
Technical meeting

Introduction of Seahorse® technology for studying the 

metabolism



Seahorse device is equipped with fluorescent probes 
allowing the measurement of:

- Oxygen consumption rate (OCR) 532/650 nm
- Extracellular acidification rate (ECAR) 470/530 nm

A large variety of kits:

- Mito Stress Test: mitochondrial respiration
- Glycolysis Stress Test: glycolysis

- XF Real-Time ATP Rate
- XF palmitate-BSA FAO Subbstrate
- XF Cell Energy Phenotype

Possibility to modulate temperature and measurement
times

SeaHorse® device



In our laboratory, we have the Seahorse XFe24 
analyzer

Sensitivity from 10,000 cells per well

This measurement can be done on different types
of sample:

- Cell lines
- Tissues
- Sphéroide
- Zebrafish

Islet plate

SeaHorse® device
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Measurement of O2 and mpH variations
in a small volume (7µL)

SeaHorse® device
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https://www.agilent.com/en/products/cell-
analysis/seahorse-analyzers/cell-analysis-measuring-
cell-metabolism-transient-micro-chamber

https://www.agilent.com/en/products/cell-
analysis/seahorse-analyzers/cell-analysis-seahorse-xf-
analyzer-multi-port-drug-injection



Create a protocol
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Hydrate cartridge sensors with XF calibration and place the plate
at 37 ° C without CO2 overnight

Prepare the media for the day of the experiment. To do this prepare
XF DMEM medium with:

- Glutamine, pyruvate and glucose (Mito Stress Test)
- Glutamine alone (Glycolysis Stress Test)

The pH of the medium must then be adjusted to 7.4

Before experiment (Day before)



Aspirate the supernatant from the wells and wash with the medium 
appropriate for the experiment. Then put the plate in the 37 ° C CO2-
free incubator for 45 min to 1 hour

Reconstitute the different molecules with the appropriate medium and 
load them into the cartridge which was in the incubator at 37 ° C 
overnight

Before launch Seahorse device



Remove the cover and the pink plate 
from the cartridge and put it in the 
device for pH and O2 calibration

Calibration



During the run : Mito Stress Test

Oligomycin

Oligomycin inhibits ATP synthase complex



During the run : Mito Stress Test
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The FCCP will cause a massive entry of protons. The complexes will operate at their maximum 
capacity



During the run : Mito Stress Test

Rotenone

Antimycin A

Antimycin A and rotenone inhibit complexes I and III of the respiratory chain causing abrupt 
arrest of mitochondrial respiration = allows to subtract non-mitochondrial oxygen consumption 

from all other parameters



Other example of kit : Glycolysis Stress Test



The interface with respiration profiles. We can normalize dataset (protein, cell number…) and 
export them in an Excel

Seahorse® Result with Wave software



Seahorse® Result
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Basal respiration: Basal oxygen consumption rate (OCR) is the OCR or the rate at which mitochondria function in a cell type 
under the conditions that you have provided in the culture

ATP production: Oligomycin sensitive or ATP-dependent OCR is the OCR required to synthesis ATP only at complex V in the 
mitochondria

Proton leak: This coupling of ATP synthesis and substrate oxidation is not complete, as protons can return to the matrix 
independently of ATP synthase. The processes by which this occurs are collectively termed “proton leak”

Spare capacity: Spare respiratory capacity or reserve capacity is the difference between maximum OCR after treating the 
cell with an ionophore and basal OCR, which is an estimate of the potential bioenergetic reserve the cell can call upon in 
times of stress

Non mitochondrial OCR: This parameter is an index of oxygen consuming processes which are not mitochondrial. In 
leukocytes, non-mitochondrial OCR is typically attributed to enzymes associated with inflammation, including 
cyclooxygenases, lipooxygenases and NADPH oxidases, and regarded as negative indicators of bioenergetic health. Non-
mitochondrial OCR varies, and typically increases  in  the  presence  of  stressors,  including  ROS  and  RNS  and  it  is  well  
established  that  mitochondria  are  a  target  for  the  deleterious  effects  of  these  reactive  intermediates. 

Mito Stress Test : interpretation



Agilent website
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Thank you for your attention !


