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calculated using the following equations: Abbreviations: ACC = activity concentration at cutoff; Clint = intrinsic metabolic clearance rate; Exp = experimental; Fub = fraction of chemical unbound in the plasma; EAD_Oral = daily oral equivalent dose that results in free chemical

= If no experimental data were available for either species, we used predicted values Bisphenol A 0.06 0.155 0.0048 Rat_Exp™ Rat_Exp® concentrations in the blood equivalent to corresponding ACCs; LEL = lowest effect level; Lit. = literature; O-PBPK = oral physiologically based pharmacokinetic; PK = pharmacokinetic; QPPR= quantitative property-property relationship; QSAR =

from commercially available human quantitative structure-activity relationship (QSAR) Genistein (4',5,7-trihydroxyisoflavone) 0.3 1.246 0.024 Rat_Expe, Hum_Exp? Fub * CLintrinsic quantitative structure-activity relationship; UT = uterotrophic.
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models (ADMET Predictor™ [Simulations Plus, Inc.]). The performance of QSAR Ethinyl estradiol 0.47 1.603 0.0376 Rat_Exp’, QPPR CLhepatic (L/h) = Qliver (L/h) * Qliver + Fub * CLintrinsic Numbers in parentheses indicate the number of guideline-like UT injection studies (Kleinstreuer et al. 2015). Asterisks indicate cases in which the EAD_Oral overestimated the oral effective dose. Liturature PBPK model is from Yang et al. 2013.

model prediction in terms of mean absolute error (MAE) and root mean square error —— - -

(RMSE) is summarized in Table 3. Methoxychlor 0005 11.363 0.0004 Hum_Exp, Hum_Exp CLrenal (L/h) = GFR(L/h) * Fub
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— Ifavailable, rat CLintrinsic values were calculated by scaling to the whole liver from in vitro —— 000 0508 50008 T —r—— In these equations, GFR is glomerular filtration rate and Qliver is liver blood flow rate. The
metabolic clearance rate (CLinvitro) values determined using rat primary hepatocytes X i . . um_EXp’, FIUM_EXp renal clearance refers to non-metabolic clearance only.
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= When experimental measurements of rat CLinvitro were not available, CLinvitro values (Yang et al. 2013) (Figure 4).
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values (Wetmore et al. 2012). The correlation coefficient between rat and human p-(Tert-pentyl)phenol 0.005 1398 0.0004 Hum_Expe, Hum_Expe Witﬁ L%'}?fsgondmg—a?n?i?,istrano‘n rg&Lt\gs rfe‘ég?cﬁy (c;ig:xe rreasngilﬁd 4) SO R +  Table 3 summarizes the results of analyses of (1) the correlation of experimental «  The range of EAD-free estimates correlated well with the range of in vivo UT LELS for the

experimental CLinvitro values is shown in Table 3. Butylparaben 0.042 2621 0.0033 Hum_Expe, Hum_Exp? ' ' measurements of the two EK parameters between species and (2) the performance of the majority of chemicals tested for both oral and injection administration routes. This suggests

= If no experimental data were available, values predicted from a quantitative property- p-tbutylphenol 0.105 1.288 0.0084 Hum_Exps Hum_Expe QSAR and QPPR models in estimating PK parameters. that this IVIVE approach could provide valid estimates of in vivo doses.

p:ggﬁzrtts},/Cr:?_liittlﬁgzihcl%giglpZzzanggﬁvigﬁirgnuds\?vit(gr;?ranafttit?cl).nzc?c}esf)fi.c-:—:r?ts?tEZti;nnot?: ! Estrone 0087 1838 0.003 Hum_Exp", QPPR *  There was a positive correlation between human and rat experimental values of Fub and In cases where no experimental measurements were available, the current QSAR and QPPR

pre - g - P R Nonylphenol (mixture of branched chains) 0.019 1.46 0.0015 QSAR, Hum_Expe CLintrinsic. The human QSAR model predicted rat Fub well with an MAE of 0.11 models provided an effective way to estimate PK parameters for IVIVE analysis.

quickly estimated for most chemicals. The performance of QPPR model prediction in —" 0055 e 00 05AR. OPPR corresponding to an experimental value range of 0-1. The QPPR model also predicted

terms of MAE and RMSE are summarized in Table 3. : : : ' L . . . . . . . .

- = ClLintrinsic well with an MAE of 1.69 corresponding to an experimental value range of «  The metabolic clearance that we incorporated in our models are mainly hepatic clearance.
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— o ™ o QAR OPPR studies for 25 of 32 chemicals (Figure 3). The EAD_Inj underpredicted injection LELs for four —  The P-PK model underpredicted LELSs in injection UT studies for bisphenol A and
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Methyltestosterone 0.067 2.135 0.0054 QSAR, QPPR Artery > V=21 Vein studies for 11 of 18 chemicals (Figure 4). The EAD_Oral underpredicted oral LELs for six due to lack of metabolism in the in vitro assays.
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Dihydrotestosterone 0.085 2408 0.0068 QSAR, QPPR : Q=0.0617 : For both injection and oral studies, the use of experimental or predicted values of Fub and/or
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= P‘E’g‘:abﬂt:"" of Equivalent 4,4-Sulfonyldiphenol 0132 1.005 0.0106 QSAR, QPPR B icion The authors thank Catherine Sprankle, ILS, for editing the poster text. The Intramural Research Program of the
aihway intravenous or oral median 2,4-Dihydroxybenzophenone 0.028 1.675 0.0023 QSAR, QPPR L{‘%‘, Q=0.125 ¢ National Institute of Environmental Health Sciences (NIEHS) supported this poster. Technical support was
daily dose (mg/kg/day) Adipose - Ref erences provided by ILS under NIEHS contract HHSN273201500010C.
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¢¢ V=10 The views expressed above do not necessarily represent the official positions of any federal agency. Since the
ACCH 1 mg/kg/day One-compartment or Abbreviations: CLintrinsic = intrinsic metabolic clearance rate; Fub = fraction of chemical unbound in the 8 Q=o'_‘f-‘a°5: < Ceger et al. 2015. ALTEX 32(4):287-96. poster was written as part of the official duties of the authors, it can be freely copied.
16 HTS ER Cas-free or Cmax-free physiologically based PK model plasma; Hum_Exp = human experimental data reported from literature; PK = pharmacokinetic; QPPR = value Hoart V=122 Grabowski et al. 1984. Biochem Pharm 33(20):3289-94.
Pathway Assays predicted from quantitative property-property relationship; QSAR = human value predicted from quantitative 8 Q=0.065 |« ]
T structure-activity relationship software; Rat_Exp = rat experimental data reported from literature. V=12 Judson et al. 2011. Chem Res Toxicol 24:451-62.
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Literature sources for PK parameters are as follows: (a) Plowchalk et al. 2002; (b) Teeguarden et al. 2005; 8 \3702'2?}5 < Judson et al. 2015. Toxicol Sci 148(1):137-54.
Hepatic clearance (c) Wetmore et al. 2013; (d) Wetmore et al. 2012; (e) Schlosser et al. 2006; (f) Grabowski et al. 1984; (g) Kidney — Kavlock et al. 2012. Chem Res Toxicol 25:1287-302.
A - . - Q=0.1533
plasma protein binding Wetmore et al. unpublished data; (h) Speight et al. 1979. 8 V=37 < Kirman et al. 2015. Applied In Vitro Toxicology 1(2):140-146.
Exp. Data f \ QSAR 8 Q=0.§Jﬁ|? < Kleinstreuer et al. 2015. Environ Health Perspect (Epub ahead of print).
Minimum, median AR Repro Or Linc Plowchalk et al. 2002. Toxicol Sci 69(1):60-78.
or max ACC " o B Q=0\.r0=025 < R Core Team. 2013. R: A Language and Environment for Statistical Computing. R Foundation for Statistical
0 i i . . . 8 RedCI rtaag%u: » Computing. www.R-project.org.
\ J/ \ / S U b S C Il b e tO t h e N I C EAT M N eW S E m al | L I St e V=1.86408 Schlosser et al. 2006. Risk Anal 26 (2):483-500.
8 Q=0.0068 |- Speight et al. 1979. Clin Endocrinol 10(4):329-41.
Abbreviations: ACC = activity concentration at cutoff; Cmax = maximum blood concentration; Cmax-free = V=4.14796 Se— T den et al. 2005. Toxicol Sci 85(2):823-38
estimate of maximum concentration of free chemical in the blood; Css = steady-state blood concentration; 8 "’E=o.o‘§s§ » eeguarden et al. - Toxicol Sci 85(2):823-38.
V=24.421

Css-free = estimate of steady-state concentration of free chemical in the blood; ER = estrogen receptor;
Exp. = experimental; HTS = high-throughput screening; PK = pharmacokinetic; QSAR = quantitative structure-
activity relationship.

Tice et al. 2013. Environ Health Perspect 121:756-65.
Wetmore et al. 2012. Toxicol Sci 125:157-174.
Wetmore et al. 2013. Toxicol Sci 132:327-346.
Yang et al. 2013. Toxicol Appl Pharmacol 270:45-59.

To get announcements of NICEATM activities, go to the National Toxicology Program website
(http://tools.niehs.nih.gov/webforms/index.cfm/main/formViewer/form_id/361) and subscribe to
the NICEATM News email list.

Abbreviations: ACAT model = advanced compartmental absorption and transit model; PBPK = physiologically
based pharmacokinetic; Q = blood flow; V = volume.

aFigure adapted from Judson et al. 2011
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