Evaluating Lung Function Changes with Environmental Exposures

Integrated

A
}t‘\ Cardiovascular North Univer Lucca Valdes, Somerville High School, YSP Student
d Pul ortheastern University . . .
. i‘am l(llén X;)a Y Center for STEM Education Yosef Ebehisy, Al-Noor Academy, YSP Student Northeastern University
\ I Y ‘ Professor Jessica M. Oakes, Jacqueline Matz, Matthew Eden, Hannah Kim College of Engineering

Department of Bioengineering, Northeastern University, Boston, MA.

Results

Abstract

Motive
® Investigate the biological underpaintings of the respiratory system following aerosol exposure + its effect on pulmonary health
® Understand how e-cigarette exposure remodels lungs over time

Methods

® High-resolution computed tomography (CT) imaging data employed , generating comprehensive 3D models through SimVascular

® Image-] analysis software utilized to quantify mean intensities of alpha smooth muscle actin (aSMA) and epithelial cell mass in the
airways of mice exposed to JUUL e-cigarettes for 8, 16, and 24 weeks

Modeling Conclusions

*Using 3D modeling technology, researchers created detailed models of the mice nasal
cavity, providing clear visualizations of its internal structures. They carefully included key
features of the nasal cavity in the models, enabling a comprehensive examination.

*3D models revealed all components of nasal cavity were in their expected positions,
suggesting that the mice had healthy and normal nasal structures, essential characteristics
for proper respiratory function

Results

® Examination of 3D models revealed undamaged nasal cavities and unobstructed airflow pathways

® Constriction examinations highlighted an increased response to methacholine leading up to 24 weeks of e-cigarette exposure, at
which point there was no response to the drug at the highest exposure period

* Notable presence of clear, unobstructed pathways
for airflow within nasal cavities; unhindered
airflow is crucial for efficient breathing and
ensures the effective exchange of oxygen in the
respiratory system
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® Allowed for a detailed visualization of mice
nasal cavity

® Key anatomical structures observed and
analyzed turbinates, olfactory epithelium

® Cross-sectional views + virtual tours used
to enhance understanding

Conclusion + Moving Forward

Modeling in the Future Data Continued

® Continuing investigation on the 24-week
exposure group, to be studied to develop
deeper understandings of the long-terms

® Studies to be conducted on the mice nasal cavities post-aerosol
exposure, making this a long-term project utilizing different
researchers to build upon each other

Level Il

Data and Graphical Analysis . . | effects of aerosol exposure
Our final project helps researchers understand how smoke * Those find " Lt
. . . . . . . 8-week control
® Brightfield fluorescent microscope inhalation affects the mice nasal cavities These findings suggest that regulating "
o . : . . airway muscle hypertrophy could be a
® Cross sections analyzed ranging from 8 weeks, 16 weeks, and 24 weeks of exposure giving researchers a visual means of comparing the . oud o o "
. =y . - - : : P tu emphasizes the importance o
® Measures intensities of smooth muscle tissue to be later compiled in an excel sheet discontinuities to better understand the effects of smoke q y €mp Hine th b po derlvi
Aiﬂitheriqa;a: 5mr:;:th mr.:_::le cells — iu5;q§;:uutr:'q1irllnu5t;.|l§::ell5 ° ] ] eXposure on the respiratory System un erStan lng t € mecnanisms undaer y1ng
bronchi 12 TES 29705 3 GERIG 0.5653 3288 408538 3 BE5IG 12344 Flnd dlfferences that ASM remOdeling in asthma
24138 4450 3 EBLH3G 05223 405324 4EER.E 3 BBLR3G 1151 . . o . . . .
- bz LT — gor ko owe gre meaningful with Essential for understanding how smoke might impact the
g o ok o m: W oms ok respiratory health of both mice and humans g-week Juul
N B R T - R R exposure to
Control M2 bronchiZ] G734 SeTe 0 eseas g0t g E7P6 12 smmas 20709 pollutants
. SR IE B e piitield and
broneti 17 M4 Bi0sE 0 eseos 10004 “Noi Tata2 0 tosa “Jee2 1 1 Ref Ack led t
M3 bronchis 2 Yoo 21334 o A472 14383 23631 87e0Y 2 hHrz 3703 . . e erences C nOW e gmen S
ernchiEE 1253 BIE 4 43955 0.97E5 Manhs BT 4 Z0VET 3ATT2 POlarlzed lmages . . . .
_— 12 s s 1 esowm e SBs G071 eoes L3676 tak en to an al 7@ * Plant, P. ], North, M. L., Ward, A., Ward, M., Khanna, N, Correa, ., Scott, ]. A, & Batt, J. (2012). Hypertrophic airway Cer.lter for STEM Edu.catl(?n Department (_)f Bloengineering
N —r TgE1 edse  w essas "o Wie swer @ esnas 22574 y smooth muscle mass correlates with increased airway responsiveness in a murine model of asthma. American Claire Duggan, Executive Director Professor Jessica Oakes, PhD
MME S0t 4ams 17 90 08475 75 4ve0s a0 o 25256 Picrosirius red Journal of Respiratory Cell and Molecular Biology, 46(4), 532-540. https://doi.org/10.1165/rcmb.2011-02930C J en.nlfer lLove, Assoc1?1te Director Jacqueline Matz, PhD Can.dldate
— 1'_; T e e i ot . * Matz, ], Farra, Y. M., Cotto, H. M., Bellini, C., & Oakes, ]. M. (2023). Respiratory mechanics following chronic cigarette Claire Stlpl_) and Yassine Souabny, Matthew ]?Iden, PhD Candidate
.+ . bmmhiEE a3 =% 228 e T by COllagen stains smoke exposure in the Apoe - / - mouse model. Biomechanics and Modeling in Mechanobiology, 22(1), 233-252. YSP Coordinators Hannah Kim, Undergraduate
Juul bmmhi:z 3665| SRR 3 A Loo4 i s https://doi.org/10.1007/s10237-022-01644-8 N ll:I/Ilchoﬁls F;JChZ;’r(?gll‘atm lz{langigr
bmmh”'_: e I T L2 Tanas| mwels Ty oo e « Eden, M. ], Matz, ], Garg, P, Gonz.alez, M.P, McEl(.ierry, K., Wang, S, Qollner, M.], Oakes, J- M., & Bellini, C. (2023). ary Howley, Administrative Officer
b 709 1597 10 65635 14845 4157 94176 12 50504 2.2601 Prolonged smoldering Douglas fir smoke inhalation augments respiratory resistances, stiffens the aorta, and curbs
M4 bronchiZ ’ '*-,-iﬁﬁ?,; Eii?ﬁ 1? 23232 D1§‘§f; :EE;; EEE?E 13 Efgf{i 113!;?53; ejection fraction in hypercholesterolemic mice. The Science of the total environment, 861, 160609.

https://doi.org/10.1016/j.scitotenv.2022.160609

a00sYebhot-a NIH/NHLBI grant 1IRO1HL168719




	Slide 1

