[bookmark: _GoBack]Probably one of the most confusing topics on USMLE Step1. I haven't looked at this stuff in over a year, so when I saw your question here I opened up my old FA and spent several minutes reviewing. So this long-winded explanation here is half for you/others and half for my own review.

-------------

Firstly, forget about AV-gradient for blood/gas coefficient. The importance of AV-gradient is more tied into the lipid/gas coefficient. AV-gradient reflects the fraction of gas that leaves the arteries for the tissues and doesn't make it to the veins. Blood/gas coefficient doesn't reflect the fraction of gas that will leave the blood for the tissues; it just reflects the amount of time it takes for gas to leave the blood. Lipid/gas coefficient is what reflects the fraction of gas that will leave the blood for the tissues, and is thus more related to AV-gradient.

For blood/gas coefficient: it means when the blood is exposed to the gas and equilibration occurs, it is the ratio that is in the blood vs in the air surrounding the blood (i.e. the fraction of gas that is able to get into the blood). If the ratio is high, it means the gas dissolves really well in the blood and thus has high solubility in blood. If the solubility is high in blood, it will be less likely to leave the blood and diffuse into tissues/CNS. Therefore it takes more time to enter the tissues/CNS and onset of action is slower. So,

High blood/gas coefficient = high gas solubility in blood = more time required to diffuse into tissues/CNS = slower onset of action

A low blood/gas coefficient = low gas solubility in blood = less time required to diffuse into tissues/CNS = faster onset of action

However this doesn't have anything to do with potency. Potency is not related to onset of action; it is related to how much gas is needed to reach the desired effect. A gas can take a really long time to achieve its desired effect (high gas/blood coefficient), but can be extremely potent (high lipid/gas coefficient) if the amount required to do so is extremely small. Recall that potency is inversely related to Km. Km is the substrate concentration, , required to reach half of maximal reaction (Vmax). When the amount of gas required to achieve anesthesia, [S], goes up, Km is up, and potency goes down.

Therefore, for lipid/gas coefficient: it means how easily the gas dissolves in lipids. If it dissolves in lipids well, then a greater fraction of it will pass into the tissues/CNS from the arteries, and less will be remaining in the veins, meaning the AV-gradient will be high. A high AV-gradient means there's so little gas remaining in the venous blood that, in turn, very little additional gas is needed in the alveoli to re-saturate/equilibrate with the blood, so MAC is low. So,

High lipid/gas coefficient = high lipid solubility = greater fraction of gas taken up by tissues/CNS = high AV-gradient = low MAC = low[S] = low Km = high potency

Low lipid/gas coefficient = low lipid solubility = lesser fraction of gas taken up by tissues/CNS = low AV-gradient = high MAC = high [S]= high Km = low potency

Once again, if a gas dissolves in lipids well, it will be really potent, so very little is needed to achieve anesthesia, but this doesn't relate to the amount of time it takes to achieve the desired effect because that is inversely dependent on blood solubility, and can therefore still have a slow (or variable) onset of action.
