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PRODUCT SPECIFICATIONS

DESCRIPTION: ELISA kit to quantify canine CRP

FORMAT: Pre-coated 96-well ELISA Plate with removeable strips
ASSAY TYPE: Sandwich ELISA

ASSAY TIME: 1.5 hours

STANDARD RANGE: 100 ng/ml to 1.6 ng/ml

NUMBER OF SAMPLES: Up to 40 (duplicate) samples/plate

SAMPLE TYPES: Saliva, Serum, and Plasma

RECOMMENDED SAMPLE DILUTIONS:  1:1 (at least)

CHROMOGEN: TMB (read at 450 nm)

STORAGE: -20°C

VALIDATION DATA: Intra-Assay (0.7-10%)/Inter-Assay (6-9%)/Spiking Test (105-109%)
NOTES:
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INTRODUCTION

Acute phase proteins (APPs) are blood proteins released from hepatocytes as an integral part of acute phase responses (APR). The APR,
as a part of the innate host defense system, is triggered by tissue damage and inflammation caused by infectious, immunologic, or neoplastic
agents. One of the well-characterized APPs, C-reactive protein (CRP) is an annular pentameric protein consisting of 224 amino acids (25kDa)
(1). CRP binds to the phosphocholine expressed on the surface of dead cells and bacteria (2). These complexes activate the complement
system, leading to the phagocytic removal of the complexes by macrophages.

CRP levels in canine serum are significantly elevated after inflammatory irritation, surgical trauma, or inflammatory diseases such as
pyometra, panniculitis, acute pancreatitis, polyarthritis, septic arthritis, and hemangiosarcoma (3-7). Therefore, serum CRP is considered a
measure of inflammation in canines. Interestingly, CRP is also found in canine saliva, and saliva CRP levels correlate with serum CRP levels.
Because blood collection is an invasive procedure, saliva collection presents an alternative method for CRP collection. Like serum CRP,
saliva CRP can be used as a marker to monitor inflammation status (8). However, as saliva CRP levels are about 1% of serum CRP levels,
a highly sensitive and reliable assay is required (5, 9-11).

Chondrex, Inc provides a Canine CRP Detection ELISA Kit (Cat # 6027) which is compatible with both serum and saliva samples. It can be
used for detecting and monitoring canine inflammation, as well as in studies investigating inflammation. An immunochromatographic test for
veterinary use is currently in development. Please contact Chondrex, Inc. at support@chondrex.com for more information.

KIT COMPONENTS

Item Quantity Amount Storage
Canine CRP Standard (60271) 1 vial 100 ng, lyophilized -20°C
Canine CRP Detection Antibody (60273) 1 vial 50 i -20°C
Solution B - Sample/Standard/Detection Antibody Dilution Buffer (67015) 1 bottle 50 ml -20°C
TMB (90023) 2 vials 0.2 ml -20°C
Chromogen Dilution Buffer (90022) 1 bottle 20 ml -20°C
Stop Solution - 2N Sulfuric Acid (9016) 1 bottle 10 ml -20°C
Wash Buffer, 20X (9005) 1 bottle 50 ml -20°C
Capture Antibody Coated 96-Well ELISA Plate (Blue) 1 each 8-well strips x 12 -20°C
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ASSAY OUTLINE

[ Add 50 pl of diluted standards and samples to wells. ]

+

[ Add 50 pl of diluted detection antibody solution to wells. ]

Mix plate with a plate mixer or pipet* individual wells.
Incubate at room temperature for 1 hour.

Wash plates.

[ Add 100 pl of TMB. ]

l Incubate plate at room temperature for 25 minutes.

[ Add 50 pl of Stop Solution. ]

\ 4

[ Read plate at 450 nm/630 nm. ]

* Use one tip per sample or standard. Do not cross-
contaminate samples or standards by re-using pipet tips.
A multi-channel pipet is recommended.

NOTES BEFORE USING ASSAY

NOTE 1: It is recommended that the standard and samples be run in duplicate.
NOTE 2: Warm up all buffers to room temperature before use.

NOTE 3: Crystals may form in Wash Buffer, 20X when stored at cold temperatures. If crystals have formed, warm the wash buffer by placing
the bottle in warm water until crystals are completely dissolved.

NOTE 4: Measure exact volume of buffers using a serological pipet, as extra buffer is provided.

NOTE 5: Cover the plate with plastic wrap or a plate sealer after each step to prevent evaporation from the outside wells of the plate.

NOTE 6: For partial reagent use, please see the assay protocol's corresponding step for the appropriate dilution ratio. For example, if the
protocol dilutes 50 pl of a stock solution in 10 ml of buffer for 12 strips, then for 6 strips, dilute 25 ul of the stock solution in 5 ml of

buffer. Partially used stock reagents may be kept in their original vials and stored at -20°C for use in a future assay.

NOTE 7: This kit contains animal components from non-infectious animals and should be treated as potential biohazards in use and for
disposal.
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ASSAY PROCEDURE

1.

Prepare Standard Dilutions: The recommended standard range is 1.6-100 ng/ml. Dissolve one vial of standard in 1 ml of
Sample/Standard/Detection Antibody Dilution Buffer (Solution B) for the 100 ng/ml standard. Then serially dilute it with Solution B. For
example, mix 250 pl of the standard (100 ng/ml) with an equal volume of Solution B to make a 50 ng/ml solution, and then repeat it
five more times for 25, 12.5, 6.3, 3.1, and 1.6 ng/ml solutions. The remaining 100 ng/ml standard stock may be stored at -20°C for use
in a second assay. Chondrex, Inc. recommends making fresh serial dilutions for each assay.

1000 pl
g 250 pl 250 pl 250 pl 250 pl 250 ul 250 ul

® 6 |® |6 6 |0 |®

250 pl 250 pl 250 il 250 pl 250 pl 250 ul 20

100 ng/ml 50 ng/ml 25 ng/ml 12.5 ng/ml 6.3 ng/ml 3.1 ng/ml 1.6 ng/ml Blank

2. Prepare Sample Dilutions: Centrifuge samples at 10,000 rpm at 4°C for 3 minutes to remove insoluble materials and lipids. At
minimum, dilute the samples with an equal volume of Solution B. For example, take 100 pl of a sample, and mix with 100 pl of Solution
B. If the CRP level is higher than 100 ng/ml, re-assay the samples at a higher dilution.
3. Prepare Detection Antibody: Dilute one vial of Detection Antibody in 5 ml of Sample/Standard/Detection Antibody Dilution Buffer
(Solution B).
Strip # Detection Antibody (pl) Solution B (ml)
2 8 0.8
4 17 1.7
6 25 25
8 33 3.3
10 42 4.2
12 50 5.0
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4.  Add Standards and Samples: Vortex standards, samples, and detection antibody tubes well. Add 50 pl of Solution B (blank),
standards, and samples to appropriate wells. Add 50 pl of diluted detection antibody solution to all wells. Mix all wells by pipetting or
use a plate shaker. Cover the plate with a plate sealer and incubate at room temperature for 1 hour.

5. Wash: Wash the plate with 1X wash buffer at least 3 times using a wash bottle with manifold or an automated plate washer. Empty
the plate by inverting it and blot on a paper towel to remove excess liquid. Do not allow the plate to dry out.

6. Add TMB Solution; Use new tubes when preparing TMB solution. Just prior to use, prepare TMB solution with Chromogen Dilution
Buffer as shown in the following table. Add 100 pl of TMB solution to each well immediately after washing the plate and incubate for
25 minutes at room temperature.

Strip # TMB (ul) Chromogen Dilution Buffer (ml)
2 34 1.7
4 66 3.3
6 100 5.0
8 132 6.6
10 164 8.2
12 200 10.0

7. Stop: Stop the reaction with 50 pl of 2N Sulfuric Acid (Stop Solution) to each well.

8. Read Plate: Read the OD values at 450 nm. If the OD values of samples are greater than the OD values of the highest standard, re-
assay the samples at a higher dilution. A 630 nm filter can be used as a reference.

CALCULATING RESULTS
1. Average the duplicate OD values for the blank, standards, and test samples.
2. Subtract the “blank” (B) values from the averaged OD values in step 1.

3. Plot the OD values of standards against the concentration of CRP (ng/ml). Using a log/log plot will linearize the data. Figure 1 shows a
representative experiment where the standard range is 1.6-100 ng/ml.

4.  The ng/ml of CRP in test samples can be calculated using regression analysis.

Figure 1 - A Typical Standard Curve for the Canine CRP Detection ELISA Kit
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VALIDATION DATA

Table 1 - Reproducibility Data for the Canine CRP Detection ELISA Kit

Test 3.2 ng/ml 12.5 ng/ml 50 ng/ml
Intra-Assay CV (%) 1.0 10.0 0.7
Inter-Assay CV (%) 6.0 9.0 8.7

Spike Test* 108% 105% 109%

* Known amounts of canine CRP were added to samples and then diluted with Sample/Standard/Detection Antibody Dilution Buffer
(Solution B).

TROUBLESHOOTING

For frequently asked questions about assays and ELISAs, please see Chondrex, Inc.’s ELISA FAQ for more information.

REFERENCES

1.

10.

1.

J. Ceron, P. Eckersall, S. Martynez-Subiela, Acute Phase Proteins in Dogs and Cats: Current Knowledge and Future Perspectives. Vet
Clin Pathol 34, 85-99 (2005).

S. Jain, V. Gautam, S. Naseem, Acute-phase Proteins: As Diagnostic Tool. J Pharm Bioallied Sci 3, 118-27 (2011).

J. Conner, P. Eckersall, J. Ferguson, T. Douglas, Acute Phase Response in the Dog Following Surgical Trauma. Res Vet Sci 45, 107-
10 (1988).

M. Nakamura, M. Takahashi, K. Ohno, A. Koshino, K. Nakashima, et al., C-reactive Protein Concentration in Dogs With Various
Diseases. J Vet Med Sci 70, 127-31 (2008).

S. Yamamoto, S. Miyaji, N. Abe, K. Otabe, E. Furukawa, M. Naiki, et al., Canine C-reactive Protein (CRP) Does Not Share Common
Antigenicity With Human CRP. Vet Res Commun 17, 259-66 (1993).

M. Kjelgaard-Hansen, A. Jensen, G. Houser, L. Jessen, A. Kristensen, Use of Serum C-reactive Protein as an Early Marker of
Inflammatory Activity in Canine Type Il Inmune-Mediated Polyarthritis: Case Report. Acta Vet Scand 48, 9 (2006).

A. Hillstrém, J. Bylin, R. Hagman, K. Bjérhall, H. Tvedten, et al., Measurement of Serum C-reactive Protein Concentration for
Discriminating Between Suppurative Arthritis and Osteoarthritis in Dogs. BMC Vet Res 12, 240 (2016).

M. Parra, F. Tecles, S. Martinez-Subiela, J. Cerdn, C-reactive Protein Measurement in Canine Saliva. J Vet Diagn Invest 17, 139-44
(2005).

M. Kjelgaard-Hansen, A. Jensen, A. Kristensen, Evaluation of a Commercially Available Human C-reactive Protein (CRP) Turbidometric
Immunoassay for Determination of Canine Serum CRP Concentration. Vet Clin Pathol 32, 81-7 (2003).

M. Kjelgaard-Hansen, A. Kristensen, A. Jensen, Evaluation of a Commercially Available Enzyme-Linked Immunosorbent Assay
(ELISA) for the Determination of C-reactive Protein in Canine Serum. J Vet Med A Physiol Pathol Clin Med 50, 164-8 (2003).

A. Mufioz-Prieto, A. Tvarijonaviciute, D. Escribano, S. Martinez-Subiela, J. Cerdn, Use of Heterologous Immunoassays for
Quantification of Serum Proteins: The Case of Canine C-reactive Protein. PLoS One 12, 0172188 (2017).

© 2020 Chondrex, Inc. All Rights Reserved, 6027 2.0

16928 Woodinville-Redmond Rd NE Suite B-101  Phone: 425.702.6365 or 888.246.6373 www.chondrex.com
Woodinville, WA 98072 Fax: 425.882.3094 support@chondrex.com


https://www.chondrex.com/documents/ELISA-FAQ.pdf
https://pubmed.ncbi.nlm.nih.gov/15902658/
https://pubmed.ncbi.nlm.nih.gov/15902658/
https://pubmed.ncbi.nlm.nih.gov/15902658/
https://pubmed.ncbi.nlm.nih.gov/15902658/
https://pubmed.ncbi.nlm.nih.gov/21430962/
https://pubmed.ncbi.nlm.nih.gov/2464844/
https://pubmed.ncbi.nlm.nih.gov/2464844/
https://pubmed.ncbi.nlm.nih.gov/18319571/
https://pubmed.ncbi.nlm.nih.gov/18319571/
https://www.ncbi.nlm.nih.gov/pubmed/8146951
https://www.ncbi.nlm.nih.gov/pubmed/8146951
https://www.ncbi.nlm.nih.gov/pubmed/16987405
https://www.ncbi.nlm.nih.gov/pubmed/16987405
https://www.ncbi.nlm.nih.gov/pubmed/27793205
https://www.ncbi.nlm.nih.gov/pubmed/27793205
https://www.ncbi.nlm.nih.gov/pubmed/15825494
https://www.ncbi.nlm.nih.gov/pubmed/15825494
https://pubmed.ncbi.nlm.nih.gov/12833223
https://pubmed.ncbi.nlm.nih.gov/12833223
https://www.ncbi.nlm.nih.gov/pubmed/12757556
https://www.ncbi.nlm.nih.gov/pubmed/12757556
https://www.ncbi.nlm.nih.gov/pubmed/28222144
https://www.ncbi.nlm.nih.gov/pubmed/28222144

