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Rodent Model of Idiopathic Pulmonary Fibrosis
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Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive, and debilitating lung Survival curves from Day 1-10 (A) and Day 11-21 (B), and body weights (C) of Respiratory resistance (A) lung hydroxyproline (B) measured on Day 21 BALF cytokine levels on Day 21: MIP1 (A); MCP1 (B); IL6 (C); IP10 (D); and RANTES (E)
disease with a global prevalence of ~3 million, 2-5 years in median survival time, and Sham, BLM-induced, and treatment group animals A B. C.

50,000 annual U.S. deaths!-®. It involves chronic inflammation and progressive alveolar Macrophage inflammatory protein 1 (MIP1)  Monocyte chemoattractant protein 1 (MCP1)
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fibrosis, leading to destroyed architecture, reduced capacity, impaired oxygenation, and Respiratory resistance Lung Hydroxyproline ™
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Serotonin (5-HT) plays a key role, via 5-HT,, 5, receptors, in IPF’s pathology involving
a vasoactive effect on pulmonary arteries and lung myofibroblast actions32-12
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Brilaroxazine displays a high affinity for D, 3 , and 5-HT,, ,5,, receptors and moderate
affinity for the serotonin transporter!314. Its effects on vascular fibrosis (5-HT,g . : _
receptor), proliferation (5-H,, /2B receptor), relaxation (5-HT,, receptor), inflammation W 9 :»\, : 0 O : : ! Interferon gamma-induced protein 10 (1P10) RANTES
(5-HT, receptor), and pro-inflammatory cytokines have created interest in IPF1>-18, . < o o 807

BLM: Bleomycin; Sham: Non-induced animals with the vehicle.
*P<0.05 BLM+Veh; as compared to Sham. *** P<(0.001; as compared to Sham.
# P<0.05, vs. BLM. ## P<0.01, vs. BLM. R A B
OB ]ECTIVE BT significantly reduced respiratory resistance (P<0.05, BLM) (Figure 5A). Both (BT: P<0.05, ‘ R
BLM; BI: P<0.01, BLM) significantly decreased hydroxyproline content (Figure 5B). BLM: Bleomycin; Sham: Non-induced animals with the vehicle.
* P<0.05, vs. Sham. *** P<0.001, vs. Sham.
P R # P<0.05, vs. BLM. ## P<0.01, vs. BLM. ### P<0.001, vs. BLM
ot ‘ . BT significantly decreased MCP-1 (P<0.05, BLM) (Figure 8B). Both BT and BI significantly
_gpee*™ FIGURE 6 reduced (IP10 and RANTES P<0.01, BLM) (Figure 8D, E)

This study evaluated whether brilaroxazine (15 mg twice-daily), started on Day 1 or

Day 10, displays efficacy in a bleomycin (BLM)-induced rat model of IPF? “oaaaggsttettl s ey oo P mona v cdemaat Day 21 ncluding fung welght (A), BALF cell
AL L count (B), and BALF total protein (C)
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BLM: Bleomycin; Sham: Non-induced animals with the vehicle. ' . v This study was the first preclinical evaluation of brilaroxazine’s effects on IPF and was consistent

*P<0.05 BLM vs. Sham. ## P<0.05, vs. BLM. with standard models19:20,
METHODS Day 21 survival (Figure 2A,B) with BT and Bl were 90% and 89.5%, respectively (P<0.05, BLM at
62%). BT significantly alleviated BLM-induced weight loss (P<0.01, BLM) (Figure 2C).

Brilaroxazine impacted mortality and functionality, plus inflammation and fibrosis. It positively
affected survival, body weight, lung edema, fibrogenic cytokine production, hydroxyproline
content, respiratory resistance, and cardiopulmonary capacity. BT effects were significant across
o o S a broader parameter array; Bl's impact may be limited due to lower BLM animal numbers (due

N RS NE N to mortality) and Day 21 sacrifice.
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. : : : - - i - - i o ot R Improvements might be related to the multiple effects via 5-HT,p , 2122, which other 5-HT,;
_L]()SEL 0-)F€ur58)r0uPS of Sprague Dawley rats received BLM-induction, and one placebo II;IIZI::ui):;a;?:;z;‘; ;ardlac parameters (A-C) and systemic arterial pressures (D-F) receptor antagonists have shown??23, The decrease in BLM-induced up-regulated
am) (n=>5).

BALF: Bronchoalveolar lavage; BLM: Bleomycin; Sham: Non-induced animals with the vehicle. hydroxyproline content support brilaroxazine’s antifibrotic role. Reduction of multiple cytokines
**P<(.01, BLM vs. Sham. *** P<(0.001, vs. Sham. # P<0.05, vs. BLM. in this study (IL-6, INF-y [IP10], MIP1, MCP1, RANTES) and brilaroxazine’s other works in

_ BT lung weight (Figure 6A) was significantly (P<0.05) lower the BLM-induced increase. BT reversed BLM- pulmonary arterial hypertension and psoriasis, supports its anti-inflammatory action'6-18,
# induced total cell counts and protein levels (Figure 6B, C) (P<0.05, BLM); BI significantly reduced the total
cell counts (P<0.05, BLM).
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The study scheme!® (Figure 1) involved. N
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Day 1: One group started on brilaroxazine 15 mg twice daily (BT) (n=10). Two 0-
groups continued on vehicle (BLM) (n=9,10). 0-

Cardiac output
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5-HT signaling pathology leads to broncho- and pulmonary arterial constriction, myofibroblast,
and smooth muscle cell hypertrophic and hyperplastic alterations®?225, These effects involve
myofibroblast inflammation, proliferation, fibrogenesis involving extracellular matrix deposition,
and pulmonary vascular endothelial and smooth muscle cell effects.
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Day 10: One group (n=10) started on brilaroxazine 15 mg twice daily (BI) and one ]
continued on BLM (n=9). All groups continued until Day 20. . ’ N R FIGURE 7
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Day 21: investigators collected hemodynamic parameters (systemic arterial blood Morphology changes displayed by H&E staining and Ashcroft Score (A, C) and collagen CONCLUSION
pressure, heart rate, and oxygen saturation) and blood samples. They sacrificed the deposition and Masson’s trichrome staining (B, D) induced by BLM in rats on Day 21

animals, then collected bronchoalveolar lavage fluid (BALF), lung, trachea, and heart ' Systolic systemic ' Diastolic systemic ' Mean systemic

arterial pressure arterial pressure arterial pressure

tissue. _ _ _ A. Sham + Vehicle BLM + Vehicle BLM + BT (Day 1-20)
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Brilaroxazine, via its actions on fibrosis and inflammation involving the pulmonary vasculature and
myofibroblasts via 5-HT,g ;, significantly improved key endpoints and biomarkers in this BLM-

WK . .
L™ induced IPFE.
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_ BLM: Bleomycin; Sham: Non-induced animals with the vehicle.
Time (Days) 10 *P<0.05 BLM vs. Sham. ## P<0.05 vs. BLM+Veh.
BT experienced an improved arterial pulse pressure (P<0.05, BLM) (Figure 3A). Both treatments B. Sham + Vehicle BLM + Vehicle
restored cardiac output; BT was significant (P<0.01, BLM) (Figure 3C).
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Ashcroft score

Primary outcomes were survival and weight. Others included cardiopulmonary and pressure &© ) )
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parameters at surgery, tissue weights, histologic samples (hematoxylin and eosin [H&E] @ X
with Ashcroft score and Masson’s trichrome staining), BALF cell counts, hydroxyproline @ o oo o & @'3‘\;\@0\‘

X

levels, and cytokines (macrophage inflammatory protein 1 [MIP1], monocyte PN N g BLM: Bleomycin; Sham: Non-induced animals with the vehicle.
chemoattractant protein 1 [MCP1], Interleukin [IL]-6, Interferon gamma-induced protein 10 v D0 001 ve. Shamm #54 P<0.001 ve. BLM
[IP10]; and RANTES. BLM: Bleomycin; Sham: Non-induced animals with the vehicle. VUL, VS. : 001, vs. :

BT normalized blood oxygen levels (P<0.05, BLM) (Figure 4A). BT significa.ntly (P<0-0(_)1_) reduced BLM-induced fibrotic changes based on Ashcroft Score and Funding Source: This study’s grant was awarded to ISPT from Reviva Pharmaceutical Holdings, Inc.
Both significantly reduced blood lactate levels (BT: P<0.01, BLM; BI: P<0.05, BLM) (Figure 4B). Masson’s trichrome staining.
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