Domenico Comita
Lungs:  The Maple Tree Within Us
There exists a place within each of us. We call this place—protected by the ribs, deep within the chest, where atmosphere and tissues come to life—the lungs. These balloon-like sacs connect us to the world more intimately than any other part of the body, and, like a gust of wind carries thousands of unseen particles through the leaves of a maple tree, each breath we take draws the outside world into us.  With each inhalation, we take in the same air that has travelled across oceans and forests and moved through the lungs of countless other creatures on this planet.   Air flows through the inner branches of our lungs until these invisible particles become available to our cells and begin their transformation.  Here, we see oxygen dissolve into our blood.  Here we see the outer world flow through the inverted maple tree within us.     
At the center of the lungs stands the trachea, the tree’s trunk.   Just as hardy bark stabilizes a tree against the wind, the strong and flexible cartilage rings hold the trachea upright and open (Sahin-Yilmaz & Naclerio, 2011). By staying open, the trachea allows air to travel from the atmosphere into the lungs, behaving as the conduit between our inner world and the world outside.  As air flows downwards, divisions in the bronchi lead it into smaller bronchioles.  Like the maple, the branches evolved to further increase surface area developing a stronger connection with the world outside.  (Miserocchi et al., 2022; Rhodes et al., 2025).
At the tips of the smallest bronchioles lie the alveoli: small sacs that fill with air.  The surfaces of these alveoli are thin and vascularized like the leaves of a maple tree (Miserocchi et al., 2022).   These little leaves (the alveoli) further increase surface area and bring blood as close to the air as possible (Miserocchi et al., 2022).  If the surface of all the alveoli in an adult human’s lungs were spread flat, it would cover roughly the size of a tennis court (Ananda Rao & Johncy, 2022).  
 Each one of the alveoli is lined with a single, thin layer of epithelial cells allowing oxygen to pass through easily (Miserocchi et al., 2022).  If we were to zoom in on one alveolus, we would see capillaries: a dense network of microscopic veins crucial for the exchange of oxygen and carbon dioxide in and out of the blood (Powers & Dhamoon, 2025).  Here, the atmosphere comes in direct contact with our cells.  For this exchange to happen, the alveoli must constantly be moist (Hsia et al., 2016).  This moisture acts like the wax that protects maple leaves, but here the coating surrounding the thin alveolar walls consists of a film of water and pulmonary surfactant (Hall & Zuo, 2024; Hsia et al., 2016).  One essential role of the pulmonary surfactant is to keep the alveoli open (Hall & Zuo, 2024).  By keeping the alveoli open, the body requires less energy to forcefully expand and contract the alveoli, ultimately making breathing easier.  Without the surfactant, the water molecules lining the surface would pull the alveolar walls inward and cause the tiny alveolar air sacs to collapse (Hall & Zuo, 2024).  
The pulmonary surfactant also contains specialized proteins that guard the lungs from unwanted visitors (Hall & Zuo, 2024).  Deep inside the alveoli, where air meets living tissue, the body performs one of evolution’s most remarkable feats: it welcomes oxygen while simultaneously protecting itself from debris and pathogens.  These proteins, known as SP-A, SP-B, SP-C, and SP-D, alert the lung’s macrophages—think of them as quiet gardeners clearing the foreign particles—to clear intruders before they build up (Hall & Zuo, 2024).  Our first contact with the air is when are at our most vulnerable.  Together, these proteins and macrophages preserve the harmony within our lungs, letting us breathe safely.
Within the alveoli, the surfactant protects our inner maple both mechanically, by preserving structure, and biologically, by preventing the buildup of harmful particles and microbes.  It is the key reason we can sustain such intimate contact with the external world without harm. Yet protection is only part of the story.   The primary purpose of our lungs is to bring in oxygen and expel carbon dioxide to sustain life (Doorly et al., 2008; Miserocchi et al., 2022).  Here, deep within the alveoli, the transformation of oxygen and carbon dioxide occurs.
The walls of the alveoli are thinner than the edge of a leaf, which allow small molecules to dissolve and pass through.  With every breath, our lungs become rich in oxygen; the small sacs of alveoli expand like a tiny balloon (Miserocchi et al., 2022).   The moist lining allows the inhaled oxygen to be dissolved into aqueous form, preparing it for diffusion (Hsia et al., 2016).  Like the pistons in a car, pressure gradients drive the oxygen into the deoxygenated blood flowing through the capillaries which are wrapped around the alveoli (Powers & Dhamoon, 2025).  Here the circulation of blood is constant:  deoxygenated blood is transported to the lungs to become oxygenated, while oxygenated blood travels throughout the rest of our body (Miserocchi et al., 2022; Powers & Dhamoon, 2025).  The outside world enters our internal.  Oxygen comes in, carbon dioxide leaves.  The motion is effortless and unconscious, a rhythmic tide, dependent on the pressure balance of air within each alveolus. 
Every breath unites us with the world, bringing the outside atmosphere inside.  The maple tree within us and the maple tree outside are alike but act as opposites; one exhales what the other inhales.  One lets air in through tiny stomata in their leaves, and the other allows air to dissolve through epithelial cells in their alveoli.  The tree takes in the carbon dioxide we release from our lungs and returns it to the atmosphere the oxygen that humans breathe in.  
For us to survive, we must open ourselves to the atmosphere outside.  Although this intimacy makes us vulnerable, it is also what keeps us alive.  Through this exchange where air becomes life and oxygen joins the blood, the body shows how closely our survival is tied to the world around us.   When you think of the maple tree within, or the maple tree outside, think of this interdependent connection that allows us to coexist in this world. 
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