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Residue level and pharmacokinetics of trichlorfon in the
Japanese eel (Anguilla japonica) after bath treatment

Hyun Ho Jo and Joon Ki Chung’

Department of Aquatic Life Medicine, Pukyong National University, Busan, 48513, Republic of Korea

This study performed a trichlorfon (TCF) residue and pharmacokinetic analysis with Japanese eels,
Anguilla japonica, to obtain baseline data to establish the maximum residue level (MRL) of TCF
in 4. japonica. After dipping 4. japonica in 30 ppm and 150 ppm of TCF at 28°C and 18°C, drug
residue in the body was analyzed with LC-MS/MS, and these results were further analyzed with
the PK solver program to obtain the pharmacokinetic parameters of TCF in the serum, muscles, and
liver. The maximum concentrations (Cpay) in the serum, muscles, and liver were 25.87-357.42,
129.91-1043.73, and 40.47-375.20, respectively, and the time to maximum concentration (Tm.) Was
0.13-1.32h, 1.17-3.34h, and 0.14-5.40h, respectively. The terminal elimination half-life (T,,) was
2.13-3.92h, 5.30-10.35h, and 0.65-13.81h, respectively. In the 30 mg/L concentration group, TCF was
not detected in the serum of eels 96 hours after bathing, and was below the detection limit after
336 hours in muscle and liver. On the other hand, in the 150 mg/L concentration group, TCF was
not detected in the serum of eels 336 hours after bathing, but was detected in muscle and liver at
336 hours. In conclusion, the results of this study would be useful in establishing the MRL of TCF
in farmed A. japonica.
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Table 1. LC-MS/MS parameters for the analysis of TCF

HPLC Agilent 1290 infinity
[Column Eclipse Plus C18 (2.1mm x 100 mm, 1.8 pm particle size)
. + 0.1% ic aci
Mobile phase Eg)) ﬁv\\éaettz"nitr(illg/: g).:‘r’;:'fcoarfr:?c acid
Gradient program
Flow rate 0.3 mL/min min %A %B
o 0 90 10
lOven temperature 40°C 1 20 10
Injection volume 10.00 7 20 80
8.5 20 80
. . 1 90 10
MS Agilent 6430 Triple Quad LC/MS 17 % 10
lonization Electrospray ionization (ESI)

[Acquisition mode

Multiple reaction monitoring (MRM), positive ion mode

lonspray voltage 4kv Collision gas Nitrogen
lon source temp. 350°C Nebulizer 40psi
IGas Flow 11L/min
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Fig. 1. Calibration curve for the assay of TCF.
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(Limit of quantification) 2! 3|4=&(Recovery)
TCF2] & IA(LOD)E ZZvlETHolA 7}
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Table 2. LOD and LOQ of TCF in spiked 4. japonica samples, LOD (Limit of detection) = 3.3 * o/S,

LOD LOQ

Trichlorfon 0.15 0.46

LOD

0.18 0.55 0.11

LOQ LOD LOQ

0.33
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Table 3. Recovery rate and coefficient of TCF in spiked A. japonica samples

Matrix Spiked Recovery
curve(R?) Conc(pg/kg) rate(%)

Substance  Species Matrix

CV(%)

86+4.8

Serum >0.999 10 93424 4.1
100 102436 38
5 110£1.2 13
Trichlorfon  [RscAsl Muscle >0.999 10
Jjaponica : 108+2.3 23
100 111+1.9 19
5 56+4.2 43
Liver >0.999 10 67+3.4 35
100 58+2.6 27

A. japonica®] A& B TCF H¢ 35&e 3 < BEA% Ay, @Al o8 o F 48417 o]
86~102%, =5 108~111%, 14 56~67% Ath & T AZE @A olstE YEh A, 57 A E
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Fig. 2. Tissue concentration of TCF in A. japonica after bath treatment of 30mg/L TCF at different temperature.
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Fig. 3. Tissue concentration of TCF in A. japonica after bath treatment of 150mg/L TCF at different temperature.

A= AEHIoH, 1t FEFA F 33643t 9]
3 AZE @A ol E JEEth WAoo vl
<£(18°C) 3}l 150 ppm<] TCF& "—FQ- Fo g3
Wgo] A4, &5, 2 W TCF= 418 23, €4

o= oFEFo 336AI%t o] F HE A olstE
BP9, 253 7H 3364171 o] o= HEH

A THFig. 3).

U= ZEfSHA SHAM Pharmacokinetic interpre—
tation

TCFS k&3 & Wido]o] 22 8 JIF o
FE A5 ve R oFF FHY 83 24
noncompartmental model®] ™2} pharmacokinetic
parametersE A4HE AAE =9 & wat
Z}7} Table 4, 5, 6 R 70 YEFHATE A 212
28°Col A 30 2 150 ppm o2 F8-3F wi o] =

L

tlo o

Jilor

W TCFo| & =- A48t W3 (AUCow)S 2H2t
2405.93 2 9320.75 ug/kg hZ JElgth 24 U
Hi F7E EEANL (Thay) 2 AL FE (CraT
Z¥7F 117 2 119417 el A 237.51 2 1043.73 pg/kg
° 2 yebgt viAd btz (Tp)e 424 6.90 2
530417t 2 Yebga, B AlF AIRE (MRTow)
& 7}7F 998 H 8.02A17C. 2 YERYT Hlal &
ol 18°COM% 30 2 150 ppm O 2 L3 wi Ao
< Wl TCF9] & =-A13F=54dst W3 (AUC,. )~
44 1702.31 2 9432.50 pg/kg-hZ e &
IH 3]]7_ FTE E%/‘]ﬂ' (Tmax) g 5]—1— 5= (Cmax)l__
245 2 33447 ol A ZHZF 12991 F 504.99 pg/ kg
o2 vetgt 1 9 WA w37 Tip)e 44
7.16 H 10.35A12F 2.2 YERaL, F AF{ AZE
(MRToo0)S ZH2F 11.26 2 16.16 A1 702 Ve
}.

Table 4. Pharmacokinetic parameters of TCF in serum, muscle and liver from A. japonica after bath treatment

of 30 mg/L TCF at 18°C

Crmax pg/mi 25.87

Tmax h 1.32

ti2 h 241
AUCo-t pg/ml*h 120.63
AUCo-inf pg/ml*h 120.63

MRTo-inf h 391

129.91 4047
245 2.30
7.16 8.07

1702.31 260.57
1702.31 260.57
11.26 479
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Table 5. Pharmacokinetic parameters of TCF in serum, muscle and liver from A. japonica after bath treatment
of 30 mg/L TCF at 28°C

Parameter Unit Serum Muscle Liver
Cmax pg/ml 131.41 237.51 112.99
Tmax h 1.02 1.17 0.86
ti2 h 274 6.90 4.88

AUCo-t pg/ml*h 372.50 2405.93 897.69
AUCo-inf pg/ml*h 372.50 240593 897.69
MRTo-inf h 2.09 9.98 7.28

Table 6. Pharmacokinetic parameters of TCF in serum, muscle and liver from A. japonica after bath treatment
of 150 mg/L TCF at 18°C

Parameter Unit Serum Muscle Liver
| Cmax pg/ml 113.81 504.99 66.89
WI Tmax h 1.15 334 5.40
J’ ti2 h 392 10.35 13.81
§ AUCo-t pg/ml*h 788.56 9432.50 1747.15
i AUCo-inf Hg/mi*h 788.56 9432.50 1747.15
é MRTo-inf h 6.06 16.16 22.09

Table 7. Pharmacokinetic parameters of TCF in serum, muscle and liver from A. japonica after bath treatment
of 150 mg/L TCF at 28°C

Parameter Unit Serum Muscle Liver

Crmax pg/ml 357.42 104373 375.20

Tmax h 0.13 119 0.14

ti2 h 213 5.30 0.65
AUCo-t pg/mi*h 1144.56 9320.75 1387.76
AUCo-inf pg/mli*h 1144.56 9320.75 1387.76
MRTo-inf h 3.10 8.02 0.98
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