesterase activity



10,

11.

12.

13.

14.

of fresh-water fish, Topmouth gudgeon, Bull. Natl. Agric. Sci.,
Ser.C, 37, 19-30.

Fujii,Y. and S. Asaka, 1932. Metabolism of diazinon and diazoxon
in fish liver preparations, Bull. Environm. Contam. Toxocol. 29,
455-460.

Brian, G. Lake, 1987. Biochemical Toxicology - a practical
approach, IRL press, 183-213.

Lowry, 0.H., Rosebrough, N.J., Farr, A.L. and Randall, R. J., 1951.
A new rapid protein determination using foline's reagent, J. Biol.
Chem. 193, 265-268.

Takimoto, Y., M. Ohshima, H. Yamada, and J. Miyamoto, 1984. Fate
of fenitrothion in several developmental stages of the
killifish(Qryzias latipes). Arch. Environ. Contam. Toxicol., 13,

079-587.

Bend, J.R., and M.0. James, In Biochemical and Biophysical
Perspectives in Marine Biology, Academic press, New York, 20,
123-135.

Hogan, J.W., 1972. Metabolism of diazinon by fish liver microsomes.

Bull. Environ. Contam. Toxicol., 8, 061-04.



	MONO1199308333.pdf
	[표제지 등]
	제출문
	요약문
	SUMMRY
	목차
	제1장 서론
	제2장 Dissolved humic materials가 화학물질의 수서생물에 대한 독성에 미치는 영향
	제1절 서론
	제2절 재료 및 방법
	1. 공시 화학 물질
	2. Dissolved humic materials (DHM)의 조제
	3. 급성 독성 시험
	4. 시험물질의 분석
	5. 독성시험 결과의 분석

	제3절 결과 및 고찰
	1. 시험물질의 농도 변화
	2. Dissolved humic materials (DHM)이 diazinon과 TBP의 독성에 미치는 영향

	제4절 결론
	참고문헌

	제3장 화학물질의 선택적 어독성 및 비교 대사에 관한 연구
	제1절 서론
	제2절 재료 및 방법
	1. 재료 및 기기
	2. 실험방법
	가. 어체 전체로 부터 Microsomal fraction 및 Cytosol fraction의 제조 (10)
	나. Phenyl 기에 표지된 C-14 Diazinon 의 어체내로의 흡수
	다. 어체로부터 in vivo 대사물의 추출 및 확인
	라. Phenyl-C-14 Diazinon의 in vitro 대사 및 대사물의 확인


	제3절 결과
	제4절 고찰
	제5절 결론
	참고문헌


	[title page etc.]
	SUMMARY
	Contents
	Chapter 1. Introduction
	Chapter 2. Effects of Dissolved Humic Materials on Acute Toxicity of Chemicals to Aquatic Organisms
	Section 1. Introduction
	Section 2. Materials and Methods
	1. Test chemicals
	2. Preparation of dissolved humic materials
	3. Acute toxicity test
	4. Analysis of test chemicals
	5. Statistical analysis of toxicity test results

	Section 3. Results and Discussion
	1. Concentration of test chemicals in toxicity test
	2. Effects of dissolved humic materials on toxicity of diazinon and TBP

	Section 4. Conclusions
	References

	Chapter 3. Selective Toxicity and Comparative Metabolism of Chemical Compound to fish
	Section 1. Introduction
	Section 2. Materials and Methods
	1. Reagents and Instruments
	2. Experimental Methods
	1) Preparation of microsomal and cytosol fraction from fish whole body
	2) Absorption of phenyl-C-14 diazinon into the fish
	3) Extraction and Identification of in vivo metabolites of phenyl C-14 diazinon from the fish
	4) In vitro metabolism and identification of metabolites of phenyl-C-14 diazinon


	Section 3. Results
	Section 4. Discussion
	Section 5. Conclusion
	References


	표목차
	표 2-1. Diazinon의 회수율 시험 결과
	표 2-2. TBP의 회수율 시험 결과
	표 2-3. 시험용액내 tetrabromobisphenol-A(TBP)의 농도 변화
	표 2-4. Dissolved humic materials 처리에 따른 diazinon의 송사리에 대한 96시간 급성독성값.
	표 2-5. Dissolved humic materials 처리에 따른 TBP의 송사리에 대한 96 시간 급성독성값.
	표 3-1. 송사리와 미꾸리에 대한 선택적 독성 차이의 비교 요약

	그림목차
	그림 2-1. Diazinon의 대표적 크로마토그람 (1.82 ppm)
	그림 2-2. Diazinon 독성시험기간 동안 각 dissolved humic materials (DHM) 농도별 diazinon의 농도변화
	그림 2-3. Tetrabromobisphenol-A(TBP)의 대표적 크로마토그람 (1.5 ppm)
	그림 2-4. Dissolved humic materials(DHM)의 표준 곡선 - 0.5㎎ ／L DHM
	그림 2-5. Dissolved humic materials(DHM)의 표준 곡선 - 5㎎ ／L DHM
	그림 2-6. Dissolved humic materials(DHM)의 표준 곡선 - 50㎎／L DHM
	그림 2-7. Diazinon 독성시험에 있어서 DHM 농도의 변화
	그림 2-8. TBP 독성시험에 있어서 DHM 농도의 변화
	그림 2-9. DHM 처리별 diazinon의 96 시간 급성독성값과 95 % 신뢰구간
	그림 2-10.DHM 처리별 TBP의 96 시간 급성독성값과 95 % 신뢰구간
	그림 3-1. 정제된 phenyl-C-14 diarinon의 radio chromatogram
	그림 3-2. Microsome 분획에서의 phenyl-C-14 diazinon의 in vitro 대사물 확인
	그림 3-3. Cytosol 분획에서의 phenyl-C-14 diazinon의 in vitro 대사물 확인
	그림 3-4. 송사리에서 시간에 따른 phenyl-C-14 diazinon의 in vitro 대사물 확인 (Ithylacetate 추출물)
	그림 3-5. 미꾸리에서 시간에 따른 phenyl-C-14 diazinon의 in vivo 대사물 확인 (Ethylacetate 추출물)
	그림 3-6. 송사리에서 시간에 따른 phenyl-C-14 diazinon의 in vivo 대사물 확인 (Methanol 추출물)
	그림 3-7. 미꾸리에서 시간에 따른 phenyl-C-14 diazinon의 in vivo 대사물 확인 (Methanol 추출물)
	그림 3-8. 두 유기용매체계 하에서 전개된 in vivo 대사물의 비교 (Ethylacetate 추출물)
	그림 3-9. 두 유기용매체계 하에서 전개된 in vivo 대사물의 비교 (Methanol 추출물)
	그림 3-10. 송사리와 미꾸리에서 예상되는 diazinon의 대사경로




MONO1199308333

83

1991

과학기술처

화학물질의 환경독성 평가방법 개발 ,5

<body>[표제지 등]

</body>

<body>제출문

</body>

<body>요약문

</body>

<body>SUMMRY

</body>

<body>표목차

</body>

<body>그림목차

</body>

<body>목차

제1장 서론 20

제2장 Dissolved humic materials가 화학물질의 수서생물에 대한 독성에 미치는 영향 22

 제1절 서론 22

 제2절 재료 및 방법 25

  1. 공시 화학 물질 25

  2. Dissolved humic materials (DHM)의 조제 25

  3. 급성 독성 시험 26

  4. 시험물질의 분석 28

  5. 독성시험 결과의 분석 30

 제3절 결과 및 고찰 31

  1. 시험물질의 농도 변화 31

  2. Dissolved humic materials (DHM)이 diazinon과 TBP의 독성에 미치는 영향 36

 제4절 결론 47

 참고문헌 48

제3장 화학물질의 선택적 어독성 및 비교 대사에 관한 연구 52

 제1절 서론 52

 제2절 재료 및 방법 55

  1. 재료 및 기기 55

  2. 실험방법 56

   가. 어체 전체로 부터 Microsomal fraction 및 Cytosol fraction의 제조 (10) 56

   나. Phenyl 기에 표지된 C-14 Diazinon 의 어체내로의 흡수 56

   다. 어체로부터 in vivo 대사물의 추출 및 확인 57

   라. Phenyl-C-14 Diazinon의 in vitro 대사 및 대사물의 확인 57

 제3절 결과 59

 제4절 고찰 73

 제5절 결론 80

 참고문헌 82

</body>

<body>[title page etc.] 

</body>

<body>SUMMARY 

</body>

<body>Contents

Chapter 1. Introduction 20

Chapter 2. Effects of Dissolved Humic Materials on Acute Toxicity of Chemicals to Aquatic Organisms 22

 Section 1. Introduction 22

 Section 2. Materials and Methods 25

  1. Test chemicals 25

  2. Preparation of dissolved humic materials 25

  3. Acute toxicity test 26

  4. Analysis of test chemicals 28

  5. Statistical analysis of toxicity test results 30

 Section 3. Results and Discussion 31

  1. Concentration of test chemicals in toxicity test 31

  2. Effects of dissolved humic materials on toxicity of diazinon and TBP 36

 Section 4. Conclusions 47

 References 48

Chapter 3. Selective Toxicity and Comparative Metabolism of Chemical Compound to fish 52

 Section 1. Introduction 52

 Section 2. Materials and Methods 55

  1. Reagents and Instruments 55

  2. Experimental Methods 56

   1) Preparation of microsomal and cytosol fraction from fish whole body 56

   2) Absorption of phenyl-C-14 diazinon into the fish 56

   3) Extraction and Identification of in vivo metabolites of phenyl C-14 diazinon from the fish 57

   4) In vitro metabolism and identification of metabolites of phenyl-C-14 diazinon 57

 Section 3. Results 59

 Section 4. Discussion 73

 Section 5. Conclusion 80

 References 82

</body>

표목차

표 2-1. Diazinon의 회수율 시험 결과 31

표 2-2. TBP의 회수율 시험 결과 35

표 2-3. 시험용액내 tetrabromobisphenol-A(TBP)의 농도 변화 35

표 2-4. Dissolved humic materials 처리에 따른 diazinon의 송사리에 대한 96시간 급성독성값. 36

표 2-5. Dissolved humic materials 처리에 따른 TBP의 송사리에 대한 96 시간 급성독성값. 44

표 3-1. 송사리와 미꾸리에 대한 선택적 독성 차이의 비교 요약 60





그림목차

그림 2-1. Diazinon의 대표적 크로마토그람 (1.82 ppm) 32

그림 2-2. Diazinon 독성시험기간 동안 각 dissolved humic materials (DHM) 농도별 diazinon의 농도변화 33

그림 2-3. Tetrabromobisphenol-A(TBP)의 대표적 크로마토그람 (1.5 ppm) 34

그림 2-4. Dissolved humic materials(DHM)의 표준 곡선 - 0.5㎎ ／L DHM 34

그림 2-5. Dissolved humic materials(DHM)의 표준 곡선 - 5㎎ ／L DHM 38

그림 2-6. Dissolved humic materials(DHM)의 표준 곡선 - 50㎎／L DHM 39

그림 2-7. Diazinon 독성시험에 있어서 DHM 농도의 변화 40

그림 2-8. TBP 독성시험에 있어서 DHM 농도의 변화 41

그림 2-9. DHM 처리별 diazinon의 96 시간 급성독성값과 95 % 신뢰구간 42

그림 2-10.DHM 처리별 TBP의 96 시간 급성독성값과 95 % 신뢰구간 43

그림 3-1. 정제된 phenyl-C-14 diarinon의 radio chromatogram 62

그림 3-2. Microsome 분획에서의 phenyl-C-14 diazinon의 in vitro 대사물 확인 63

그림 3-3. Cytosol 분획에서의 phenyl-C-14 diazinon의 in vitro 대사물 확인 64

그림 3-4. 송사리에서 시간에 따른 phenyl-C-14 diazinon의 in vitro 대사물 확인 (Ithylacetate 추출물) 65

그림 3-5. 미꾸리에서 시간에 따른 phenyl-C-14 diazinon의 in vivo 대사물 확인 (Ethylacetate 추출물) 66

그림 3-6. 송사리에서 시간에 따른 phenyl-C-14 diazinon의 in vivo 대사물 확인 (Methanol 추출물) 68

그림 3-7. 미꾸리에서 시간에 따른 phenyl-C-14 diazinon의 in vivo 대사물 확인 (Methanol 추출물) 69

그림 3-8. 두 유기용매체계 하에서 전개된 in vivo 대사물의 비교 (Ethylacetate 추출물) 70

그림 3-9. 두 유기용매체계 하에서 전개된 in vivo 대사물의 비교 (Methanol 추출물) 71

그림 3-10. 송사리와 미꾸리에서 예상되는 diazinon의 대사경로 79





