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Avalilable Data

« Rats: Measured serum AA and GA
concentrations during subchronic AA
administration in drinking water in relevant dose
range

e Humans:

— Measured serum AAVal and GAVAL following oral
administration of 13C-labeled AA

— Hemoglobin binding kinetics in humans which allows
back-calculation to serum AA and GA AUC

— Equation available for converting serum AA and GA
AUC to daily oral dose
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Fennell — Linearity in Humans at
doses near BMDLSs
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Measured AUC In Humans
Fennell et al. 2005

TABLE 9
Comparison of AUC Normalized by Actual Dose (mmol/kg) in
Rats and Humans

Be, AM PC,-GA

Dose (Route) (mg/kg) Measured dose® (mM.h/mmol (imM.h/mmol
(umol/kg) AM/kg) AM/kg)

Human”
0.5 {oral) 5.8+ 13" 202+ 1.8 4.6+ 1.1
1 {oral) 120+ 02 17.2+ 2.3 4.1 = 0.6
3 (oral) 37.2+05 15.0 + 4.1 4.1+ 0.9
Combined (oral) 17.5 + 3.5 4.3+ 0.9
1 % 3 idermal) 273+ 2.0 1.0 £ 0.1° 0.30 + 0.06°
2 = 3 (dermal) 552+ 25 1.2 + (0.3 045 + 0.13°
3 % 3 (dermal) 830+ 24 1.2 £ 0.3° 0.52 + 0.16°
Combined (dermal) 1.1 = 0.2° 042 + 0.15°
1 % 3 (dermal) 11.6 + 1.8 2.4 x 0.6 0.73 = 0.22¢
2 % 3 (dermal) 214+ 1.6 3.2 + 0.67 1.1+ 03¢
3 % 3 (dermal) 31.8 + 6.7 3.4+ 107 1.4+ 047
Combined (dermal) 3.0 + 0.84 1.1 + 0.47
Rat®
3 (Oral) 57+ 1.1 37 x0.5
530 (Oral) 6.9+ 1.3 20+03



Human AUC as a Function of
Administered Dose

 From Fennell et al. (2005):

— AA_AUC
5 mMehr AA  1mM AA MM e hr AA _ 997 #M e hr AA
" (mM AA/kg BW) 77.1mg AA  mg AA/ kg BW mg AA/ kg BW
—~ GA_AUC
mMehrGA = 1mM GA _ 0.049 mM e hr GA _ 49 4M e hr GA

3 - -
(MM AA/kg BW) 87.1mg GA mg AA/ kg BW mg AA/ kg BW



Comparing PBPK Results to
Measured Data Approach

Tareke/Doerge Fennell

EPA PBPK Model Estimated Measured Measured
POD in Rats Rat POD Rat POD
BMDL Critical Internal dose HED Internal dose HED
Endpoint (mg/kg/d) Dose Metric (uM-hr) (mg/kg/d) (uM-hr) (mg/kg/d)
Neurological
Effects 0.27 AA _AUC 18.1 0.076 4.2 0.019

Cancer 0.3 GA_AUC 15.1 0.22 4.7 0.095




Measured Hemoglobin Adduct Levels
In HumMans

Fennell et al. 2005

TABLE 7
Comparison of Hemoglobin Adducts Normalized by Dose (pumol/kg) in Rats and Humans

PC5-AAval nmolig Y5 GAval (nmol/g
Dose (route) (mgikg) Dose (pmolfdkg) globin/mmaol AM/kg) globin/mmaol AM/kg) Bie-Gaval: PCs-AAval
Human”
0.5 (oral) 3802 BG4+ 75" 312 £ 74"° 036+ 0006
1 foral) 12,5+ 0.2 734 + 9.8 276 £43° 0.38 + 0.03
3 (oral) IRT 205 642 + 17.7° 278 +62° 0.44 + 0.06
Combined (oral) 747 + 149* 289 + 59° 0.39 = 0.06



Conversion of AUC to Hemoglobin
Adducts

kAA kGA

Study L g™ globin hr™ L g™ globin hr™

Bergmark et al. (1993) 4.4 x 107 11 x 10
Fennell et al. (2005) 4,27 x 10°° 6.72 x 10°
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