Abstract

The CDC has tracked 2,807 cases of vaping-related iliness in 48 states, the District of
Columbia, Puerto Rico, and the U.S. Virgin Islands. There have been 68 deaths in 29
states (Outbreak of Lung Injury Associated with the Use of E-Cigarette, or Vaping,
Products, 2020). Individuals who use vaping substances have been found to have
lipid-laden macrophages, which are unusual to see in healthy lung tissue. This study
determines whether the lung tissue from chronically-vaped mice shows pathologies
associated with histological abnormalities and characterizes the cytokine immune
profile of the vaped mouse lungs. Mice were sacrificed at the end of a 28-day vaping
cycle and the respiratory tract was obtained during necropsy. Left lungs were used

homogenization and cytokine testing. Right lungs were used to create histology
slides for staining procedures.
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Vaping usage has been on a steady incline since the introduction of
electronic cigarettes in 2003. e-cigarettes work by heating a liquid to produce
an aerosol that users inhale. This liquid can be a vector of several different
compounds such as: nicotine, tetrahydrocannabinol, flavorings, and other
additives. Out of 2022 hospitalized patients admitted for vaping related lung
iInjury 57% of Patients who reported using nicotine-containing products.
(Outbreak of Lung Injury Associated with the Use of E-Cigarette, or Vaping,
Products, 2020). Individuals who use vaping produces have shown several
pulmonary reactions such as: chemical irritation, allergic/immune reactions,
shortness off breath and/or chest pain.
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With an alpha level of 0.05, none of the cytokines showed clinical significance after an

ANOVA test was performed. However, IL-6 and IL-5 showed the most significance of the

cytokines overall with a p-value of 0.17 and 0.24 respectively.

Discussion

H&E stains showed that the 30mg of nicotine a day and vaping fluid with
no nicotine groups showed nonspecific histological pathologies including
chronic inflammation, hyaline membranes, diffuse alveolar damage, and
fibrinous exudates. However, the control mice showed overall healthy lung
tissue. This supports our hypothesis of the link between vaping and
inflammation of the lungs.
The cytokine panel somewhat supports this hypothesis. With an alpha
level of 0.05, Interleukin-6 (IL-18) had a p-value of 0.17, and interleukin 5
had a p-value of 0.24. Neither were enough to reject the null hypothesis
that this situation increases the inflammatory state, however there is more
work that can be done in this area with potentially larger groups and the
addition of Vitamin E acetate, as is mentioned in the limitations section.
Of the cytokines that were the most significant, IL-6 and IL-5, the nicotine
group had lower levels of both.
 |L-6 is a cytokine that stimulates acute-phase protein production and is
released from macrophages. This could potentially mean that the
macrophages are dysfunctional if they are secreting lower amounts of
IL-6 than the control mice.
IL-5 serves to promote growth and differentiation in B-cells and
eosinophils. It is secreted by T-cells. Low levels of eosinophils and T-
cells are seen in heart failure and coronary death, which could be
related.

group. Orange: Nicotine, Yellow:
Vape, Green: control. values are
median +/- 1 standard deviation.
Following a 28-day vaping cycle,
IL-2 promotes the growth of
regulatory T-cells.
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interleukin-13: Average
concentration of for each mouse
group. Orange: Nicotine, Yellow:
Vape, Green: control. Values are
median +/- 1 standard deviation.
After a 28-day vaping cycle, IL-
13 is a proinflammatory cytokine
that represents inflammation.
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Limitations

Due to the slide preparation of the fixed mouse lungs, Oil Red O was not performed
due to a requirement of frozen tissue sections. The H&E stain only shows if there was
tissue damage to the lung before fixation and does not show if there were any lipid-
filled macrophages within the lung tissue.

Two mice in the control group showed mild chronic inflammation with no correlation to
this project.

After starting this project new research came out correlating Vitamin E as being the
most likely cause of the lipid-macrophages and correlated Vitamin E to severe lung
disease, which was not used as part of this project.

There were only 6 mice used per group which limits the data produced. For future
experiments, larger groups should be used.




