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Modification mechanism of methylmercury toxicokinetics and toxicity under
diabetic status
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We compared the toxicokinetics of MeHg in KK-Ay type 2 diabetic mice and

C57BL/6J mice to evaluate how metabolic changes associated with diabetes affect MeHg toxicokinetics.
A single dose of MeHg (0.2, 1, or 5 mg mercury/kg) was orally administered to 12-week-old KK-Ay and
C57BL/6J male mice. Total mercury concentrations in plasma, blood cells, whole blood, and tissues
(brain, kidney, liver, and pancreas) were measured after 4, 7, 11, and 14 days, and the
toxicokinetics was analyzed using pharmacokinetic parameters (Vd/F, Kel, t1/2, AUC, CL/F, Kp, Kp' ).
The results indicate that MeHg is more rapidly absorbed in and eliminated from blood cells, brain,
liver, kidney, and pancreas in KK-Ay mice under the experimental conditions.
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MeHg

dose Parameter Plasma Blood cell Whole blood Brain Liver Kidney Pancreas
KK-Ay | BL/6 | kk-Ay | BLe | kk-Ay | BLe | kk-Ay | BLe | kk-Ay | BLe | Kk-Ay | BL6 | kk-Ay | BL/6
VA/F (mL) 2513 | 1342 | 884 | 386 | 1215 | 551 - - ; - - ; ; ;
Ka (/day) 0.19 017 | 026 | 017 | 023 | o016 | 016 | 007 | 016 | 014 | o020 0.13 024 | 0.16
02mg Hg! |t @) 36 42 27 41 3.0 43 4.4 9.7 4.4 5.1 34 5.2 2.9 4.4
kg AUC
(ngdaymly | 1952 | 2878 [ 4169 | 8128 | 3200 | 5953 | 4425 | 647 [ 1017 | 1964 | 7876 | 10190 | 493.3 | 1039
CL/F 48.2 23 | 225 6.5 285 8.9 21.2 8.2 49 2.7 12 05 19.1 5.1
(mLiday) . . . . . . . . . . . . . .
VA/F (mL) 2659 | 1244 | 711 | 356 | 1011 | 507 - - } - - } } }
Ko (/day) 0.21 019 | 028 | 020 | 025 | 018 | 015 | 009 | 016 | 013 | o022 0.15 024 | 019
I tus (day) 3.4 36 25 35 27 38 45 8.1 43 52 3.2 45 2.9 37
kg AUC
(ngdaymy | 8641 1116 | 2405 | 3840 | 1836 | 2881 | 2223 | 2074 | 6771 | 7400 | 35674 | 38045 | 2393 | 4349
CL/F 54.6 240 | 196 7.0 257 93 21.2 9.0 7.0 36 13 0.7 19.7 6.2
(mLiday) . . . . . . . . . . . . . .
VA/F (mL) 2357 | 1263 | 517 | 348 | 879 | 458 - - ; - - ; ; ;
Ko (/day) 0.24 023 | 031 | 024 | 027 | 023 | 018 | 012 | 018 | 019 | o024 0.17 029 | 023
5 mg Hal tuz (day) 2.9 3.0 23 2.9 26 31 3.9 5.9 38 37 2.9 41 24 3.0
kg 0 g*ggij) 4130 4673 | 14544 | 16175 | 9811 | 12967 | 10485 | 12726 | 26104 | 25052 | 174161 | 121270 | 12682 | 17231
CL/F 56.0 288 | 159 83 236 | 104 | 221 | 106 8.9 5.4 13 1.1 18.2 78
(L /day) . . . . . . . . . . . . . .

Vd/F, volume of distribution/bioavailability; Ke, elimination rate constant per day; ty2, terminal elimination half-life; AUC, area under
the curve; CL/F, tota clearance/bioavailability.
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