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STRATEGY (How the Lymph System Pumps With No Pump)
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#Capture, absorb, or filter organisms #Capture, absorb, or filter liquids
#Distribute liquids #Protect from microbes
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& 7 & o (The lymphatic system uses pressure, muscle contractions, and
one-way valves to squeeze fluid through a network of vessels without the
need for a pump.)
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Lymph fluid flows through the body using a combination of pressure differences, muscle
contractions, and one-way valves. Like blood vessels, lymphatic capillaries permeate most of the
body’s tissues. Lymphatic capillary cells overlap one another like the horizontal slats in closed
window blinds. As fluid accumulates in tissue outside of lymphatic capillaries, the pressure
increases and pushes on the overlapping cells, opening them slightly inwards. The waste material
enters the lymphatic vessels through gaps, which relieves the external pressure. As the pressure
outside the lymphatic capillaries reduces, the flaps close again, trapping the fluid inside.

Just as water flows naturally from high to low pressure, higher pressure in the lymphatic
capillaries propels fluid through the system. In addition, as surrounding muscles contract during
motion, they compress lymphatic vessels and push the fluid forward. Complementing that, larger
lymph vessels themselves have smooth muscle cells on their outer walls that help squeeze the
vessels that propel the fluid. In contrast to the centralized collection of muscle cells that make up
the heart, smooth muscle cells distributed throughout the lymphatic vessels contract only as
needed—sometimes strongly and suddenly, and sometimes in a cascading wave.

Throughout the system, one-way flap valves inside lymph vessels prevent backflow and keep the
fluid moving in one direction—towards veins in the neck called subclavian veins. At the
subclavian veins, the lymph waste products enter the bloodstream and can either be reused or
filtered through the liver and kidneys.
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“Cyclical compression and expansion of lymphatic vessels by surrounding tissues and intrinsic
pump forces generated by the spontaneous phasic contraction of SMCs (smooth muscle cells)
regulate lymph propulsion.”
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