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Arginase is an enzyme that hydrolyzes L-Arginine to L-Ornithine and urea. It is known to be strongly expressed

when macrophages are activated in M2 of the M1 (inflammatory)/M2 (non-inflammatory) known as one of the

functional classifications of macrophages and is frequently used as a marker of M2 macrophage activation.

This product extracts intracellular arginase and evaluates arginase activity by detecting urea produced by

arginase from L-arginine. Compared to conventional assay methods, the stability and sensitivity of the reagent

have been improved, and arginase activity can be easily measured.

This product is based on a patent owned by Professor Yasuhiko Tabata of Kyoto University and TOKYO OHKA

KOGYO CO., LTD.

I-1. Kit Components

Number of Storage ) )
Contents Volume o T . Precautions for handling
otties emperature
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uti 2.5mL 1
solution . . .
When handling, wear protective equipment
Substrate solution 5mL 1 such as glasses and gloves, and take sufficient
Urea standard care to avoid contact with the human body.
) ImL 1
solution (160ug/mL)
Urea Detection
) o Please check the label for hazardous
Solution A 2 omL 1 4°C indications.
(light-shielded ) When handling, wear protective
) equipment such as glasses, mask, and
container) gloves, and take sufficient care to avoid
Urea Detection contact with the human body.
] Urea Detection Solution B reacts with
Solution B amL 1 ultraviolet rays, so be careful not to
(light-shielded expose it to natural or fluorescent light
container) for a long time.
) ) Since the mixed urea detection solution
Detection solution ) 5 reacts with ultraviolet light, it should be
mixing vessel treated in the light-shielded container
Room provided when mixed and heated.
temperature | Use the plate seal provided since the
Plate seal ) 2 detection solution containing high

concentrations of sulfuric acid is heated
during the coloring reaction.

This product can measure 96 samples on a 96-well plate.




I-2. Preparations required] *Not included in the product.

Gloves, mask, safety glasses

Aluminum foil

Microplate reader (measurement wavelength: 540 nm)

Micropipettes, tips, microtubes with lids

96-well plate (transparent, flat bottom)

Reservoir

Thermostatic bath capable of heating up to 95°C and hot plate capable of heating up to 95°C (a heat block
or thermal cycler the size of a 96-well plate can be substituted)

37°C thermostatic incubator or CO> incubator

Concentrated sulfuric acid (purity: 98%)

Cell extract: 0.1% Triton ® X-100 aqueous solution plus cOmplete™ protease inhibitor cocktail (part
number: 11697498001, Roche Diagnostics, 1 tablet/50 mL)

UV lamp for coloration (UV lamp attached to clean bench or UV gel imaging equipment can be substituted
if available; if no UV lamp is available, natural or fluorescent light will also progress coloration, but it will

take time)

. Preparation for measurement Preparation before measurement

Urea Detection Solution A

Prepare 22mL of urea detection solution A by adding 9.9mL of concentrated sulfuric acid and 9.9mL of
ultrapure water to the urea detection solution A bottle.

Note: Urea Detection Solution A after addition of sulfuric acid can be stored at 4°C for 1 year.

Note: When handling concentrated sulfuric acid, use appropriate protective equipment in a

ventilated area. Follow the facility's regulations for handling and disposal.

Urea Detection Solution (Preparation for use)

Mix Urea Detection Solution A and Urea Detection Solution B at ratio 5:1 (A:B = 5:1) in the attached
container for mixing detection solutions.

(180 pL of detection solution is required per well of a 96-well plate, so adjust the volume according to the
number of wells to be used.)

Note: Since the mixed solution contains high concentrations of sulfuric acid and ethanol and the
solution will be heated, be sure to check that the lid is tightly closed to prevent volatilization or
leakage. Do not stir while heating. Use gloves, masks, protective glasses, etc. when handling.
After heating the solution in a thermostatic bath at 95°C for 30 minutes, allow it to cool sufficiently before
stirring gently to use it as a urea detection solution.

(If there are insufficient mixing containers when multiple measurements are desired, prepare Urea

Detection Solution A or B using a light-shielded container.)



3. Urea standard solution
Prepare a dilution series of Urea standard solution by 2-fold step dilution with ultrapure water.
Concentration: O (ultrapure water only), 2.5, 5, 10, 20, 40, 80, 160ug/mL
Preparation volume: 100 pL each

Storage period of diluted urea standard solution: 4°C, 1 month

IIl. Sample Preparation
Cells are to be lysed by adding 40 L of the above cell extract solution to a 96-well plate (bottom area:
0.32 cm?/well), excluding the supernatant, and the cells are to be used as the sample.

The volume of the extraction solution should be adjusted according to the bottom area of the plate.

IV. Procedure

1. Add 20uL of enzyme activation solution and 40uL of substrate solution to 20uL of sample and urea
standard solution and mix.
*Duplicate assay is recommended.

2. Cover the plate with the attached plate seal or lid and incubate in a 37°C incubator for 1 hour to allow
the enzyme-substrate reaction to take place.

3. After the enzyme-substrate reaction, add urea detection solution prepared in advance at 180 puL/well.

*Please be careful to avoid exposure to light as much as possible when adding the urea detection

solution, for example by using a reservoir to add it quickly.

4, Seal the plate tightly with the attached plate sealer and shield the 96-well plate from light with
aluminum foil or the like.
Note: Since the urea detection solution contains high concentrations of sulfuric acid and
ethanol and will be heated, the plate seal should be tightly adhered to prevent volatilization or
leakage. Use gloves, masks, protective glasses, etc. when handling.

5. Heat the product at 95°C for 2 hours under shaded light using a hot plate, etc.

After heating, remove the aluminum foil and accelerate the reaction under a UV lamp until sufficient

color is observed. 15 minutes to 1 hour under a UV lamp is sufficient. Under natural light or fluorescent

light, it takes about 1 to 2 hours. Refer to the example in Figure 1 for the deqgree of coloration.

7. Measure absorbance (wavelength: 540 nm)



Urea concentration

160ug/mL

80pg/mL

40ug/mL

20pg/mL

10pg/mL

5ug/mL

2.5ug/mL

Opg/mL

Fig.1: Example of coloration of urea standard solution



V. Calculation of standard curve and arginase activity
The absorbance of the urea standard solution at each concentration is averaged, and a standard curve is

calculated from the average value by fitting a four-parameter logistic curve fit (4-PL) or a quadratic

regression curve (either function will fit).
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Fig.2: Example of a 4PL curve (software: Prism8) Fig.3: Example of a regression curve (software:

Excel)

Arginase activity (units/mL) is defined as the conversion of 1 pmol of L-Arginine to 1 ymol of L-Ornithine and

urea per minute at 37°C, which can be obtained using the following formula

Arginase activity (units/mL) =
Urea content of each sample determined from standard curve (ug/mL) x 1000 (umol conversion) x 1000 (mL conversion)

60.06 (urea molar mass) x 60 (reaction time: min) x 20 (sample solution volume: pL)
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