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-------- need chemical energy to carry out their
varif functions, and their overall use of
cal energy Is often referred to as their
Jy metabolism

sobtain energy mostly through the oxidation
oodstuffs, and their consumption of oxygen
therefore be used as measure of their energy
atabolism. Some animals can live In the
psence of free oxygen

h animals meet their energy needs through
Anaerobic metabolism
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HREWERE 1y -requiring processes and reactions in
INng organism use a common source of
Jy, adenosine triphosphate (ATP)

} formed at the various energy-yielding steps
e oxidation of foodstuffs




Metabolic Rate

e.

easure that can be used to determine the
ibolic rate Is the amount of oxygen used In
lation processes

reason oxygen can be used as a practical
casure of metabolic rate Is that the amount of
cat produced for each liter of oxygen used In
etabolism remains nearly constant
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deeramo unt of oxygen needed to oxidize 1 g fat Is
han twice the amount needed for oxidation
bohydrate or protein

between the carbon dioxide formed In
abolism and the oxygen used

ratio, known as the respiratory quotient (RQ)

RQ gives information about the fuel used In
etabolism




of oxygen concentration on
metabolic rate

Ively high oxygen tension the oxygen uptake of
h is independent of the available oxygen, lower
n tensions there is a linear relationship
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mation to low oxygen levels

y fast-swimming, active fish are quite sensitive to
oxygen in the water

he fish has been kept in relatively oxygen-poor
ter, it becomes more tolerant to low levels of




Anaerobic metabolism
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Ataens| that tolerate prolonged exposure to zero
n must of necessity obtain their metabolic
Jy from nonoxidative reactions

0lds true for many intestinal parasites

als that can intermittently survive long periods
anoxic conditions are called facultative
aerobic organisms

2 common process for obtaining energy under
naerobic conditions Is the breakdown of
arbohydrate into lactic acid
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FrEmsane immediate source of energy for nearly
energy-requiring process In the living
ISm

jen Is a polymer of glucose, and the single
ose unit In the polymer is called a glycosyl

anaerobic metabolism of fish has an interesting
bnsequence that is related to the low carbon
loxide concentration in fish blood




gemaridition of large amounts of lactic acid would
re severely disturb the normal acid-base balance
poorly buffered blood

t that was made to swim vigorously for 15 minutes
ed a considerable Increase In the lactic acid
entration in the blood

ong the fish studied, warm-bodied speices such as
a had the greatest buffering capacities

2ep-sea fishes and shallow-living fishes with sluggish
Imming habits and low buffering capacities
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LHOIOMSE tolerate anoxia very well and can survive
bveral days In the absence of oxygen,
lally if the temperature iIs low

Amount of glycolysis, as Indicated by a
ease In lactic acid in muscle and blood, to
pport the metabolic rate Is insufficient

ethanol Is easily removed from the body
acause it readily diffuses out through the qills
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dranstarmation of lactate to ethanol, which is readily
the water, apparently serves as a means of
Ing acidosis, although the fish pays for this
ege In the form of excessive loss of
abolic fuel

an who has a blood alcohol level of 0.25%
anol Is intoxicated, and in many countries (but
pt all) the legal limit for automobile driving Is
e-fifth of this, or 0.05%




f the world’s oceans contain, at intermediate
Centirion I .
nnenamz oned where the oxygen content is very low

S TREI8Ns o large such area in the northeastern tropical
, which I1s known as the oxygen minimum layer

the day, when the fish are at depth, it seems
that they must obtain energy by anaerobic
ays

I blood has a low oxygen capacity and their
oglobin such a strikingly low affinity for oxygen that
more than 1% of the hemo%obln would be
%§nated while the fish are at depth (Douglas et al.,




Energy Utilization
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eVl netabolism difference from that of an
Is and birds by two aspects

on't expand energy to maintain the body
perature  different from that of their
ronment




