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cAMP Direct 
Immunoassay Kit

Instructions for Use

For the rapid, sensitive and accurate 
measurement of cAMP in various samples.  

This product is for research use only and is not 
intended for diagnostic use.
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1. Overview

Adenosine 3’, 5’-cyclic monophosphate (cyclic AMP, cAMP) is an 

important “second messenger” involved in many physiological 

processes. Abcam’s cAMP Assay Kit provides a direct competitive 

immunoassay for sensitive and quantitative determination of cAMP 

level in biological samples. 

The kit utilizes recombinant Protein G coated 96-well plate to 

efficiently anchor cAMP polyclonal antibody on to the plate.           

cAMP-HRP conjugate directly competes with cAMP from sample 

binding to the cAMP antibody on the plate. After incubation and 

washing, the amount of cAMP-HRP bound to the plate can easily be 

determined by reading HRP activity at OD450nm. 

The intensity of OD450nm is inversely proportional to the concentration 

of cAMP in samples. In addition, the kit provides a new acetylation 

procedure to improve detection sensitivity significantly. The kit can 

detect ~0.1-10 pmol/5 μl (or ~0.02-2 μM) cAMP samples.
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2. Protocol Summary

Sample Preparation

Acetylation

Standard Curve Preparation

A

Quantification of cAMP

Measure Optical Density 
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3. Materials Supplied

Item Quantity Storage 
upon 

arrival

Storage after 
use/ 

Reconstitution

10X cAMP Assay Buffer 25 mL -20°C +4°C

Standard cAMP (10 nmol) 1 vial -20°C -20°C

Neutralizing Buffer 7.5 mL -20°C +4°C

Acetylating Reagent A 0.75 mL -20°C +4°C

Acetylating Reagent B 1.5 mL -20°C +4°C

Rabbit Anti-cAMP pAb 1 vial -20°C -20°C

cAMP-HRP 1 vial -20°C -20°C

HRP Developer 10 mL -20°C +4°C

Protein G Coated Plate 1 each -20°C -20°C
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4. Storage and Stability

Upon arrival, store kit at -20°C, protected from light. Kit can be 

stored unopened up to one year. Briefly centrifuge all small vials 

prior to opening.

Use reconstituted products within 2 months.

5. Materials Required, Not Supplied

 MilliQ water or other type of distilled water (dH2O)

 0.1M HCl

 1M HCl

 Microcentrifuge tubes

 Pipettes and pipette tips

 Colorimetric microplate reader: switch on before starting 

experiment

 Orbital shaker

 Cell scraper (if using cells as sample)
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 Polytron-type homogeneizer (if using tissue as sample)

 Ice

 Paper towels

 Plate Rocker

6. Pre-Assay Preparation

1. 10X cAMP Assay Buffer
Dilute the 10X cAMP Assay Buffer to 1X Assay Buffer with MilliQ 

water (add 225 mL MilliQ to 10X buffer). Store at 4°C.

2. Standard cAMP (10 nmol)
Reconstitute the Standard cAMP (pellet may not be visible) in 

1mL of 0.1M HCl and vortex for 10 seconds to generate a 

10pmol/µL cAMP standard stock solution. Store at -20°C. Use 

within 2 months.

3. Acetylating Reagents (A + B)
Ready to use as supplied. Warm to room temperature prior use. 

Store at 4°C.

4. Rabbit Anti-cAMP pAb
Dilute the rabbit anti-cAMP polyclonal antibody in 1.1 mL of the 

1X Assay Buffer (step 6.1) to create stock solution. Aliquot 

7



antibody so that you have enough to perform the desired number 

of assays. Store at -20°C.

5. cAMP-HRP
Dilute the cAMP-HRP conjugate in 1.1 mL of the 1X Assay Buffer 

(step 6.1) to create stock solution. Aliquot conjugate so that you 

have enough to perform the desired number of assays. Store at -

20°C

6. HRP Developer
Ready to use as supplied. Warm to room temperature prior to 

use. Store at 4°C.

7. Protein G Coated Plate
Store unused Protein G coated strips with desiccants at -20°C. 

After opening, the strips are stable up to 1 month.

Before you start the experiment:

 Make sure all buffers and solutions are at room temperature, 

and cAMP standard, anti-cAMP pAb and cAMP-HRP are kept 

on ice at all times.

 Make sure you have ice ready for your samples.

 Make sure the microplate reader is switched on.
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7. Assay Protocol

1. Sample Preparation:

Samples often contain phosphodiesterases (PDEs) and large 

amount of immunoglobulins (IgGs) which may interfere with the 

assay. Diluting samples with 0.1M HCl generally inactivates 

PDEs and lowers the concentration of IgGs, making the samples 

suitable for the assay.

a) Biological liquids (Urine, Plasma and Culture Medium 
Samples):
Urine and Plasma may be tested directly at a dilution of 1:20 – 

1:100 in 0.1M HCl. Store diluted samples at -80°C.

Culture medium samples can be tested directly at a dilution of 

1:10 – 1:200 in 0.1M HCl.

RPMI medium may contain >350 fmol/μl cAMP. Take this into 

consideration when preparing samples from RPMI medium.

b) For cell samples (starting material: 106 cells)
i. Aspirate medium.

ii. Add 1 mL of 0.1M HCl for every 35 cm2 of surface area and 

incubate at room temperature for 20 min.

iii. Dissociate sample by pipetting up and down until 

suspension is homogeneous.

iv. Centrifuge suspension at top speed for 10 min to remove 

any insoluble material.
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v. Collect supernatant and transfer to a clean tube. Keep on 

ice for immediate use or store at -80°C.

vi. Use 100 µL of sample per test. If volume needed is <100µL, 

bring it up to 100 µL with 0.1M HCl.

Protein concentration of the samples should be ≥ 1mg/mL 

for reproducible results.

c) For tissue samples (starting material: 10mg)
Cyclic nucleotides may be metabolized quickly in tissue, so 

it is important to rapidly freeze tissues after collection in 

liquid nitrogen and store at -80°C.

i. Weigh the frozen tissue and add 5x – 10x volume of 0.1M 

HCl.

ii. Homogenize the sample on ice using a Polytron-type 

homogenizer.

iii. Centrifuge at top speed for 5 min and collect the 

supernatant. Keep on ice for immediate use or store at -

80°C.

iv. Use 100 µL of sample per test. If volume needed is <100µL, 

bring it up to 100 µL with 0.1M HCl.

Protein concentration of the samples should be ≥ 1mg/mL 

for reproducible results.

NOTE: For unknown samples, we suggest testing several doses 

of your samples to ensure the readings are within the Standard 

Curve range (0.02 – 2 µM cAMP range).
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Potential Interference:

To determine whether interfering agents are present in your 

sample, you may make two different dilutions. If the two different 

dilutions of sample show good correlation in the final calculated 

cAMP concentrations, purification is not required. Otherwise, 

remove any interfering enzymes from samples using 5% TCA 

precipitation or 10 kDa molecular weight cut off microcentrifuge 

filters (ab93349).

Organic solvents in samples may interfere with the assay, which 

may need to be removed prior to the assay.

2. Standard Curve Preparation:
a) Dilute the 10 pmol/μL cAMP standard stock solution (from 

Section 6 – Step 2) 1:5 with 0.1M HCl to generate 2 pmol/µL 

cAMP working solution. For example, dilute 50 µL of 10 pmol/µL 

standard stock in 200 µL of 0.1M HCl to generate 250 µL of 2 

pmol/µL of cAMP working solution. The diluted cAMP should be 

fresh and used within 1 hour.

b) In a separate microplate or microcentrifuge tubes, perform serial 

dilutions as follows, using the cAMP 2 pmol/µL solution (see table 

on next page):
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LABEL cAMP Standard 
(pmol/50 µL)

0.1mM 
HCl (µL)

cAMP standard 
volume

A 10 0 200 µL of cAMP 
2pmol/µL solution

B 5 100 100 µL of label A

C 2.5 100 100 µL of label B

D 1.25 100 100 µL of label C

E 0.625 100 100 µL of label D

F 0.3125 100 100 µL of label E

G 0.156 100 100 µL of label F

H 0.078 100 100 µL of label G

J 0.039 100 100 µL of label H

K 0 100 -

L 0_BACKGROUND 100 -
The dilutions for the standard measurement should be used 

within 1 hour.

c) Proceed to Step 3b.

3. cAMP Assay:
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a) Prepare microcentrifuge tubes for testing samples (prepared on 

Section 2). We recommend performing tests in duplicate to 

ensure consistency.

Label new tubes for test samples, add 100 μL each test sample 

per tube. We suggest using different dilutions for each sample 

(diluted in 0.1M HCl).

b) Add 50 μL of Neutralizing Buffer to each tube (all standards 

cAMP and testing samples, in duplicate). Mix quickly by 

inversion.

c) Prepare Acetylating Reagent Mix:

Mix 1X volume of Acetylating Reagent A with 2X volumes of 

Acetylating Reagent B in an eppendorf tube. Prepare enough for 

the experiment (you will need 5 μL for each sample and standard 

tubes). Use within 1 hour.

d) Add 5 μL of the Acetylating Reagent Mix directly into each test 

solution (all standards and samples), vortex IMMEDIATELY for 
2-3 sec following each addition without delay, one tube at a 
time, and incubate at room temperature for 10 min to acetylate 

cAMP.

e) Add 845 μL 1X Assay Buffer (see Section 1 – Step 1) into each 

tube to dilute the acetylation reagents, mix well.

The acetylated standard and samples are ready for quantification. 

NOTE: If cAMP levels in your samples are very low, the 

acetylation reagents can be dried after step 3d, without dilution 
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step 3e, to minimize the volume increase. In that happens to your 

sample, reconstitute in a 50 – 100 µL of 1X Assay Buffer.

4. Quantification of cAMP:
a) Add 50 μL of the acetylated Standard cAMP and test samples 

from Step 3e to the Protein G coated 96-well plate.

Perform duplicate readings of each standard and test sample to 

ensure consistency on the reading.

b) Add 10 μL of the reconstituted cAMP antibody/well to the 

standard cAMP and sample wells, except on the well with 

LABEL L (0_BACKGROUND). In the well 0_BACKGROUND, 

add 10 μL 1X Assay Buffer for background reading).

c) Incubate for 1 hr at room temperature with gentle agitation.

d) Add 10 µL of cAMP-HRP to each well, mix well by pipetting up 

and down and incubate for 1 hr at room temperature with 

agitation.

e) Wash 5 times with 200 µL 1X Assay Buffer each wash.

Completely empty the wells by tapping the plate on a new paper 

towel after each wash step.

f) Add 100 µL of HRP Developer and develop for 1 hr at room 

temperature with agitation.

g) Stop the reaction by adding 100 µL of 1M HCl to each well 

(sample color should change from blue to yellow).

h) Read the plate at OD450 nm.
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NOTE: The OD450 nm reading may vary significantly among 

experiments depending on lot numbers, kit storage and experiment 

conditions. Therefore, samples and standard curve must be 

performed at the same time and using the same kit reagents. 

8. Data Analysis

Calculations:

a) Determine the average absorbance of each duplicate standard 

and sample reading.

b) Correct the background by substracting the value derived from 

the background reading (well 0_BACKGROUND) from all 

samples and standards. This is the corrected reading.

c) Plot the cAMP Standard curve (from Step b above) of each 

standard to observe the linear portion of the curve.

d) Replot ONLY the linear portion and calculate the linear trendline 

based on your data.

e) Calculate Sa (cAMP amount from standard curve) using the re-

plotted corrected reading of each sample and the equation:

𝑆𝑎 = (𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 ‒ (𝑦 ‒ 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡)
𝑆𝑙𝑜𝑝𝑒 )

f) Amount of cAMP in samples can be calculated :
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cAMP Concentration = (Sa / Sv)*dilution factor (pmol/μl or 
nmol/ml or μM)

Where: 

Sa is cAMP amount (pmol) from standard curve.

Sv is sample volume (μl) added into the assay wells after dilution 

factor correction.

Figure 1: cAMP Standard Curve following the kit protocol.
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9. Troubleshooting

Problem Reason  Solution

Assay buffer at 
wrong temperature

Assay buffer must not be chilled 
- needs to be at RT

Protocol step missed Re-read and follow the protocol 
exactly

Assay not 
working

Plate read at 
incorrect wavelength

Ensure you are using 
appropriate reader and filter 
settings (refer to datasheet)

Measured at wrong 
wavelength 

Use appropriate reader and filter 
settings described in datasheet

Samples contain 
impeding substances

Troubleshoot and also consider 
deproteinizing samples

Unsuitable sample 
type

Use recommended sample 
types as listed on the datasheet

Unexpected 
results

Sample readings are 
outside linear range

Concentrate/ dilute samples to 
be in linear range

Unsuitable sample 
type

Refer to datasheet for details 
about incompatible samples

Samples prepared in 
the wrong buffer

Use the assay buffer provided 
(or refer to datasheet for 
instructions)

Samples not 
deproteinized (if 
indicated on 
datasheet)

Use the 10kDa spin column 
(ab93349)

Too many freeze-
thaw cycles

Aliquot samples to reduce the 
number of freeze-thaw cycles

Samples contain 
impeding substances

Troubleshoot and also consider 
deproteinizing samples

Samples 
with 
inconsistent 
readings

Samples are too old 
or incorrectly stored

Use freshly made samples and 
store at recommended 
temperature until use
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Problem Reason  Solution

Not fully thawed kit 
components

Wait for components to thaw 
completely and gently mix prior 
to use

Out-of-date kit or 
incorrectly stored 
reagents

Always check expiry date and 
store kit components as 
recommended on the datasheet

Reagents sitting for 
extended periods on 
ice 

Try to prepare a fresh reaction 
mix prior to each use

Incorrect incubation 
time/ temperature

Refer to datasheet for 
recommended incubation time 
and/ or temperature

Lower/ 
Higher 
readings in 
samples 
and 
standards

Incorrect amounts 
used

Check pipette is calibrated 
correctly (always use smallest 
volume pipette that can pipette 
entire volume)

Not fully thawed kit 
components

Wait for components to thaw 
completely and gently mix prior 
use

Pipetting errors when 
setting up the 
standard curve

Try not to pipette too small 
volumes

Incorrect pipetting 
when preparing the 
reaction mix

Always prepare a master mix

Air bubbles in wells

Air bubbles will interfere with 
readings; try to avoid producing  
air bubbles and always remove 
bubbles prior to reading plates

Concentration of 
standard stock 
incorrect

Recheck datasheet for 
recommended concentrations of 
standard stocks

Standard 
curve is not 
linear

Errors in standard 
curve calculations

Refer to datasheet and re-check 
the calculations
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UK, EU and ROW
Email: technical@abcam.com | Tel: +44-(0)1223-696000

Austria
Email: wissenschaftlicherdienst@abcam.com | Tel: 019-288-259

France
Email: supportscientifique@abcam.com | Tel: 01-46-94-62-96
 
Germany
Email: wissenschaftlicherdienst@abcam.com | Tel: 030-896-779-154
 
Spain
Email: soportecientifico@abcam.com | Tel: 911-146-554
 
Switzerland
Email: technical@abcam.com 
Tel (Deutsch): 0435-016-424 | Tel (Français): 0615-000-530

 

US and Latin America
Email: us.technical@abcam.com | Tel: 888-77-ABCAM (22226)

Canada
Email: ca.technical@abcam.com | Tel: 877-749-8807

 

China and Asia Pacific 
Email: hk.technical@abcam.com | Tel: 108008523689 (中國聯通)
 
Japan
Email: technical@abcam.co.jp | Tel: +81-(0)3-6231-0940 
www.abcam.com | www.abcam.cn | www.abcam.co.jp
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