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STANDARD DEVIATIONS:  Maritime Mitochondria 
Greetings, 

If you could use your imagination and see the body as a big bag of salt water, would it be too 
much of stretch to envision it as a vast sea where our cells are ships at sea or in dry dock?  

We talk in terms of vessels in biblical metaphor and regard our circulatory system as vessels that 
carry our blood. The cell is just another vessel.   

Our bodies are vast oceans where a great navy of cell types sail the seas of our organs and are 
armadas of vessels that support their mission. 

The ships, our cells, come in all sizes and shapes, from air-filled kayaks to aircraft carriers, 
performing all kinds of different functions.  

 
{All kinds of ships with sailors doing all kinds of jobs.} 

Great divisions of these vessels form our organs and they are supported by the cruise ships, tugs 
and supply boats, dinghies, dhows, junks, and rowboats of smaller cells that make up the 
armada. Fleets of specialized cells are staffed with sailors that are trained to move cargo, build 
structure, filter water, transport oxygen, remove garbage, gather food, and defend. 

And mitochondria are the sailors, the ship-builders, the captains and swabs. These 
mitochondrial seamen sew the sails, coil rope, shovel the coal, fix the motors, man the oars, and 
cook the stews on board. They are the sonar technicians, the semaphore flagmen, ensigns, petty 



          2 
 

officers, deckhands, and ship’s doctors. In dry dock, they build new ships, paint the hull, scrub 
off barnacles, restock the larder, and keep the ship in order. 

The ships and their mitochondrial crews are guarded by the destroyers, battleships, and aircraft 
carriers of our immune system, which are deployed to troubled waters to fight whenever the 
enemy is spotted. 

 
{Mitochondria = sailors} 

The story of our lives is the life of a ship at sea. We begin as fresh, sea-worthy boats of young 
squids and, over time and years on the water, become old tars in leaky buckets. 

  
{New sailors versus old swabs, who’s most vulnerable?} 

It would be smooth sailing if not for the piracy. 
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Viruses attack our vessels. They pirate our ships and turn them against us. When the pirates 
attack, they have greater success against the older ships in need of tar and manned by the aging 
sailors. 

When a virus invades a cell, it throws a grappling hook into the hull of the cell and forces 
mitochondria to mutiny. Commandeering the ship, the virus builds its own lifeboats in a furious 
agenda of self-replication.  

 
{When viruses take over, they really take over.} 

When that viral pirate raises its Jolly Roger skull-and-crossbones, the function of that cell is 
either lost, subverted, or both. The ship is stripped and sunk by those scoundrels. 
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And these sea-devils are clever. They commandeer the radio and change the S.O.S. signal or put 
up friendly flags. This is how they are able to evade the defensive response of our immune 
system navy. 

The subversion of our immune system is akin to taking away the cannon balls from the navy 
fleet. Our armada of neutrophils, macrophages, lymphocytes race to fight, burning gunpowder 
and fuse, but shooting empty wads. 

The battleships, and destroyers rush to battle but the pirate has confused and disarmed the 
fighters. All the reinforcements continue to steam toward the distress call but they are thwarted 
as well (cytokine storm). 

  

 
{A metaphor for immune response? Antigens are the flag that cells fly and antibodies the ammunition used in battle. Mitochondria 

power the cannons.} 

 

But the booty is never enough for these scallywags. Resupplied and rearmed, viral pirates find 
new cells to invade. Healthy cells can be overrun and those compromised by age don’t stand a 
chance. 

This is the reason that age plays such a big part in COVID-19. The older mitochondria get, the 
less capable they are of function and repair, and the easier it is for virus to take advantage. While 
COVID-19 infections have been predominant in the younger and middle aged, hospitalizations 
and death are seen most in the elderly. 

When mitochondria get old, wear out and die, so do we. 
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{Which is more likely to be targeted?} 

The complexity of mitochondrial biology is far too difficult to explain, here. Simplistically, they 
manage, with a small DNA complement, to recognize and signal through biochemical 
messaging, to fuse and merge and divide in response to those messages, and to organize and 
direct the unique functions of each cell type. 

COVID-19 is a beautiful illustration of how mitochondrial aging impacts life (in humans). The 
evidence is incontrovertible. 

I wanted to bring attention to the notion that mitochondria age is fundamental to the morbidity 
of COVID-19. The complexity of this is so daunting and exhaustive that I have tried reducing the 
explanation to metaphor. I think the image of piracy on the high seas may come close enough to 
push a point across without boring you and still convey the dynamics in play. 

There are other metaphors to use: 

• Mitochondria are like the maestros holding the baton for vast cellular orchestras and 
choirs, leading each cell in its own particular life-long symphony. Our genome is the 
entire library of music and the mitochondria select the pieces each cell performs, and 
then leads each part of the ensemble in its interpretation of the genetic notes. Like a 
choir, each cell harmonizes with its neighbor, adds pitch and volume, and sings in its 
own range. 

• Or, like a match, mitochondria eventually burn out. They reach the end of the wick, the 
last of the firewood, the bottom of the barrel, and when that occurs, they stop working 
the way they should; they’re no longer bright burning fires but smoldering ash and 
smoke. 

• Over 2 billion years ago, when the tree of life was still a sapling, mitochondria became 
part of all eukaryotic cells. Well, except mistletoe, which managed to find a way to 
parasitize the tree. 

Have a great week, and be safe, 

Bryan 

 


