Dose-response evaluation of lung injury in human reconstructed lung epithelium in vitro models

following acute propylene oxide exposure
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Results: Exposures

Table 1. PropOx Concentration and Environmental Condition Stability for Rangefinding #1
and Definitive Study. Mean concentrations at each exposure level were within 2% of the
respective target. Rangefinding #2 had similar precision/stability of PropOx and environmental
conditions (data not shown).

Results: Definitive Dose-Response Study

Figure 5. TEER (left) and AK responses (right) at 24 hrs post-exposure to PropOx
in EpiAirway™ reconstructed human airway models

Results: Definitive Dose-Response Study

« Validated new approach methods (NAMs) are needed to support timely, defensible risk
assessments for personnel in extreme, complex operational environments.

 In vitro lung models are essential for warfighter health protection because they enable Figure 8. Histology (40x) of
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Table 2. Benchmark Dose Lower Limit (BMDL) of all Endpoints Measured in the
Definitive Dose-Response Study. The U.S. Environmental Protection Agency R
package tcplfit2 (v.0.1.9) and BMDS software (v.25.1) were used to model curve fits to the
dose-response data. The benchmark dose was defined as one standard deviation from
control. In Table 2, darker green indicates a lower BMDL. The lowest adverse BMDLs

(350-460 ppm) were derived from increases in adenylate kinase and proinflammatory
cytokines IL-1q, IL-13, and IL-6.

liquid in interface in a VitroCell® exposure system.

"Limit of detection = 1.10 ppm
RSD = Relative standard deviation

Results: Rangefinding Studies

 In vitro dose-response profiles were compared to in vivo data to evaluate the utility of
the in vitro model for testing reactive gases in support of health risk assessments for
novel chemicals.

Figure 6. Select cytokine expression of the apical and basal compartment 24 hours
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_ 0.0- TNF-a 24 hour | Apical Wash 670 431 Negative
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- Viability: Adenylate kinase Figure 3. Adenylate kinase (AK) Measurements in Rangefinding #1 (left) and T

Definitive Dose-response Study: #2 (right). AK measurements increased in a dose-dependent manner.

« Exposure: Cell cultures were exposed to 350, 750, and 1250 ppm PropOx vapor for 4 hrs
exposure
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« Rangefinding studies demonstrated dose-response for cytotoxicity and TEER, which were
used to set the exposure concentrations for the definitive dose response study to elicit

minimal (350 ppm), moderate (750 ppm) and severe (1250 ppm) effects on lung tissue.

* Endpoints: « The definitive dose-response study demonstrated dose-dependent effects on key events

in the acute lung injury toxicity pathway in the human EpiAirway™ model, including barrier
disruption (TEER), cell death, oxidative stress and an array of inflammatory biomarkers.

- Barrier Integrity: Trans-epithelial electrical resistance (TEER)

« Cell Morphology: Phase contrast microscopy (10x) to assess cell shape, mucus
production, loss of cilia, histopathology (H&E)

* Viability: Adenylate kinase
« Mechanistic Biomarkers: Inflammation (cytokines), oxidative stress (GSH/GSSG ratio)
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O & - BMDLs were calculated for all endpoints; most effects were observed in the 750 and 1250
) ppm doses. BMDS provided the more robust BMDL modeling results.

Relative Luminescent Units (RLU)

« The most sensitive endpoints were IL-1q, IL-1[3, IL-6, and adenylate kinase, with BMDLs
of 350-460 ppm. In rats, the reported 50% lethality concentration (LC,) is 3200 ppm?#, with
a lowest observable adverse effect level for lung injury in dogs of 2000 ppm?®

o
|

IP-10- Basal

Reﬂativ& Luminescent Units (RLU)

TNF-alpha- Basal

Figure 1. Exposure System. The exposure system contained the test article vapor
generation system, the VITROCELL® exposure chamber, and a real-time test article

« These data demonstrate biological fidelity to acute lung irritation and provided a
sensitive model for PropOx induced acute lung injury, indicating that this model is
a promising alternative to acute in vivo inhalation toxicity studies in a rapid NAM-
based testing scheme.

concentration monitoring system (on-line monitor). During exposure, tissues were
housed within the exposure chamber of the VITROCELL® system.
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