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Study on the blood and tissue toxicokinetics
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Abstract: [Objective] The experiment characterized the blood and tissue toxicokinetics of Sodium Sel-
enite with a toxic dose in ducklings. [Method) The selenium content in blood and tissues of ducklings feed-
ing Sodium Selenite with a toxic dose at different times were determined by 2,3-diamine naphthalene fluo-
rescence method,and then the toxicokinetics parameters calculated by MCPKP soft. [Result)] The charac-
teristics of blood toxicokinetics were consistent with the first order absorption and two compartment open
models. The primary kinetics parameters:the absorption half life(#,,x,) was 0. 624 h;the time of reaching
maximum concentration( T,,.) 2. 399 h. the half-life of elimination(#;,,;) 138. 241 h, the area under the
curve(AUC) 10. 694 mg/ (L * h),and the volume of distribution(V,) 22. 398 L./kg. The characteristics of
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liver, kidney,spleen and muscular stomach toxicokinetics conformed with the two compartment open mod-
els with first order absorption. The absorption half life(z,,,x,)was 0.297,1.520,5. 181 and 4. 599 h respec-
tively,and the time of reaching maximum concentration(T,,.) 2. 186,9. 362,22. 045 and 20. 082 h respec-
tively,and the half-life of elimination(#;,,,)914. 988,149. 994,179. 025 and 166. 294 h repectively. The pan-
creas toxicokinetics of Sodium Selenite was found to be in agreement with the two compartment open mod-
els and first order absorption with a lagtime. The absorption half life(#,,.x,) was 6. 579 h,the time of reac-
hing maximum concentration(T,,,) 21.479 h;and the half-life of elimination(#,,3) 71. 519 h. The muscle
toxicokinetics of Sodium Selenite was described by the one compartment open model and first order absorp-
tion with a lagtime. The absorption half life(z,,,x,) was 20. 700 h,the time of reaching maximum concentra-
tion(T,..) 30. 164 h,and the half-life of elimination(#,5) 20. 587 h. The heart toxicokinetics of Sodium Sel-
enite found to be in agreement with the one compartment open model with first order absorption. The ab-
sorption half life(#,,x, ) was 1. 159 h;the time of reaching maximum concentration(T,.) 8. 147 h,and the

half-life of elimination(#,,,5) 145. 331 h . [Conclusion] A toxic oral dose of Sodium Selenite was rapidly ab-

sorbed and distributed in ducklings,but eliminated slowly.
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Table 1 Practical and theoretical values at different times in blood concertration of Se in

healthy ducklings with a toxic dose of Na,SeO; orally

SR / WA/ S / it
Measured value Theoretical value Measured value Theoretical value

0.5 0.077 0.062 19.6 24 0.043 0.047 —11.29

1 0. 085 0. 094 —10. 22 48 0. 040 0. 040 0
0.103 0.116 —12.67 72 0.038 0.035 5.85
4 0.124 0.108 12. 31 96 0.033 0.031 3.38
8 0.086 0.081 6.28 144 0.029 0.025 13. 64
12 0. 060 0.065 —7.15 192 0.016 0.019 —17.68
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Table 2 Pharmacokinetic parameter in blood Se of healthy ducklings with a toxic dose of Na, SeO; orally

S8 FRCK B8 A
Parameter Calculating value Parameter Calculating value
25K D/ (mg « kg™ ) 1. 200 W ) £1/2x0 /B 0. 624
WG E Co/(pg « mL—1) 0. 149 AW t2./h 4. 310
AR RRS AT A/ (pg » mL™1) 0.115 TR FEW 1105/ h 138. 241
B ERE B/ (ug » mL™ D) 0. 051 Zint 4 Rl AUC/(mg+ L™t « h™D) 10. 694
Sy AR o/h 0.161 KU ] Toax /b 2.399
22— %78 bR R FL g/h 0. 005 FKVEVR I Crnax/ (pg » mL™1) 0.117
W% i R 8 K, /h 1.111 A0 B A H et IR] Tep/h 783. 43
g5 B R B Y — R B R A Koo /h 0.094 MEMWAARR V,/ (L kg 1) 22.398
JAih ) g = ) — R R B Ko /h 0.058 R BR A CLB/(L « kg™! « h™1) 0.112
0

R R R K, /h .014
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Table 3 Practical and theoretical values in different time in tissue concentration of Se in healthy

ducklings with a toxic dose of Na,SeQ; orally ng/g

i AL JIE Heart JFIE Liver ¥ JIE Kidney

JEJE Spleen Jgi i Pancreas L Gizzard WL Muscle

/h S i HE A S i HiE i I Hi 3290 i

Measured  Theoretical ~ Measured ~ Theoretical ~ Measured — Theoretical ~ Measured  Theoretical =~ Measured  Theoretical ~ Measured — Theoretical ~ Measured — Theoretical

Time

i S i HE A I HiE i I HHAE A

value value value value value value value value value value value value value value

0.5 0.481 0.273 1. 690 1.616 0.988 0.875 1.298 1.274 0.237 0. 240 1.247 1.244 0.003 0.002
1 0.518 0.475 1. 945 2.107 1.241 1.287 1.468 1.496 0.457 0. 459 1. 464 1.451 0.010 0.010

2 0.626 0.734 2.385 2.280 1.567 1.715 1.680 1.656 0. 680 0.617 1.654 1.623 0.024 0.025

1 0. 760 0.949 2.264 2.237 2.176 2.099 1.899 1. 885 0.713 0.768 1. 800 1.872 0.046 0.052

8 0.946 1.018 2.103 2.121 2.420 2.282 2.123 2.181 0.853 0.964 2.103 2.177 0.090 0.095

12 1.454 1.007 2.008 2.023 2.257 2.276 2.304 2.338 1.234 1.075 2.496 2.326 0.120 0.127
24 0.977 0.952 1.803 1. 809 2.002 2.159 2.585 2.442 1. 157 1. 150 2.380 2.394 0.188 0.172
48 0.802 0. 849 1.613 1.591 1.901 1.933 2.300 2.274 1.000 0.975 2.213 2.199 0.142 0.155
72 0.761 0.757 1.500 1.497 1.835 1.730 2.002 2.075 0.723 0.778 1. 987 1. 991 0.126 0.104
96 0.682 0.675 1.423 1. 446 1. 600 1.548 1.823 1.891 0.602 0.617 1. 705 1. 801 0.100 0.062
144 0.530 0.537 1. 400 1.383 1.254 1.240 1. 600 1.570 0.429 0. 388 1.526 1.475 0.008 0.019
192 0.426 0.427 1.328 1.333 0.943 0.994 1.326 1.304 0.235 0.243 1.216 1. 208 0.006 0. 005
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Table 4 Pharmacokinetic parameter in tissue Se of healthy duckings with a toxic dose of Na, SeO; orally

R O JIE JFFIE P e JAL U T E LA
Parameter Heart Liver Kidney Spleen Pancreas Stomach Muscle
f%mgg’_‘x'“f,?)/ 1.200 1.200 1.200 1.200 1. 200 1. 200 1. 200
fﬂf:mmf%,cg")// 1.059-0.106 2.358740,001 5.8754-0.133 44.226+1.243 11.129-0.001 39.95974-0.001 0.48140.001
ﬁf*ﬁfﬁfﬂﬁ A/ 0. 833 —0.743 —1.351 —0.466 —1.278
Z'j'f*'jfﬁ{‘f”ﬁ B/ 1. 541 2. 413 2. 741 1.561 2.688
SR o/h 0.043 2.596 1.248 2. 304 4.553
E%;g‘;’f 0.001 0. 005 0. 004 0.010 0. 004
W G R K, /h 0.598+0.178 2.332+0.001 0.45640.035 0.134=£0.016 0.10540.001 0.15140.001 0.034=£0.001
;ggggggfih 0.014+0.001  1.53140.117  3.929+0.623 1.938+0.001  4.193+0. 001
gégﬁ;ii%@h 0.028-0.001 1.058--0.087 0.259--0.038 0.302--0.001 0.302-0. 001
T 15 % R 4B K /b 0.00140.001 0.01140.001 0.063--0.004 0.0744-0.001 0.063%0.001
W FE W 412k, /B 1.159 0.297 1.520 5.181 6.579 4,599 20. 700
IR 1120/ h 16. 084 0. 267 0.163 0.301 0.152
W S 1105/ h 145. 331 914. 988 149. 994 179. 025 71.519 166. 294 20. 587
ffgﬁ"l%ﬁ%ﬁ)f\[j(:/ 222.03 2 052.9 518. 24 697. 47 150. 47 635. 29 14.279
KU I A] T/ 8. 147 2.186 9.362 22. 045 21. 480 20. 082 30. 164
ﬁﬂg}%mj‘?f,)/ 1.018 2.282 2.287 2. 444 1.154 2.404 0.176
fﬁf BE 4 £ T 1 1 460. 6 9 691.4 1685.7 2 045.0 758. 84 1.894.8 183. 44
ﬁ‘%ﬂﬁiﬁgm Va 0.731 0.503 0. 441 0.823 0. 453
1(7[1:@1 i‘? uf,/l ; 0.005 0.001 0. 002 0. 002 0. 008 0. 002 0. 084
—PEEB R K/h0.00540. 001 0.034+0. 001
W5 I ) /B Lagtime 0. 234-0. 001 0.376+0. 001
{4 41 2 T 1 A £ 0 5 T BB P MCPKP 45 WUE B 25 7 R Cp = — 1. 278¢ 5701 +
LA A R RGBT UL AOFE AR 2. 688e 0 —1.409¢ 10T,
B 3 2 I S A A — SR = 5 T ORI, B i) WL 0 25 B J7 2 e Gy = 0. 481 (e 07 —
BV ) 1 S R AT S S — ORI AT e M)
B LR B B AR B )RR A A S — I O WE 1 25 B 5 B R . Cyp = 1. 059 (e 0% —
— F PO D E R B A B 1 SRR S — e T,
G — 2 TP RO . R LS B s A 3l T 7 4 WY PG IR B AR JTF I P A bR T IR
SN TR, A B A2 Yk R A5 4k J52. 186 ho ik B WA, U O O B IEL LS L BR
fsh = J5 Bk . JUE AL 3k W IR 535 O 8. 147, 9. 362, 20, 082,
JWF I /4 25 i 5 B R G = 0. 833 %0+ 21.480,22. 045 hi JJLPY WL IC B 48 . TF 4 1 B — B i
1.541e 007 —2, 374 2321, Je BF ] C0. 376 h) W BR J5 JF iR W W, IF F 30. 164 h ik
B 25 0 7 R . G = — 0. Tdge »o5s - BUUEMREE . TTZH S A Y 3 B RE DAL IA A de b
2.413¢ "0 —1 670e “10 8, HAHBR 3 (11050 24 200 587 hy O Oy R JE L 0

H?‘%H@%Hﬂ-ﬁﬁij’gcqzil' 35]1e 1A2’1781+ HE\'%EE\HR%\HQHE‘HZFHE,?ﬁ|ﬁ¥%,ﬂ§qﬁgﬁ(yﬂ
71.519, 145. 331, 149. 994, 166. 294, 179. 025,
914.988 h,

2 741()*0.003 9t _1 390070.133 8t ,

JEAE R 25 B 7 #E R . Cp = — 0. 465 23088
1.561e %07 —1 0950 01095,
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