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Background

• Lactate had long been considered as a waste product but this view has been changed over the last decades. For instance there are evidences that show its effect on memory [1] and even proved to be neuroprotective in pathologies such as epilepsy while inhibited [2] and traumatic brain energy when administered [3]. • Role of lactate as an alternative energy substrate in some conditions has also been proposed [4]. • Considering the fact that during exercise lactate concentration increases in the artery, there might be a link between exercise benefits and lactate. • A parameter estimation was done by using imperialist competitive algorithm which is described in more details in another poster presented at OHBM 2020.

INTRODUCTION

• From physiological point of view, our results show that in the range of optimized parameters behavior of the system is the same.

• Results indicate that in the resting state, lactate is not only provided by the astrocyte production but also through uptake from the capillaries. (a) This figure shows the sign and value of exchange rates and LDH activity. According to these values and their standard deviation, lactate is uptaken by astrocytes from capillaries (𝑉 𝐴𝐶 < 0) and is delivered to the neurons through the extracellular space (𝑉 𝐴𝐸 > 0, 𝑉 𝐸𝑃 > 0). (b) This figure illustrates the difference between lactate production and consumption in pyramidal cell (left) and Lactate production in the astrocyte compartment (right). The negative sign for the pyramidal cell, denotes that lactate is more consumed by this compartment.

• Lactate transport between capillaries and astrocytes are assumed to be reversible but in two different directions. According to this assumption, we modeled this using two Michaelis-Menten equations. 

  • Current debates about lactate include: role of astrocytes as lactate provider for neurons, lactate as the end product of glycolysis, and lactate as a signaling molecule. • Lack of direct access to the interactions inside brain, has motivated researchers to propose mathematical models for lactate kinetics. Objective • Our aim is to understand underlying mechanisms of local lactate metabolism by means of a new mathematical model, in particular in terms of the different sources of lactate production/consumption and exchanges between the different cells types at this local level. • The model's description and equations are based on an extensive literature on lactate transport and exchanges.

Table 1 .

 1 Summary of resting lactate concentrations

	• Parameters are determined using experiments from
	literature.		
	o LDH activity (𝑽 𝒑𝒓𝒐𝒅 𝒙	, 𝑽 𝒄𝒐𝒏𝒔 𝒙	)
	• Pyruvate is formed from glucose in the process of
	glycolysis and then it is converted to lactate and
	vice versa [4].		
	• LDH is an enzyme that contributes to the
	reaction of lactate/pyruvate production (we refer
	to the latter as lactate consumption):
	(𝑳𝒂𝒄𝒕𝒂𝒕𝒆 + 𝑁𝐴𝐷 + 𝑳𝒂𝒄𝒕𝒂𝒕𝒆 𝑫𝒆𝒉𝒚𝒅𝒓𝒐𝒈𝒆𝒏𝒂𝒔𝒆 (𝑳𝑫𝑯)	𝑷𝒚𝒓𝒖𝒗𝒂𝒕𝒆 + 𝑁𝐴𝐷𝐻 + 𝐻 + )
	• Value of pyruvate concentration is fixed from the
	literature in order to calculate LDH activity
	• Due to sparse values in the literature, we optimized
	the model to find LDH equation's parameters
	for both compartments
	o Balloon model		
	• A model for effect of artery lactate on capillaries [6]