
Lab 3: Lactate Dehydrogenase activity: 
Effect of substrate and inhibitor



• LDH (Lactate dehydrogenase) is an important 
enzyme in glycolysis. 

• In anaerobic glycolysis

– It prevents pyruvate build up by converting it to 
lactate

– It regenerates NAD+ to continue substrate level 
ATP production



Isozymes provides a means of regulation specific to distinct 

tissues and developmental stages

Lactate dehydrogenase (LDH): H (heart)  and M (muscle, liver), 75% sequence identity. 

Each functional enzyme tetrameric. Many different combinations possible. 

High pyruvate level inhibit  H form but not M form.  

M form function optimally in anaerobic environment

H form does so in aerobic environment.



Today’s Lab

• You will 

– Investigate the effect of substrate concentration 
(pyruvate) on LDH activity.

– Investigate how presence of inhibitor changes the 
activity of the LDH



• You have

– Buffer

– LDH

– Pyruvate

– NADH



Assay Principle

• NADH absorbs light at 340 nm

• As NADH is converted to NAD, the absorbance 
decreases.

• Decrease (the consumption of NADH) is 
equivalent  to the amount of lactate formed.

• The velocity of the consumption of NADH 
(A340) reflect the velocity of this reaction.



The Experiment

1. You will investigate the effect of various 
concentrations of pyruvate on LDH activity

2. You will investigate the activity of the same 
concentration of pyruvate in presence of an 
inhibitor, oxalate. 



Things to remember

• Keep the enzyme and NADH on ice until the very 
end

• Prepare all the tubes except the enzyme

• Take it to the spectrophotometer

• Prepare the spectrophotometer

• Add enzyme to each sample one at time and take 
absorbance reading immediately

• Add enzyme one at time and take reading 
immediately ( do not vortex). 



What will the data look like



Part A



Part B: reaction with inhibitor: oxalate

Calculate the final 
concentration of 
pyruvate



Data analysis
Revisit enzyme kinetics



Michaelis-Menten Equation



Lineweaver-Burk plot

Y intercept= 1/Vmax

Thus: Vmax =1/(Y intercept)

Slope=Km/Vmax

Thus: Km=slope/Y intercept



Competitive inhibition

Change of slope 

Slope= α* (Km/Vmax)

but Y intercept keep constant 

Vmax does not change



Non-competitive inhibition

slope does not change

Slope= (Km/Vmax)

Y intercept=1/V’max= α’/ Vmax

Maximum velocity is diminished
V’max= Vmax/α’



Part A Data

You are supposed to calculate the key statistics below.
No need to fill the grey area.



Make curves with ascending 
concentration of pyruvate 
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Using the curve to decide the time period to calculate the  ΔA/min data
Note: we need to estimate the initial velocity not average velocity. 



Key parameter calculations

Transform from 
ΔA/min to 
amount of lactate 
formed using 
Beer-Lamber law

Transformations 
to prepare for 
Lineweaver-Burk 
plot

Key data gained 
from linear 
regression of 
Lineweaver-Burk 
plot



How to transform 
from ΔA  to molar 
concentration?



Plot Michaelis-Menten and Lineweaver-Burk plot 
with/without inhibitor (two curves in one plot)

Determine whether 
oxalate is a competitive 
or non-competitive 
(uncompetitive) 
inhibitor based on the 
linear regression curve


