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Introduction

» Neutrophils are essential for killing microorganisms and have
a significant role in the regulation of inflammatory responses.
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Figure 7. Neutrophils pretreated for 18h with IL18 (50ng/ml), GM-CSF
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Experimental Approach

Method:

The Agilent Seahorse XF Neutrophil Activation Assay provides a
direct, non-invasive, real- time detection and quantification of
neutrophil activation by measuring oxygen consumption rate
(OCR). This assay also provides a simultaneous measurement of

proton efflux rate (PER) an indicator of glycolysis.
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Figure 4. XF neutrophil activation assay with inhibition of glycolysis in
real-time with injection of 2-DG using the programable injection ports of
XF analyzer. Data include pretreated and vehicle control. XF kinetic trace
of PER (A) and OCR (C). The total proton efflux (B) and total O,
consumption (D) calculated from AUC.

Cytokine priming leads to enhanced neutrophil activation
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Figure 2. (A) XF Neutrophil Activation Assay kinetic trace of OCR, (C)
with varying cell number. An initial injection of inhibitors rotenone and
antimycin A (Rot/AA) to discard mitochondrial contribution to OCR, is
followed by an injection of activator phorbol 12-myristate 13-acetate
(PMA, 100 ng/ml) or vehicle control (black arrows). (B) and (D) O,
consumption calculated from area under the curve (AUC) of XF kinetic
trace. The cell titration demonstrates the sensitivity and linearity of
method. (E) Scheme of oxidative burst noting assays used to measure
neutrophil activation. Similar responses were obtained when compared
with quantitation of superoxide production by cytochrome c assay (F)
and quantitation of hydrogen peroxide production by Amplex Red assay

G).

Human neutrophils where isolated by from fresh whole blood using
immunomagnetic depletion, with an erythrocyte depletion step.

Neutrophils were seeded on Cell-Tak™ coated XF96 cell culture
microplates/miniplates at a density of 4 x104 cells per well.

Figure 5. Neutrophils pretreated with IL18 (50ng/ml), GM-CSF (20ng/ml)
or TNFa (100ng/ml) for Th prior to XF neutrophil activation assay. (A) XF
neutrophil activation with 100ng/ml PMA or (B) 25ng/ml PMA suboptimal
dose. (C) XF kinetic trace of PER with 25ng/ml PMA (D) Scheme of the XF
activation parameters. (E) Time to Max OCR. (F) O, consumption
calculated from AUC.

TNFa alone induced a small oxidative burst
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Figure 6. XF kinetic trace of OCR (A) and PER (B) with IL1B (50ng/ml), GM-
CSF (20ng/ml) or TNFa (100ng/ml) acute injection.

analyzer is used to quantify oxygen consumption rate (OCR)
as a direct non-invasive measure of neutrophil activation. The
simultaneous measurement of PER provides further insight
into how neutrophils meet the energy demands upon
activation.

Pretreatment and serial administration of 2-DG demonstrates
the requirement of glycolysis to meet energy and substrate
demands of oxidative burst. Neutrophils stimulated in the
presence or absence of mitochondrial inhibitors Rot/AA,
indicates mitochondrial respiration is not required.

TNFa alone induced a small oxidative burst within 1h of
treatment, as observed in real time using the XF analyzer. This
acute effect appeared to reduce the ability of neutrophils to
respond to subsequent PMA activation within 1h.

Treatment with GM-CSF and ILT B alone had no acute effect,
but primed neutrophils for enhanced response to PMA.
GM-CSF pretreatment for 18h not only enhanced PMA induced
oxidative burst, but increased basal PER indicative of an
increased basal glycolysis, signifying the cells were
metabolically poised for NOX2 activation.

XF neutrophil activation assay provides a simple and direct
way to examine the effect of modulators such as drug
treatments and microenvironment on oxidative burst (ROS
production) and metabolic effects thru parallel measure of
glycolysis.

References

El-Benna, J.; Hurtado-Nedelec, M.; Marzaioli,V.; Marie, J.C.; Gougerot-Pocidalo, M.A;;
Dang, P. M. Priming of the neutrophil respiratory burst: role in host defense and
inflammation. Immunol Rev. 2016, 273 (1), 180-93.

Swain, P.M.; Romero, N.; Jastromb, N.; Dranka, B.P. Quantitative Analysis of
Neutrophil Activation Using Agilent Seahorse XF Technology. Application Note,
Agilent Technologies. https://www.agilent.com/en/solutions/cell-metabolism/xf-
technology-macrophage-t-cell-activation

For Research Use Only. Not for use in diagnostic procedures.


https://www.agilent.com/en/solutions/cell-metabolism/xf-technology-macrophage-t-cell-activation

