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Understanding of Lactate
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Lactate was considered a dead-end waste product of glycolysis due to lack of oxygen. Accumulating

lactate in the muscle and blood was viewed only as a major cause of muscle fatigue and tissue damage.

Furthermore, buildup of lactate due to glycogen re-synthesis is thought to cause excess oxygen

consumption (oxygen debt) after exercise. However, research has also shown lactate to be an important

mediator in numerous metabolic processes and a fuel for aerobic metabolism. Lactate is not metabolic

waste, but a major player in cellular and whole body metabolism. Lactate can be used within the cell

(intracellular lactate shuttle) or be transported through the cytoplasm or blood to be used by other cells

(cell-cell lactate shuttle). Lactate shuttle hypothesis has helped in identifying and understanding the link

between the glyoclyic and oxidative pathways, and identified lactate as a major energy source and

gluconeogenic precursor. Therefore, the purpose of this review was to better understand the physiological

roles of lactate at rest and during exercise, and the concept of lactate shuttle with implications for

clinical practice.
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Net muscle lactate efflux (e)
Intracellular Py, (torr) (&)

;40 80 80 100

o/ \;
& VO;.max

Res

Fig. 1. Intracellular Po, and net muscle lactate efflux
(Richardson et al., 1998)
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Fig. 3. Lactate disposal(R;) and oxidation(R) rates
(Mazzeo et al., 1986)
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Fig. 4. Effect of endurance training on the MCT-1 and
MCT-4 expression(Dubouchaud et al., 2000)
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Fig. 5. Intracellular lactate shuttle(Brooks, 1998)
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CMR Carbohydrate

B TMU LAC mg/100g * min

=

A B

} 9% Glucose from GNG
(%GNG*CMRgluc) mg/100g * min
} 15% O Glucose from Glycogenolysis

(%GNG*CMRgluc)mg/100g * min

o

~

T 10%

} 58%

w

91%

mg/100g*min
~

Control TBI
Cerebral Carbohydrate Uptake

Fig. 6. Absolute and relative contributions to total cerebral
carbohydrate(CHO) from lactate, glucose from gluconeogenesis
(GNG), and glucose from hepatic glycogenolysis(GLY=
glucose Ra-GNGgluc) in healthy control subjects(left, A)
and TBI patients(right, B)(Brooks & Martin, 2014)
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