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STRATEGY (How Kidneys Filter and Recycle)
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(A kidney’s primary purpose is to filter metabolic waste products from our blood. To do so
effectively, it has to process a lot of fluid, which also ends up removing water, minerals,

and glucose from the blood—things our bodies need. If the kidney didn’t recycle these useful
compounds, we would have to consume gallons of water and large quantities of minerals each
day.

The machinery of the kidneys is a collection of over a million independent processing lines—
the nephrons. A nephron has two functional zones, the glomerulus and the tubule.

The glomerulus is a round bundle of blood vessels, where the bulk of the filtering occurs. The
porous vessel walls in the round glomerulus allow small molecules (water, minerals, and waste
products) to cross from the bloodstream into the nephron’s interior and into the tubules. Larger
molecules, like proteins, are too big to pass through and remain in the bloodstream.

The tubule then returns beneficial water and minerals to blood vessels that surround it and
allows waste material to drain away as urine. The first portion of the tubule recovers most of the
water across permeable membranes via osmosis. This section is also generally impermeable to
minerals.

The second portion, which water cannot penetrate, focuses on using protein pumps to return
mineral ions to the blood. When diffusion won’t passively move ions because there are already
too many on the other side, protein pumps typically use the body’s energy molecule—ATP—t0
actively move them.

The end result inside the nephron is the unrecycled fluid containing some water and waste
products. It exits the nephron’s collecting ducts and heads to the bladder, which stores and
drains the urine as needed.)
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“A typical kidney contains about 1 million nephrons. Each nephron consists of a filtering
component, called a renal corpuscle, and a tubule where reabsorption and secretion take place.”
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“Tubular reabsorption is the movement of fluid and solutes from the tubular
system into the peritubular capillaries. This process allows the body to retain fluid and desired
solutes . . . Passive transport includes osmosis and diffusion while active transport mechanisms,
such as primary and secondary transport and endocytosis, require the use of energy to move
substances against an electrochemical gradient.”
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https://asknature.org/strateqy/how-Kidneys-filter-and-recycle/
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