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7 Energy production when food is scarce

Although glucose is being consumed constantly by 
the body, the blood glucose levels remain constant 
during limited fasting, e. g. at night, thanks to the 
action of glucagon. Three-quarters of the glucose 
converted by the liver under these conditions comes 
from glycogen and the rest is synthesized by gluco-
neogenesis. If the body goes from a state of tempo-
rary abstinence from food into a fasting state, the 
adaptation processes of the body’s metabolism are 
potentiated. This is imperative given that the glyco-
gen reserves in the liver only last for barely 24 hours 
when the body is at rest. Afterwards, the blood 
 glucose levels start to gradually drop to within 
 approximately 2/3 of the normal range, but may not 
fall below 40 mg/100 ml because otherwise the brain 
would stop functioning. The red blood corpuscles 
and the adrenal medulla, for example, are strictly 
dependent on glucose for “fuel”.

Fatty acids cannot be converted into glucose. 
Amino acids are available as alternatives for the syn-
thesis of glucose. But for that, the body must sacri-
fice its protein. This response can only represent 
a stopgap solution for the body given that as much 
as 2 g of protein are necessary for the synthesis of 
1 g of glucose and the fact that a prolonged loss of 
 protein would cause considerable organic damage 
to the body. Because of the toll that fasting takes 

on energy utilization, all adaptation mechanisms 
tend to steer away from carbohydrates and more 
towards the fats and ketone bodies. The latter 
 include  acetone, acetoacetic acid and 3-hydroxybu-
tyric acid. After approximately 3 days of starvation, 
these are produced in the liver from the breakdown 
of fat. In other words, they can be understood as the 
easy-to-transport energy equivalents of fatty acids. 
As needed, and after a short adaptation phase, the 
brain can even absorb them and use them as a main 
source of energy.

Acetoacetic acid and hydroxybutyric acid help 
to elevate the concentration of hydrogen ions in 
the blood. This, in turn, also stimulates the kidneys 
to produce glucose, primarily from the amino acid 
glutamine.

This rate is considerably below that of 130 g/day, 
the rate of nocturnal fasting. But due to the capa-
bility of the brain to switch from burning glucose 
to burning ketone bodies, endogenous protein 
 remains mostly spared here.

Over a longer fasting period, the liver and 
 kidneys ultimately produce a total of 80 g 
 glucose a day, with each organ doing approxi-
mately half of this work.
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