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SUMMARY and EXPLANATION 

This test kit allows the quantitative determination 

of leukocyte oxidative burst in heparinized whole 

blood. It contains unlabeled opsonized bacteria 

(E.coli), phorbol 12-myristate 13-acetate (PMA) 

and the chemotactic peptide N-formyl-Met-Leu-

Phe (fMLP) as stimulants, dihydrorhodamine 

(DHR) 123 as a fluorogenic substrate and neces-

sary reagents. It determines the percentage of 

phagocytic cells which produce reactive oxidants 

(conversion of DHR 123 to R 123) and their en-

zymatic activity (amount of R 123 per cell). 

The evaluation of oxidative burst activity should 

be performed by flow cytometry. Because of the 

quantitative analysis very accurate work is im-

portant, especially when day to day comparisons 

are required. The detailed instructions result from 

specific experience and precise validation assays. 

Critical steps are in bold letters. A graphic sum-

mary of the test is attached. 

APPLICATIONS 

PHAGOBURST  is intended to investigate the 

altered oxidative burst activity found in various 

disorders and to evaluate the effects of drugs. 

Reduced or missing burst activity is observed in 

inborne defects like the chronic granulomatous 

disease (CGD). CGD is a heterogenous group of 

inherited disorders that usually manifests itself 

during the first two years of life (3, 4). The disease 

is characterized clinically by repeated and life-

threatening infections caused by bacterial and 

fungal organisms. These infections typically con-

sist of pneumonia, lymphadenitis, or abscesses 

that involve lymph nodes, lungs, and liver. The 

NADPH oxidase is the enzyme system responsi-

ble for producing superoxide anion, which is 

quickly converted to hydrogen peroxide and hy-

droxyl radicals. Abnormalities in the constituent 

peptides of the NADPH oxidase enzyme system 

lead to the dysfunctions characteristic of CGD. 

Neutrophils from CGD patients fail to produce a 

significant oxidative burst following stimulation. 

Different forms of CGD are described (classical X-

linked CGD and autosomal recessive patterns). 

PHAGOBURST  is a rapid and sensitive method 

for the diagnosis of CGD and for the detection of 

X-linked carriers. 

Reduced oxidative burst activity was found in 

patients with AIDS (5), in elderly people (6), in 

patients with severe infections (7), in patients 

undergoing therapies with N-acetylcysteine (8) or 

in recipients of bone marrow and blood trans-

plants (9). 

The spontaneous and fMLP-induced neutrophil 

respiratory burst was shown to be increased in 

neonates without laboratory signs of infection 

(10). 

Various immunomodulators (e.g., cytokines (GM-

CSF, G-CSF, TNF ) or drugs) seem to have ef-

fects on the oxidative burst. By using fMLP as a 

low stimulant one can investigate additive or prim-

ing effects (11) of test substances. 

The test kit is compatible with blood of mice, rats, 

rabbits, dogs, cattle and other species (12 – 14). 

PRINCIPLES of the PROCEDURE 

Phagocytosis by polymorphonuclear neutrophils 

and monocytes constitutes an essential arm of 

host defense against bacterial or fungal infec-

tions. The phagocytic process can be separated 

into several major stages: chemotaxis (migration 

of phagocytes to inflammatory sites), attachment 

of particles to the cell surface of phagocytes, in-

gestion (phagocytosis) and intracellular killing by 

oxygen-dependent (oxidative burst) and oxygen-

independent mechanisms (1, 2). 

PHAGOBURST  allows the quantitative determi-

nation of leukocyte oxidative burst. The 

PHAGOBURST  kit contains unlabelled opso-

nized E.coli bacteria (reagent B) as particulate 

stimulus, the protein kinase C ligand phorbol 12-

myristate 13-acetate (PMA, reagent D) as high 

stimulus and the chemotactic peptide N-formyl-

MetLeuPhe (fMLP, reagent C) as low physiologi-

cal stimulus, dihydrorhodamine (DHR) 123 (rea-

gent E) as a fluorogenic substrate and necessary 

reagents. Heparinized whole blood is incubated 

with the various stimuli at 37 °C, a sample without 

stimulus serves as negative background control. 

Upon stimulation, granulocytes and monocytes 

produce reactive oxygen metabolites (superoxide 

anion, hydrogen peroxide, hypochlorous acid) 

which destroy bacteria inside the phagosome. 

Formation of the reactive oxidants during the 

oxidative burst can be monitored by the addition 

and oxidation of DHR 123. The reaction is 

stopped by addition of lysing solution (reagent F), 

which removes erythrocytes and results in a par-

tial fixation of leukocytes. After one washing step 

with wash solution (reagent A), DNA staining 

solution (reagent G) is added to exclude aggrega-

tion artifacts of bacteria or cells. The percentage 
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of cells having produced reactive oxygen radicals 

are then analyzed as well as their mean fluores-

cence intensity (enzymatic activity). 
In summary, phagocytosis and the subsequent 
digestion are a multistep and multifactorial pro-
cess (1, 2). It is therefore investigated under con-

trolled conditions by separate kits: MIGRATEST  

to measure chemotaxis, PHAGOTEST  to 

measure ingestion of microbes, PHAGOBURST  
to measure oxidative burst. 

MATERIAL and REAGENTS 

The reagent kit contains: 

REAG A 

1 bottle of Instamed-Salts to be reconstituted in 

1 L of double distilled water, provides 1 L ready-

to-use 1 x wash solution. 

REAG B 

1 bottle (2 ml) of stabilized and opsonized (non-

labelled) E.coli suspension, 1 x solution, ready 

to use, approx. 1-2 x 10
9
 bacteria per ml. 

REAG C 

1 vial (100 µl) containing the chemotactic petide 

fMLP (200 x stock solution, 1 mM). Dilute 5 µl in 

1 ml wash solution. 

REAG D 

1 vial (100 µl) containing phorbol 12-myristate 

13-acetate (PMA) (200 x stock solution, 

1.62 mM). Dilute 5 µl in 1 ml wash solution. 

REAG E 

12 vials each containing one substrate disk con-

taining dihydrorhodamine 123 to be reconstituted 

by injection of 1 ml wash solution 20-30 min be-

fore use, provides 1 ml substrate solution. 

REAG F 

1 vial (20 ml) of lysing solution (10 x stock solu-

tion for storage), provides 200 ml of 1 x solution 

after 1 : 10 dilution with double distilled water for 

lysing erythrocytes and simultaneous fixing of 

leukocytes. 

REAG G 

1 bottle (20 ml) of DNA staining solution for 

cytometric discrimination of bacteria during leuko-

cyte analysis, pink reagent solution, 1 x solution. 

The reagent kit does not contain the following 

materials required for the assay: 

1. Blood collection tubes containing heparin 

anticoagulant. 

2. 12 x 75 mm disposable test tubes (Falcon, 

Becton Dickinson No. 352052) and appropri-

ate test tube racks. 

3. Flasks (500 ml and 1000 ml) for wash solu-

tion (reagent A) and 1 x lysing solution (rea-

gent D). 

4. Ice bath with cover. 

5. Double distilled water or water for injection 

for reconstitution of wash solution (reagent A) 

and for dilution of 10 x lysing solution (rea-

gent D). 

Required apparatus: 

1. Variable volume micropipettes 20 - 200 µl, 
100 - 1000 µl and disposable tips. 

2. Dispenser pipette and dispenser tips. 

3. Bottle-top dispensers for wash solution and 

1 x lysing solution. 

4. Waterbath. 

5. Digital thermometer. 

6. Vortex mixer. 

7. Refrigerated centrifuge with swinging buckets 

and 12 x 75 mm tube carriers. 

8. Flow cytometer with 488 nm excitation wave-

length (argon-ion laser). 

WARNING 

1. Blood samples must always be regarded as 
potentially infectious. Wear disposable gloves 
and protective clothing while handling blood 
samples. 

2. The reagent A contains chloracetamide and 
ethylendiaminetetraacetic acid sodium salt. 
Hazard statements: H301 Toxic if swallowed, 
H302 Harmful if swallowed, H317 May cause 
an allergic skin reaction, H319 Causes serious 
eye irritation, H361f Suspected of damaging 
fertility, H412 Harmful to aquatic life with long 
lasting effects. 
Precautionary statements: P273 Avoid release 
to the environment, P280 Wear protective 
gloves/protective clothing/eye protection/face 
protection, P281 Use personal protective 
equipment as required, P301 + P310 IF 
SWALLOWED: Immediately call a POISON 
CENTER or doctor/physician, P302 + P352: IF 
ON SKIN: Wash with plenty of soap and water. 
P305 + P351 + P338: IF IN EYES: Rinse cau-
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tiously with water for several minutes. Remove 
contact lenses, if present and easy to do. Con-
tinue rinsing. P337 + P313: If eye irritation 
persists: Get medical advice/attention. P405 
Store locked up. 

3. The reagent D contains Phorbol-12-myristat-
13-acetate (PMA). 
Hazard statements: H315 Causes skin irrita-
tion. 
Precautionary statements: 
P280 Wear protective gloves/protective cloth-
ing/eye protection/face protection. P309 + 
P311: IF exposed or you feel unwell: Call a 
POISON CENTER or doctor/physician. 

4. The reagent F contains diethylene glycol and 
formaldehyde. 
Hazard statements: H301 Toxic if swallowed, 
H302 Harmful if swallowed, H311 Toxic in con-
tact with skin, H314 Causes severe skin burns 
and eye damage, H317 May cause an allergic 
skin reaction, H331 Toxic if inhaled, H351 
Suspected of causing cancer. 
Precautionary statements: P280 Wear protec-
tive gloves/protective clothing/eye protec-
tion/face protection. P301 + P310 IF 
SWALLOWED: Immediately call a POISON 
CENTER or doctor/physician, P303 + P361 + 
P353: IF ON SKIN (or hair): Remove/Take off 
immediately all contaminated clothing. Rinse 
skin with water/shower. P305 + P351 + P338: 
IF IN EYES: Rinse cautiously with water for 
several minutes. Remove contact lenses, if 
present and easy to do. Continue rinsing. 
P308 + P313 IF exposed or concerned: Get 
medical advice/attention if you feel unwell. 
P501 Dispose of contente/container in accord-
ance with local/regional/national/inter-national 
regulations. 

5. The DNA-dye contaminates pipettes and the 
sample delivery system of the flow cytometer 
and might disturbe future immunofluorescence 
analyses esp. in the case of phycoerythrin la-
belled antibodies. Diluted sodium hypochlorite 
(0.5-1.5%) eliminates the DNA-dye contamina-
tion. 

STORAGE and STABILITY 

Store the kit in the dark at 2 – 8 °C (in refrigera-

tor). Before use, mix the bacteria thoroughly (vor-

tex mixer) or disaggregate by a syringe with a 

narrow needle. The fMLP and PMA working solu-

tions have to be discarded after usage. The rea-

gents are supplied with a preservative that does 

not influence oxidative burst activity. The reagents 

are stable for the period shown on the packaging 

label, when stored as described. 

PROCEDURE 

1. Preparations: 

1.1 Dissolve the salts for wash solution (reagent 

A) in 1 L of double distilled water to prepare 

the wash solution. 

1.2 Dilute the stock solutions of reagent C (fMLP 

stock solution) and reagent D (PMA stock so-

lution) 1 : 200 in wash solution (volume as 

needed, e.g., 5 µl in 1 ml, 20 µl is needed per 

blood sample). 

1.3 Dilute the stock solution of reagent F 1 : 10 in 

double distilled water (volume as needed, 

2 ml per test). 

1.4 Prepare substrate solution: reconstitute rea-

gent E per assay day by injecting 1 ml wash 

solution using a 1 ml syringe, leave it for 20 - 

30 min before use and shake gently (do not 

vortex!). Unused substrate solution may be 

stored frozen at < -15 °C for up to 2 weeks. 

1.5 Prepare ice bath. 

1.6 Prewarm water bath to 37 °C (precise tem-

perature control!). 

1.7 Switch on and calibrate the flow cytometer. 

2. Oxidative burst set-up: 

2.1 Dispensing: 

 Heparinized whole blood is mixed gently 

(vortex mixer) and aliquoted on the bottom of 

a 5 ml tube, 100 µl per test. 

As in immunofluorescence analyses, no 

blood should remain on the side wall of the 

tubes. 

DO NOT USE blood anticoagulated by 

EDTA or citric acid! 

Before adding the bacteria, the blood sam-

ples should incubate in an ice bath for 10 min 

in order to cool them down to 0 °C. 

2.2 Activation: 

 (1) Add 20 µl of wash solution (reagent A) 

to a test tube as a "negative control" (tube 

#1) 

 (2) Mix the precooled E.coli bacteria (rea-

gent B) well and add 20 µl per test to the 

whole blood (tube #2). 

 (3) Add 20 µl of the fMLP working solution 

(reagent C) to another test tube as a "low 

control" (tube #3) 

 (4) Add 20 µl of the PMA working solution 

(reagent D) to another test tube as a "high 

control" (tube #4) 
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 All tubes are mixed once more. The burst 

assay samples are incubated for 10 min at 

37.0 °C in a water bath. 

 Incubation time and temperature must be 

monitored closely and the water bath 

must be closed and preheated. 

2.3 Oxidation: 

 After the 10 min incubation add 20 µl of sub-

strate solution (reagent E) and vortex the 

sample thoroughly. 

All tubes are incubated for another 10 min at 

37.0 °C in the water bath. 

2.4 Lysis and fixation: 

 The whole blood samples are lysed and fixed 

with 2 ml of prewarmed (room temperature) 

1 x reagent F (lysing solution). 

 

Vortex and incubate the samples for 20 min 

at room temperature. 

Spin down cells (5 min, 250 x g, 2-8 °C). Dis-

card the supernatant. 

2.5 Washing: 

 Add 3 ml of wash solution (Reagent A) to 

the tubes. Centrifuge the tubes  (5 min, 

250 x g, 2-8 °C). Aspirate the supernatant. 

2.6 DNA staining: 

 Add 200 µl of DNA staining solution (rea-

gent G) to the tubes. Mix and incubate 

10 min on ice (light protected in the ice 

bath). 

 Measure the cell suspension within 

30 min. 

3. Flow cytometric analysis 

Cells are analysed by flow cytometry using the 

blue-green excitation light (488 nm argon-ion 

laser). 

Measurement:  

During data acquisition a "live" gate is set in the 

red fluorescence histogram on those events 

which have at least the same DNA content as a 

human diploid cell (i.e. exclusion of bacteria ag-

gregates having the same scatter light properties 

as leukocytes. See Fig. 1A). Alternatively, bacte-

ria can be excluded by using fluorescence trig-

gering in the FL2 or FL3 channel. 

Collect 10,000 - 15,000 leukocytes per sample. 

 

 

 

 

Data evaluation: 

The percentage of cells having produced reac-

tive oxygen metabolites (recruitment) are ana-

lyzed as well as their mean fluorescence inten-

sity (amount of cleaved substrate, activity). For 

that purpose the relevant leukocyte cluster is 

gated in the software program in the scatter dia-

gram (lin FSC vs lin SSC) and its green fluores-

cence histogram (FL1) is analyzed (see Fig. 2A 

- 2F).  

For that purpose, use the control sample to set a 

marker for fluorescence-1 (FL1) so that less than 

1-3% of the events are positive. The percentage 

of positive cells in the test samples can then be 

determined by counting the number of events 

above this marker position. The mean fluores-

cence correlates with oxidation quantity per indi-

vidual leukocyte. 

FIGURES 

Recommended histogram/dot plot displays during 

data acquisition (see Figures 1A, 1B, 1C). 

 
Figure 1A Live gate on leukocyte DNA (FL2 his-
togram) 

 
Figure 1B Dot plot lin SSC / log FL1 of control 

sample (no stimulation) 
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Figure 1C Dot plot lin SSC / log FL1 of test sam-

ple (stimulation with E.coli bacteria) 

 

 

 

Typical dot plots FSC/SSC and FL1 histograms of 

the oxidative burst assay (incubation time of 10 + 10 

min at 37 °C). Histograms for the control samples are 

presented on the left (see Figures 2A – 2F). 

 

Figure 2A Typical dot plot FSC/SSC, gate set on 
granulocytes, stimulation with E.coli bacteria 

 
Figure 2B Typical FL1 histogram, gate set on 
granulocytes, stimulation with E.coli bacteria 

 

Figure 2C Typical dot plot FSC/SSC, gate set on 
granulocytes, stimulation with PMA 

 
Figure 2D Typical FL1 histogram, gate set on 
granulocytes, stimulation with PMA 

 

Figure 2E Typical dot plot FSC/SSC, gate set on 
monocytes, stimulation with E.coli bacteria 

 
Figure 2F Typical FL1 histogram, gate set on 
monocytes, stimulation with E.coli bacteria 
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REMARKS 

1. Heparinized blood should be processed with-

in 24 h of sampling. Blood samples should 

remain at room temperature prior to pro-

cessing. 

2. The available amount of substrate is de-

termined by the incubation time of the sub-

strate disk in the wash solution (20 - 30 min 

are optimal). 

3. Eosinophils (enhanced in allergies and par-

asitic infections) show an increased auto-

fluorescence, which can be shown by the 

control assay at 0 °C. 

4. Phagocytes incubated at 37 °C differ in size 

and granularity from cells in the control sam-

ple. This has to be kept in mind when setting 

regions of interest (gates or bitmaps) in the 

scatter diagram. In addition, an increasing 

loss of cells can be observed because of ad-

herence to the plastic surface at 37 °C and 

autolysis. 

5. Duplicates or triplicates are useful in estab-

lishing the assay. 

6. The proposed test protocol with bacteria al-

lows investigation of burst processes under 

optimal conditions (whole blood, opsonized 

bacteria, no isolation steps etc.). Therefore, 

on testing drugs in healthy persons only a 

limited increase in burst activity ex vivo or in 

vitro can be expected. Testing drug effects 

in vitro, it might be appropriate to use the 

weak stimulant fMLP, or to run kinetics for 

time dependence (incubation with E.coli 

bacteria for 2.5 or 5 min) and dilution of 

bacteria (1 : 4 or 1 : 8, ratio of bacteria per 

leukocyte). 

7. The bacteria are already opsonized, however 

an additional effect is achieved by the serum 

in the whole blood. This has to be kept in 

mind when working with other samples than 

whole blood. 

The oxidative burst activity of isolated mon-

ocytes/macrophages or cell lines can be 

studied by incubating the cells with E.coli 

bacteria in culture medium containing 5 - 

20% fetal calf or human serum. It might al-

so be necessary to extend the incubation 

time (60 min - 240 min). 

 

 

PRECISION of the METHOD 

The intra-assay precision of this assay was 

determined on triplicate whole blood samples 

from healthy subjects (stimulation with E.coli bac-

teria). 

 
Range of 

values 

Average 
CV (%) n 

% Oxidizing 
Granulocytes 

99.60 – 99.95 0.1 6 

GeoMean 
FL1 

154.50 – 395.75 4.8 6 

% Oxidizing 
Monocytes 

81.80 – 96.67 1.1 6 

GeoMean 
FL1 

49.60 – 88.65 6.5 6 

EXPECTED RESULTS 

The normal range of the oxidative burst activity 
of granulocytes and monocytes was determined 
on fresh heparinized whole blood samples 
from healthy subjects. 

Cell Type Stimulus 
% Oxidizing 

Cells* 
GeoMean 

FL1* 

Granulo-

cytes 

E.coli 97 -100 150 – 500 

fMLP 1 -10 - 

PMA 98 - 100 300 - 1000 

Mono-
cytes 

E.coli 70 - 100 50 - 100 

* Results obtained using a shaking water bath, the 
GeoMan values are reduced by a factor of 10 to 20% 
when using a water bath without shaking. 

LIMITATIONS 

1. Laboratories should establish their own nor-
mal reference ranges using their own test 
conditions. 

2. The samples should contain more than 95% 
viable cells and should be completely antico-
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agulated. Cells from older and incompletely 
anticoagulated blood samples may stain 
nonspecifically. Reasons for this phenome-
non are platelet aggregates and dead cells 
with leaking DNA. 

3. Samples ready for measurement without 
addition of reagent G (DNA staining solution) 
are stable for 1 hours on ice, but they sys-
tematically loose fluorescence intensity. 

4. The fluorogenic substrate DHR 123 is sensi-
tive to oxidation and is therefore ampuled 
under inert gas. 

IMPORTANT INSTRUCTIONS for 
QUANTITATIVE ANALYSIS 

1. The phagocytosis and oxidative burst 

process greatly depends on temperature. 

During the entire preparation of the samples 

temperature and incubation time must be 

strictly observed. The thermometer ought to 

give readings to the first decimal point. 

2. Reproducible and standardized working is 

important. Therefore, please stick to this in-

structions and your own modifications there-

of. 

3. Any changes at the flow cytometer must be 

taken into consideration, which influence the 

sensitivity of the fluorescence measurement 

and therefore the "GeoMean" value. The use 

of a benchtop standard (fluorescent mi-

crobeads) is required for daily calibration. 

REFERENCES 

(1) Male, D., Brostoff, J., Roth, D. & Roitt, I. 2006. 

Immunology, 7
th
 ed. Elsevier Books, Ox-

ford. 

(2) Sawyer, D.W., Donowitz, G.R. & G.L. Mandell. 
1989. Polymorphonuclear neutrophils: An 
effective antimicrobial force. Rev. Infect. 
Dis. 11: S1532-S1544. 

(3) Donadebian, H. D. 1989. Congenital and ac-
quired neutrophil abnormalities. In: Klemp-
ner, M.S. et al. (eds) Phagocytes and Dis-
ease. Kluwer, Dordrecht Boston New York, 
pp 103-118. 

(4) Smith, R.M. & J.T. Curnutte. 1991. Molecular 
basis of chronic granulomatous disease. 
Blood 77: 673 -686. 

(5) Dobmeyer, T.S., Raffel, B. Dobmeyer, J.M., 
Findhammer, S., Klein, S.A., Kabelitz, D. 
Hoelzer, D., Helm, E.B. & Rossol.1995. 
Decreased function of monocytes and 

granulocytes during HIV-1 infection corre-
lates with CD4 cell counts. Eur. J. Med. 
Res. 1: 9-15. 

(6) Esparza, B., Sanchez H., Rulz M., Barranque-
ro M., Sabino, E. & F. Merino. 1996. Neu-
trophil function in elderly persons assessed 
by flow cytometry. Immunol. Invest. 25: 
185-190. 

(7) Ringer, T.V. & J.J. Zimmermann. 1992. In-
flammatory host responses in sepsis. Crit. 
Care Clin. 8: 163-189. 

(8) Heller, A.R., Groth, G., Heller, S.C., Breit-
kreutz, R., Nebe, T., Quintel, M. & T. Koch. 
2001. N-acetylcysteine reduces respiratory 
burst but augments neutrophil phagocyto-
sis in intense care unit patients. Crit Care 
Med 29: 272-276. 

(9) Miyagawa B. & H.-G. Klingemann. 1997. 
Phagocytosis and burst activity of granulo-
cytes and monocytes after stem cell trans-
plantation. J. Lab. Clin. Med. 129(6): 634-7. 

(10) Gessler, P., Nebe, T. Birle, A., Haas, N. & W. 
Kachel. 1996. Neutrophil respiratory burst 
in term and preterm neonates without signs 
of infection and in those with increased 
levels of C-Reactive Protein. Pediatr. Res. 
39: 843-848. 

(11) Elbim, C., Chollet-Martin, S., Bailly, S., Ha-
kim, J. & M.A. Gougerot-Pocidalo. 1993. 
Priming of polymorphonuclear neutrophils 

by tumor necrosis factor  in whole blood: 
Identification of two polymorphonuclear 
neutrophil subpopulations in response to 
formyl-peptides. Blood 82: 663-640. 

(12) Menge, Ch., Neufeld, B., Hirt, W., Schmeer, 
N., Bauerfeind, R., Baljer, G. & L.H. Wieler. 
1998. Compensation of preliminary blood 
phagocyte immaturity in the newborn calf. 
Vet. Immunol. Immunopathol. 62: 309-321. 

(13) Fachinger, V., Schlapp, T., Strube, W., Sch-
meer, N. & A. Saalmüller. 2000. Poxvirus-
induced immunostimulating effects on por-
cine leukocytes. J. Virol. 74: 7943-7951. 

(14) Kampen, A., Tollersrud, T., Larsen, S., Roth, 
J.A., Frank, D.E. & A. Lund. 2004. Repeat-
ability of flow cytometric and classical 
measurement of phagocytosis and respira-
tory burst in bovine polymorphonuclear 
leukocytes. Veterinary Immunology and 
Immunopathology 97: 105-114. 

Equl Corp. T: 86-21-22817530 F: 86-21-23010002 W: equl.com E: info@equl.com



 

 

Instructions PHAGOBURST  Version 05/12 
page 9 of 9 

PHAGOBURST  - Sample Preparation Procedure 

 

1. ACTIVATION 
+ 4 x 100 µl
whole blood
at 0 °C

+ 20 µl reagent A (wash solution)

at 0 °C
vortex

incubate each tube
for 10 min
at 37 °C

+ 20 µl reagent B (E.coli bacteria)

with opsonized E.coli bacteria, PMA and fMLP

2. OXIDATION

+ 20 µl reagent E (substrate solution)

4. WASHING and DNA STAINING

5. SAMPLES READY FOR FACS ANALYSIS
store at 0 °C, protected from light!         Measure within 30 min!

+ 2 ml 1 x reagent F
(1 x lysing solution)
at room temperature (RT)

incubate
20 min at RT

+ 200 µl reagent G
(DNA staining solution)

+ 3 ml
reagent A
(wash solution)

+ 20 µl reagent D (PMA working solution)
+ 20 µl reagent C (fMLP working solution)

vortex
incubate for
10 min at 37 °C

vortex

3. LYSING and FIXATION

5 min, 250 g at 2-8 °C
centrifuge

decant

vortex and
incubate 10 min
at 0 °C

5 min, 250 g at 2-8 °C
centrifuge

decant

vortex
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