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knowledge regarding TK differences across life-stages.
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Figure 2 (below). Overview of workflow. Data sources
were initially selected from the ICF EOD> and XME
Ontogeny Master® databases. Data interests include
human data enzyme activities, physiological lifestage
differences, and plasma protein binding.
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Figure 3. Processes for data extraction into the Enzyme Ontogeny (EO) Database. For each process - A) Digitization and Extraction ; B) Manual Extraction; and C)
Direct Import - metadata was collected from the respective source document and added into appropriate fields.
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Figure 5 (right). Metadata on the
Enzyme Ontogeny Database. The
EO Database contains three
separate data tables: Enzyme
Ontogeny, Toxicokinetic (TK)
Parameters, and Physiology. The
EO and TK Parameters data tables
contain records in vitro and in vivo
records. We include information
on the enzyme, probe substrate,
age, tissue preparations, and other
important metrics when available
in the source documents. At
present, all records are from
human studies.
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Figure 4 (left). Standardizing lifestage
groups and terminology in the Enzyme
Ontogeny (EO) Database. Data extraction
was initially done verbatim (light blue
filled) from source documents. We chose
to standardize lifestages and other values
(blue outlined) to improve the ability of
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reported ages are retained in the database so they may be
categorized for different risk assessment needs.

Figure 7. The number of enzyme ontogeny records for each
lifestage for CYP2E1 in the EO Database.

The Enzyme Ontogeny Database supports comparison of values across sources, addresses the need for
more enzyme and TK data across early life stages, and allows for the identification of data gaps to
highlight avenues for future research. Additionally, these data can be used as inputs to PBTK
(physiologically based toxicokinetic) models designed to estimate internal doses of toxicants in infants
and children, two sensitive life-stages. This knowledge is valuable for human health risk assessment.

Continuing with this work, we plan to source additional data via literature searches focused on the
activity of xenobiotic metabolizing agents on the tissue level, plasma binding protein and membrane
transport protein ontogeny, and life stage related changes in key organ system mass and function. We
also hope to expand the focus of the Enzyme Ontogeny Database to include data from animal studies.
We would like to emphasize that future animal data is not intended to be used in the same manner as
human data for direct comparison.
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