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0000 OO0 Treatmentof Decompensation. The decompen-sation process can often be stopped by (1)
strengthen-ing the heart in any one of several ways, especially byadministration of a cardiotonic drug, such as
digitalis,so that the heart becomes strong enough to pump ade-quate quantities of blood required to make the
kidneysfunction normally again, or (2) administering diureticdrugs to increase kidney excretion while at the same
timereducing water and salt intake, which brings about a bal-ance between fluid intake and output despite low
cardiacoutput. Both methods stop the decompensation process by re-establishing normal fluid balance so that at
least as muchfluid leaves the body as enters it. Mechanism of Action of the Cardiotonic DrugsSuch as Digitalis.
Cardiotonic drugs, such as digitalis,when administered to a person with a healthy heart,have little effect on
increasing the contractile strengthof the cardiac muscle. However, when administered to aperson with a chronically
failing heart, the same drugscan sometimes increase the strength of the failing myo-cardium as much as 50 to 100
percent. Therefore, theyare one of the mainstays of therapy in chronic heartfailure. Digitalis and other cardiotonic
glycosides arebelieved to strengthen heart contractions by increasingthe quantity of calcium ions in muscle fibers.
This effectis likely due to inhibition of sodium-potassium ATPasein cardiac cell membranes. Inhibition of the
sodium-potassium pump increases intracellular sodium concen-tration and slows the sodium-calcium exchange
pump,which extrudes calcium from the cell in exchange forsodium. Because the sodium-calcium exchange
pumprelies on a high sodium gradient across the cell mem-brane, accumulation of sodium inside the cell reducesits
activity. In the failing heart muscle, the sarcoplasmic reticu-lum fails to accumulate normal quantities of
calciumand, therefore, cannot release enough calcium ions intothe free-fluid compartment of the muscle fibers to
causefull contraction of the muscle. The effect of digitalis todepress the sodium-calcium exchange pump and
raisecalcium ion concentration in cardiac muscle provides theextra calcium needed to increase the muscle
contractileforce. Therefore, it is usually beneficial to depress the cal-cium pumping mechanism a moderate amount
using dig-italis, allowing the muscle fiber intracellular calcium levelto rise slightly.
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