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RAT C-REACTIVE PROTEIN ASSAY 
FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES. 

Cat. No. 951CRP01R-96 
 

 

 

C-REACTIVE PROTEIN 
C-reactive protein (CRP) is an acute-phase protein produced by the liver in conditions of 
inflammation, bacterial infection, and/or tissue trauma. Quantification of CRP is useful in 
determining inflammatory conditions difficult to diagnose, detect abnormalities in patients with 
chronic inflammatory conditions, and to monitor patients’ response to treatment.  
 
INTENDED USE  
The HELICA Rat C-Reactive Protein Assay is a sandwich-based enzyme-linked immunoassay 
intended for the detection and quantification of rat CRP in rat serum or plasma.   

 
ASSAY PRINCIPLE  
The HELICA Rat C-Reactive Protein Assay is species specific and provides a quantitative 
assessment of CRP levels in rat serum or plasma. The HELICA Rat C-Reactive Protein Assay is 
a sandwich-based enzyme-linked immunoassay in which the microtiter plates are coated with 
pneumococcal C-polysaccharide. After samples are prepared following the listed specimen 
collection procedure, they are applied to the antigen coated plate alongside the prepared 
standards. After incubation, the wells are decanted and washed to remove unreacted serum or 
plasma proteins, and an enzyme labeled anti-rat CRP antibody (conjugate) is added and reacts 
with the antigen-antigen complexes. Following another incubation period, the wells are decanted 
and washed to remove unreacted conjugate. A hydrogen peroxide substrate with TMB as a 
chromogen is added to start color development. The intensity of the color is directly proportional 
to the amount of rat CRP in the sample. Therefore, the greater the intensity of the blue color, the 
higher the rat CRP concentration in the sample. The reaction is interrupted with a stop solution 
that turns the blue product yellow. The absorbance is read at a wavelength of 450nm on a 
spectrophotometer or plate reader.  
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REAGENTS PROVIDED 

 

 
MATERIAL REQUIRED BUT NOT SUPPLIED 

  Distilled or deionized water 

  Wash bottle 

  Dilution tubes 

  Pipettor with tips: 2µL to 1000µL 

  Adhesive cover for microplate 

  Microplate reader with 450nm filter    
 
PRECAUTIONS 
1. Bring all reagents to room temperature 

(19º-27ºC) before use. 
2. Store reagents at 2º-8ºC, and do not 

use beyond expiration date(s). Never 
freeze kit components. 

3. Do not return unused reagents back into 
their original vials or bottles.  

4. Do not interchange kit components 
between different lots of the same 
assay.  

5. Adhere to all time and temperature 
conditions stated in the procedure. 

6. Never pipette reagents or samples by 
mouth. 

7. The Stop Solution contains acid. Do not 
allow to contact skin or eyes. If exposed, 
flush with water.  

8. The standard serum and conjugate have 
not been screened for infectious agents. 
Since no testing can assure the 
absence of infectious agents, consider 
all materials, containers, and devices 
that are exposed to sample, standard, 
and conjugate to be contaminated with 
rat serum proteins. Wear protective 
gloves and safety glasses when using 
this kit.  

9. Dispose of all materials, containers, and 
devices in the appropriate receptacle 
after use. 

10. HRP-labeled conjugate and TMB 
substrates are photosensitive and are 
packaged in protective opaque bottles. 
Store in the dark and return to storage 
after use.  

  
 
 
 
 
 
 
 
 

1 X Pouch 
Antibody Coated 
Microwell Plate 

 
96 wells (12 eight well strips) in a microwell holder coated with 
pneumococcal C-polysaccharide, Ready-to-Use. 

1 X Vial 
Rat CRP 
Standard (10X) 

Green Cap 

0.25mL of rat serum with elevated CRP concentration at 
1.333µg/mL. Dilute standard stock 10X in Tris-T followed by 
three 3-fold serial dilutions to prepare standards at the following 
concentrations: 133.3, 44.4, 14.8, 4.9, and 0ng/mL.  

1 X Vial 
Anti-Rat CRP 
Conjugate (100X) 

Amber Cap 
0.13mL of 100X anti-rat CRP-IgG protein conjugated to 
peroxidase in buffer with preservative. Dilute conjugate in Tris-T 
to 1X prior to use.  

1 X Bottle 
Substrate 
Reagent 

Blue Cap 12mL stabilized tetramethylbenzidine (TMB), Ready-to-Use. 

1 X Bottle Stop Solution Red Cap 12mL Acidic Solution, Ready-to-Use. 

1 X Pouch Washing Buffer  
Tris with 0.05% Tween20, bring to 1L with distilled water and 
store refrigerated.  
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SPECIMEN COLLECTION AND PREPARATION  
Blood samples should be collected using 
approved venipuncture techniques by 
qualified personnel. Allow sample to clot and 
separate serum by centrifugation. Transfer 
serum aseptically to a tightly closing sterile 

container. Store at 2-8C. Alternatively, 
plasma extracted from blood drawn in 
heparin, EDTA, or ACD-containing tubes is 
acceptable. If testing is to be delayed longer 

than 5 days, freezing the sample at -20C or 
below is recommended.   
 
Upon specimen collection, dilute the sample 
1:1000 in Tris-Tween wash buffer (i.e. add 
2µL of sample to 2mL of wash buffer). 
Additionally, dilute the 1:1000 sample 1:4 in 
Tris-Tween wash buffer (i.e. add 100µL 
sample to 300µL of wash buffer). The final 
dilution for use in calculation is 1:4000. 

 
ASSAY PROCEDURE  
Note: It is recommended that a multi-channel pipettor be utilized to perform the assay if 
more than 16 samples and standards (2 test strips) are run.  
 
1. Bring all the reagents to room temperature before use. Reconstitute the Tris-Tween packet 

by washing out the contents with a gentle stream of distilled or deionized water into a 1-Liter 
container. Q.S. to 1 Liter with distilled or deionized water and store refrigerated when not in 
use.  

2. Dilute 10X standard stock to 1X working concentration in Tris-Tween to prepare 133.3ng/mL 
standard. Prepare remaining standards by serially diluting standards 3-fold three times to 
yield 44.4, 14.8, and 4.9ng/mL. Use Tris-Tween wash buffer for 0.0ng/mL standard.  
Consider the following dilution scheme as a guide: 
 

 
Standard 

Concentration 
(ng/mL) 

 

Tris-Tween 
Volume  

Volume 
Transferred 

Total 
Volume 

Final 
Volume 

*After serial dilution 

133.3 162µL 18µL 180µL 120µL 

44.4 120µL 60µL 180µL 120µL 

14.8 120µL 60µL 180µL 120µL 

4.9 120µL 60µL 180µL 180µL 

 
3. Using a new pipette tip for each, add 100µL of each standard and prepared sample into the 

appropriate wells. Samples and standards can be run in duplicate if desired. Incubate at room 
temperature for 30 minutes. 

4. Decant the contents from the microwells into a discard basin. Wash the microwells by filling 
each with Tris-Tween wash buffer, then decanting the wash buffer into a discard basin. 
Repeat for a total of 5 washes. 

5. Tap the microwells (face down) on a layer of absorbent towels to remove residual wash 
buffer. 

6. Determine the required volume of conjugate (1mL/strip or 120µL/well) to prepare. Dilute stock 
conjugate (100X) to working concentration (1X) with Tris-Tween wash buffer.  

7. Add 100µL of conjugate to each well. Incubate at room temperature for 30 minutes. Cover to 
avoid direct light. 

8. Repeat steps 4 and 5. 
9. Add 100µL of Substrate Reagent to each well. Incubate at room temperature for 10 minutes. 

Cover to avoid direct light. 
10. Add 100µL of Stop Solution to each well in the same sequence and at the same pace as the 

Substrate Reagent was added. 
11. Read the optical density (OD) of each microwell with a microtiter plate reader using a 450nm 

filter. Record the optical density (OD) of each microwell. 
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INTERPRETATION OF RESULTS 
Construct a standard curve using the OD values against the concentration of the standards. 
Unknowns are measured by interpolation from the standard curve. Final concentration must be 
multiplied by the dilution factor at which samples were prepared to get the actual concentration 
(ng/mL). If a sample contains CRP at a greater concentration than the highest standard, it should 
be diluted appropriately in Tris-Tween and re-tested. The extra dilution step should be taken into 
account when expressing the final result.  
 
ASSAY CHARACTERISTICS 
 
Below is an example of a typical standard curve.  

 

 

   Rat CRP Standard Curve 

 
 

 

 

Intra-assay reproducibility 
A typical example of the HELICA Rat CRP Assay run in 12 replicates yielded the following within 
assay variation. 
 

Standard (ng/mL) %CV 

133.3 8% 

44.4 5% 

14.8 5% 

4.9 4% 

 
 
 
 
 
 

Rat CRP Typical Calibration Curve

y = 0.1915Ln(x) - 0.1213

R2 = 0.9845
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Inter-assay reproducibility 
The HELICA Rat CRP Assay exhibited the following variability with two different kit lots performed 
12 times.   
 

Standard (ng/mL) %CV 

133.3 7% 

44.4 7% 

14.8 4% 

4.9 5% 

 
 

Limitations 
Lipemic sera may interfere with specific antibody reaction.  
 
The expected range of CRP from healthy rats in sera is <300µg/mL CRP. Similar results are 
expected in plasma. Data on urine and other fluids are not available. 

 

Limit of Detection  
The lower and upper limit of quantitation is 4.9 and 133.3ng/mL, respectively.  
 
Sensitivity 
The HELICA Rat CRP Assay is designed to detect elevated levels of CRP. The following data 
was produced to generate data on the sensitivity of the assay and may be useful in research 
applications where sensitivity parameters need to be defined (n=11). 
 

Mean OD Standard Deviation Detection Limit (ng/mL) 

0.056 0.007 2.5 

 
Quality Control 
It is recommended to routinely run at least two controls, each giving values at the top or bottom 
regions of the standard curve. An occasional prozone may be encountered in sera with high CRP 
values. In this situation, due to antigen excess, all the CRP available may not have reacted with 
the conjugate. Therefore, test at higher dilution (e.g. 1:16,000 and 1:64,000) to obtain more 
accurate results. 

 
Cross-Reactivity 
 

Species # of Runs % Cross-reactivity 

Mouse 10 100% 

Canine 15 0% 

Human 6 0% 

 
 
 
 
 
 
 
 
 



6 

 

REFERENCES 
1. Budeuneli E, Buduneli N, Vardar-Sengül S, Kardeşler L, Atilla G, Lappin D, and Kinane 

DF (2005). Systemic low-dose doxycycline and alendronate administration and serum 
interleukin-1beta, osteocalcin, and C-reactive protein levels in rats. J Periodontol. 76(11): 
1927-1933. 

2. Cai X, Wong YF, Zhou H, Xie Y, Liu ZQ, Jiang ZH, Bian ZX, Xu HX, and Liu L (2006). 
The comparative study of Sprague–Dawley and Lewis rats in adjuvant-induced arthritis. 
Arch Pharmacol. 373(2): 140-147. 

3. Chen K, Li F, Li J, Cai H, Strom S, Bisello A, Kelley DE, Friedman-Einat M, Skibinski 
GA, McCrory MA, Szalai AJ, and Zhao AZ (2006). Induction of leptin resistance through 
direct interaction of C-reactive protein with leptin. Nat Med. 12(4): 425-432. 

4. Cho WC, Yip TT, Chung WS, Leung AW, Cheng CH, and Yue KK (2006). Differential 
expression of proteins in kidney, eye, aorta, and serum of diabetic and non-diabetic rats. 
J Cell Biochem. 99(1): 256-268.  

5. Kalani R, Judge S, Carter C, Pahor M, Leeuwenburgh C (2006). Effects of caloric 
restriction and exercise on age-related, chronic inflammation assessed by C-reactive 
protein and interleukin-6. J Gerontol. 61(3): 211-217. 

6. Ling, S and Jabali F(2005). Effect of early phase adjuvant arthritis on hepatic P450 
enzymes and pharmacokinetics of verapamil: an alternative approach to the use of an 
animal model for inflammation for pharmacokinetic studies. Drug Metab and Dispos. 
33(4): 579-586. 

7. Ortiz RM, Gravano D, Torres SN, Grewal J, Mamalis A, Conte DA, and Navar LG (2006). 
Urinary C-Reactive Protein Excretion Increases in Angiotensin II-Dependent 
Hypertensive Rats. FASEB J. 20: A756-A757.  

8. Shagdarsuren E, Wellner M, Braesen JH, Park JK, Fiebeler A, Henke N, Dechend 
R, Gratze P, Luft FC, and Muller DN (2005). Complement activation in angiotensin II–
induced organ damage. Circ Res. 97(7): 716-724.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
___________________  
HELICA BIOSYSTEMS, INC. 
v.14 July 2017.  

http://www.ncbi.nlm.nih.gov/pubmed?term=Vardar-Seng%C3%BCl%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16274312
http://www.ncbi.nlm.nih.gov/pubmed?term=Karde%C5%9Fler%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16274312
http://www.ncbi.nlm.nih.gov/pubmed?term=Atilla%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16274312
http://www.ncbi.nlm.nih.gov/pubmed?term=Lappin%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16274312
http://www.ncbi.nlm.nih.gov/pubmed?term=Kinane%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=16274312
http://www.ncbi.nlm.nih.gov/pubmed?term=Kinane%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=16274312
http://www.ncbi.nlm.nih.gov/pubmed?term=Wong%20YF%5BAuthor%5D&cauthor=true&cauthor_uid=16703402
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhou%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16703402
http://www.ncbi.nlm.nih.gov/pubmed?term=Xie%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=16703402
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20ZQ%5BAuthor%5D&cauthor=true&cauthor_uid=16703402
http://www.ncbi.nlm.nih.gov/pubmed?term=Jiang%20ZH%5BAuthor%5D&cauthor=true&cauthor_uid=16703402
http://www.ncbi.nlm.nih.gov/pubmed?term=Bian%20ZX%5BAuthor%5D&cauthor=true&cauthor_uid=16703402
http://www.ncbi.nlm.nih.gov/pubmed?term=Xu%20HX%5BAuthor%5D&cauthor=true&cauthor_uid=16703402
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16703402
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16582918
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16582918
http://www.ncbi.nlm.nih.gov/pubmed?term=Cai%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16582918
http://www.ncbi.nlm.nih.gov/pubmed?term=Strom%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16582918
http://www.ncbi.nlm.nih.gov/pubmed?term=Bisello%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16582918
http://www.ncbi.nlm.nih.gov/pubmed?term=Kelley%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=16582918
http://www.ncbi.nlm.nih.gov/pubmed?term=Friedman-Einat%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16582918
http://www.ncbi.nlm.nih.gov/pubmed?term=Skibinski%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=16582918
http://www.ncbi.nlm.nih.gov/pubmed?term=Skibinski%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=16582918
http://www.ncbi.nlm.nih.gov/pubmed?term=McCrory%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=16582918
http://www.ncbi.nlm.nih.gov/pubmed?term=Szalai%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=16582918
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhao%20AZ%5BAuthor%5D&cauthor=true&cauthor_uid=16582918
http://www.ncbi.nlm.nih.gov/pubmed?term=Yip%20TT%5BAuthor%5D&cauthor=true&cauthor_uid=16598775
http://www.ncbi.nlm.nih.gov/pubmed?term=Chung%20WS%5BAuthor%5D&cauthor=true&cauthor_uid=16598775
http://www.ncbi.nlm.nih.gov/pubmed?term=Leung%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=16598775
http://www.ncbi.nlm.nih.gov/pubmed?term=Cheng%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=16598775
http://www.ncbi.nlm.nih.gov/pubmed?term=Yue%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=16598775
http://www.ncbi.nlm.nih.gov/pubmed?term=Judge%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16567369
http://www.ncbi.nlm.nih.gov/pubmed?term=Carter%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16567369
http://www.ncbi.nlm.nih.gov/pubmed?term=Pahor%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16567369
http://www.ncbi.nlm.nih.gov/pubmed?term=Leeuwenburgh%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16567369
http://www.ncbi.nlm.nih.gov/pubmed?term=Wellner%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16109917
http://www.ncbi.nlm.nih.gov/pubmed?term=Braesen%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=16109917
http://www.ncbi.nlm.nih.gov/pubmed?term=Park%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=16109917
http://www.ncbi.nlm.nih.gov/pubmed?term=Fiebeler%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16109917
http://www.ncbi.nlm.nih.gov/pubmed?term=Henke%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16109917
http://www.ncbi.nlm.nih.gov/pubmed?term=Dechend%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16109917
http://www.ncbi.nlm.nih.gov/pubmed?term=Dechend%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16109917
http://www.ncbi.nlm.nih.gov/pubmed?term=Gratze%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16109917
http://www.ncbi.nlm.nih.gov/pubmed?term=Luft%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=16109917
http://www.ncbi.nlm.nih.gov/pubmed?term=Muller%20DN%5BAuthor%5D&cauthor=true&cauthor_uid=16109917

