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 Introduction 
•Pregnancy-Associated Glycoproteins (PAGs), also known as 
pregnancy-specific protein B (PSPB) are used since early eighties as 
pregnancy markers in cattle and other ruminant species.  

•Until now, PAGs are mainly assayed in plasma or serum samples by 
using radioimmunoassay or ELISA systems.  

 Aim 
The aim of this work was to develop a very sensitive and robust 
immunoassay offering the possibility to quantify PAG in milk 
samples: the PAG-immunoradiometric assay. 

Materials and Methods 
 
 
 
 
 
 
 
 
 
 
 
 
Reagents: 

- Purified bovine PAG 67kDa was used as standard at concentrations 
ranging from 100 to 50,000 pg/mL.  

- Highly purified immunoglobulin hp-Ig708 (purified from polyclonal 
antiserum raised against caprine PAG 55kDa+59kDa) was used as 
capture antibody (0.01 µg/tube).  

- The hp-Ig727 (purified from polyclonal antiserum raised against 
purified boPAG67kDa) was used as detection antibody (1:8,000).  

- Radiolabeled streptavidin (125I-Strep; 50,000 cpm/100 µL) was 
used to reveal the Ab-Ag-Ab-Biot complexes 
 

Validation protocol: 

a) Minimum detection limit (MDL) was calculated as the mean 
concentration minus twice SD of 10 duplicates of the zero (B0) 
standard.  

b) Reproducibility was determined by calculating the intra- and inter-
assay coefficients of variation (CV).  

c) Accuracy was determined by adding increasing quantities of 
purified boPAG67kDa (10, 20, 40 and 80 pg) to bovine milk 
containing low PAG concentrations.  

d) Specificity was tested regarding 16 different compounds including 
carbohydrates, aspartic proteinases, hormones and major milk 
proteins. These molecules were tested at dilutions ranging from 0.1 
ng/mL to 100 µg/mL.  

e) Parallelism was assessed by serially diluting pregnant cow milk 
containing relatively high PAG concentrations. 

Results 
Mean standard curve of IRMA-PAG 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
a) MDL was 4 pg/mL (more sensitive than RIA: 100 à 200 pg/mL) 

b) Reproducibility:  

 - CV intra-assay (20 replicates in the same assay) : 13.7% (194.4 ± 
26.6 pg/mL)  

 - CV inter-assay (10 different assays) : 15.8% (193.7 ± 30.6 pg/mL). 

c) Accuracy:  
 

 
 
 
 
 
 
 

 

d) Specificity: 

No cross reaction was observed with almost all tested compounds 
except lactoferin (2.4%), rennin (2.5%), porcine pepsinogen (2.3%) and 
porcine pepsin (5.2%) at 100 µg/mL (most of them at supra-
physiological levels).  

e) Parallelism: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Conclusions 
•The new IRMA-PAG is highly sensitive, accurate, precise and reproducible for PAG measurements in bovine milk samples.  
•Parallelism test reveals an excellent ability to quantify PAG concentrations in milk of dairy cattle.  
•This new test can be an alternative method useful for pregnancy diagnosis and follow-up in bovine species without stress for 
sample collection. 
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Fig. 1. The sample (volume until 4 mL) was incubated in the tube. After incubation, the whole 
sample was eliminated by several washes. Thereafter, an other antibody bound to biotin 
(detection antibody) was added in order to quantify the antigen present in the sample. After 
a second wash, the reaction was revealed by adding a Streptavidin tracer (125I). 

Fig. 2. Binding ratio of eleven standard curves assayed by IRMA –PAG (mean ± SD). In the graphic 
inside (zoom) a focus was done on the std concentrations ranging from 100 to 1,560 pg/mL. 

Table 1. Recovery of boPAG added to a sample containing low PAG concentrations. 

Fig. 3. Parallelism between standard curves and serial dilutions  of milk or serum from pregnant 
cows. Dilutions of bovine milk containing detectable PAG concentrations were parallel to 
standard curve. 


