A Six-Month Inhalation Study in ApoE"-Mice to Investigate Cardiovascular and Respiratory Exposure Effects of E-Vapor Aerosols
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Introduction Experimental Design

Chronic exposure to cigarette smoke is a risk factor for the In vivo ApoE" mice Capillary aerosol generator (CAG) was used to generate e-vapor aerosols
development and progression of cardiovascular disease and

, _ , o Female ApOE'/' mice (12-14 weeks at initial dosing) were exposed to air (Sham), 3R4F cigarette i e CAG was used to generate e-vapor from
chronic 9*?3"“(‘“"9 pulmonary disease. E!ectromc C|g_arettes smoke (CS), or e-vapor aerosols generated from CARRIER (PG/VG/water), BASE (CARRIER various e-liquids: “CARRIER” containing
are gaining popularity as a potential alternative to olus 4% nicotine), and TEST (BASE plus flavors). G } e humectants aloﬁe “BASE”  containin
conventional cigarettes. Most e-cigarette formulations h tant q 4(9 cofi q “TEST%
contain vehicle (propylene glycol (PG) and/or vegetable / Months \ | cg:’::icr:] i?\ " Shar:nect;n?slco4lg/]e’n?c?otine and
glycerin (VG)), nicotine and flavor ingredients [1]. In contrast { | \ | SetT i favors 9 T
to 3R4F cigarette smoke (CS), e-cigarettes deliver nicotine ApoE" mice were exposed via whole body Groups: 1M 2M 3M 4M 5M  6M L= €t Icimperatune '
without smoke constituents that arise from the combustion of ~ inhalation system for up 3 hours/day, 5 siem DD 2505€=
tobacco. Currently, there are limited data on the safety.proﬂle days/week for 6 months. Following the last e [T T T T T ] Target TPM 600 ug/L, for the
of e-cigarette usage in terms of safety toxicology or disease =~ exposure mice were subjected to the EndpointName baveN bovaN)  (POVGINE) 3RA4F arou
risk assessment as compared with that of conventional ~ sample collection and analyses. emmerees [ L L L L T | IrOUP:

. . ' 173.88 168.16 172.72
cigarette use [2-4]. We previously conducted various BASE (pGev ) | | | | | | | ST ::;; 5 -PG/VG/N “BASE” and PG/VG/N/F
inhalation studies to assess the impact of CS exposure on \TEST(P@VW) T T T T T j 250,03 249.19 249.74 “TEST” at matching nicotine
respiratory and cardiovascular system using apolipoprotein - | | L - . . concentration to 3R4F 36 pg/L.
E-knockout (Apoe™) mice [5-6]. To support comprehensive Quanhﬁcahop of pulmonary. |nf|ammat|.on, T T Data are represented as MEAN +/- SD.
assessment of exposure effects, the impact of PG/VG, lung function tests, histopathological Neherosdeoss pagueproresion : x PG/VG “CARRIER" at matching
nicotine as well as flavor constituents will be evaluated on the aSSGSanentS_, measurement of Lungfuncﬁon:'n"fi:f;:f : : v TPM concentration as PG/VG/N
respiratory and cardiovascular systems of Apoe™ mice. atherosclerotic plaque areas and serum s nflamaton : : “BASE” group.
In a similar way as previously described in this study we used ~ Cholesterol concentrations were performed. ’ Controlled aerosol delivery
the whole body exposure system to expose mice to
e-cigarette aerosol and analyze the impact, compared with
exposure to CS from the reference Cigarette 3R4F ATHEROSCLEROTIC PLAQUE AREA MEASUREMENTS -- Aortic arches were dissected and opened longitudinally for planimetry analysis.
' LUNG FUNCTION -- Lung function was measured in selected animals 18-24 hours after exposure using the SCIREQ flexiVent™ system.
INFLAMMATORY CELLS IN BALF -- Number and subtype of inflammatory cells in BALF were measured by flow cytometry.
Materials & MethOds INFLAMMATORY MEDIATOR CONCENTRATIONS -- Concentration of inflammatory mediators were measured from BALF samples using Luminex technology and commercialy available assay according to manufacturer’s

instructions.

HISTOPATHOLOGY -- Lung and respiratory nasal epithelium (RNE) tissue was sectioned and stained with H&E, and the abundance of inflammatory cells and type were evaluated with a scoring method (0-5 score).

Characterization of aerosol constituents e-Vapor aerosol contain reduced levels of selected harmful and potentially harmful constituents (HPHCs
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The e-vapor aerosol (CARRIER, BASE and TEST) present a reduced level of harmful smoke Exposure to 3R4F significantly increases the level of specific smoke metabolites in urine after exposure. The e-vapor aerosol containing
constituents in the atmosphere as compared with conventional burning tobacco products (3R4F). aerosol CARRIER, BASE and TEST induced lower levels of harmful smoke metabolites such as SPMA (exposure marker of benzene),
The concentration of acrolein, crotonaldehyde, formaldehyde, propionaldehyde and acetaldehyde is CEMA (exposure marker of acrylonitrile), MHBMA1, MHBMAZ2 (exposure markers of 1,3-butadiene) and HPMA (exposure marker of
sharply reduced in CARRIER, BASE and TEST test atmosphere in comparison to 3R4F. acro|ein) as compared with conventional burning tobacco products (3R4F)
E-cigs aerosol exposure results in reduced development of atherosclerotic plaque e-Vapor aerosol exposure results in lower inflammatory cell influx and lung injury
Aortic arch planimetry images (Month 6)
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@ ©<0.01 versus control [ ] Histopathological evaluation performed at month three after exposure demonstrated that inflammatory infiltration in the lung was mainly
Exposure to 3R4F resulted in increased atherosclerotic plaque formation in the aortic arch of ApoE™ restricted to thg 3R4F CS group: mcreas.ed numbers. of neutr.ophlls .anclj macro.phages were observed in the alveqlar spaces of 3R4.F
mice compared with the sham exposure, observed at 3 and 6 months of exposure. Exposure to CS-exposeq mice at .Month 3 _onward. Hlstopatholc_)glcal semi-quantitative scoring of alvec?lar emphy§er_n_a and .eplthellum hyperplasia
e-vapor aerosol (CARRIER, BASE and TEST) resulted in a slowing of the plaque formation, as the showed a S|gn|f|c§nt increase in 3R4F-exposed animals compared with Sham-exposed animals.No significant differences to the Sham
plaque area in these groups was significantly lower than the continuous 3R4F-exposed group. group were seen in response to e-vapor (CARRIER, BASE AND TEST) aerosol exposure.
There was no difference in plague area in animals exposed to CARRIER, BASE and TEST aerosol
for six months compared to the fresh air-treated animals. e-Vapor aerosol exposure results in lower impact Lung function and weight
Serum cholesterol level on pro-inflammato!y mediators
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