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Abstract: The requirement for cold chains 

sometimes prevents samples from being sent from 

the field to the laboratory, which is necessary for 

diagnosing this disease. 

The method using Whatman 3MM blotting paper to 

transport and analyse African Swine Fever during 

sporadic cases has been put forward for the 
diagnosis of ASF in three localities in Madagascar. 

It involves a direct PCR test (conventional) and an 

ELISA test on blood samples taken on blotting 

paper. After impregnation, the blotting paper was 

dried and a fragment of approximately 2mm2 or 

40mm2 was placed directly into a PCR tube or 

ELISA plate respectively, into which the reaction 

mixture was added.  

A total of 65 pigs were analysed in this study. The 

overall prevalence of infection was 40% (CI95%: 

27.85 - 52.15) for viral detection by direct PCR 

using Whatman 3MM blotting paper, and 0% for 
antibody detection by ELISA serology. 

The use of this technique has produced promising 

results and has saved several farms in Madagascar 

since 2019. In this study, the Whatman 3MM 

blotting paper proved to be a medium for collecting 

and storing pig blood from a distant locality without 

using the cold chain to detect the presence of 

African swine fever in 2021. 

 

I. Introduction 

African swine fever (ASF) is a highly contagious viral disease caused by a virus belonging to the Asfaviridae 

family and the Asfivirus genus [1](Dixon, 2005). It is transmissible and affects wild and domestic swine, and 

has very severe epidemic characteristics with very high mortality rates [2, 3] (Grangé, 2016; Atuhairwe, 2013). 

In Madagascar, this disease was ignored until it was first diagnosed in December 1998.  

 

The lack of medical prophylaxis and treatment for ASF means that the disease must be diagnosed quickly if it is 

to be controlled and eradicated [4] (Randriamparany, et al., 2016). Diagnosis of ASF is based on detection of the 

virus or detection of antibodies. Numerous techniques can be used, but the choice of test depends on financial 

resources, equipment and techniques, the level of urgency and the virus strain in question [5] (Franco, 2006). 

However, low-income countries are vulnerable to this disease. Whatman 3MM filter papers contain no 

additives, so they can preserve infectivity and can theoretically be used for further amplification of pathogens. 

Another advantage is that they contain no PCR inhibitors and can be used directly in conventional PCR without 

prior nucleic acid extraction, as has already been demonstrated in the detection of ASFV [6] (Michaud et al., 
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2007). On the basis of these results, this study was designed to assess whether Whatman 3-MM filter papers can 

be used to diagnose ASF using a series of currently available tests that were originally designed for the detection 

of ASF virus and antibodies in conventional biological samples.  

 

The aim of this study is to use Whatman 3MM blotting paper to collect pig blood. This same sample is used to 

detect both the ASF virus using the PCR technique, and the presence of circulating antibodies to viral infection 

using Enzyme-Linked Immunosorbent Assay (ELISA). This technique is fast, easy to perform and does not use 

cold chains, which usually cause problems in most developing countries. 

 

II. Materials and methods 

This study is being carried out in three different localities in Madagascar to diagnose suspected cases of ASF in 

Arivonimamo, Port Bergé and Vangaindrano in 2021. The samples used are blotting papers that have been 

impregnated with the blood of slaughtered pigs, then dried and stored in an envelope at room temperature until 

use. The samples were then sent to the National Veterinary Diagnostic Laboratory in Itaosy, Antananarivo, 

where they were tested. The samples were analysed at the Laboratoire National de Diagnostic Vétérinaire 

(LNDV), located in Itaosy, Antananarivo 102, Madagascar. 

 

II.1 Methods 

II.1.1. Preparation of samples 

a) Preparation of filter paper 

Whatman 3MM blotting papers, which are often used for the storage and detection of genetic or protein 

material, were selected for this study. The 3MM blotting papers were cut into 5 x 0.5 cm strips. The strips were 

soaked (Figure 1) in whole blood taken from slaughtered pigs and left to dry. 

 

 
 

Figure 1: Collection of samples on Whatman 3MM blotting paper during the bleeding of a pig 

 

Once dried, the filter papers were stored at room temperature (22-25°C) or at 37°C until use. 

 

b) Conventional samples 

For tissue and blood samples, viral nucleic acids were prepared using the QIAamp viral DNA mini kit 

(QIAGEN, Venlo, The Netherlands) as described by King and colleagues in 2003 and stored at -80°C until 

subsequent PCR analysis. 

 

 

II.2.1. Diagnostic procedures 
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a) Conventional direct PCR 

The highly conserved region of the genome coding for the p72 protein of the ASF virus was amplified by PCR 

using 5 prime Mastermix (Eppendorf, Montesson, France). Dried blood from infected pigs was placed directly 

into PCR tubes without prior nucleic acid extraction. A 2 mm2 piece of filter paper was placed in each 0.2 ml 

PCR tube. The reaction mixture was added to a final volume of 50 µl to allow correct immersion of the filter 

papers. The reaction mixture contained 0.4 µM of forward primer: 5'-T C G G A G A TG T C A G G T A G G-

3' and reverse primer: 5'-G C A AAA G G A T TT G G T G A A T-3'. PCR was performed as follows: (i) 5 min 

at 95°C; (ii) 35 cycles for 30 s at 95°C, 30 s at 55°C, and 30 s at 72°C; (iii) 7 min at 72°C. 

A PCR fragment of 346 base pairs was visualised on an agarose gel. A negative control from an uninfected pig 

was included. Fragment size was defined by comparison with DNA ladders. 

Using the same master mix and primers, 15 µl of DNA extracted from blood and tissue was analysed in final 

volumes of 50 µl. The reaction mixture was processed as follows: (i) 5 min at 95°C; (ii) 35 cycles, 30 s at 95°C, 

30 s at 60°C and 30 s at 72°C; (iii) 10 min at 72°C. 

b) Elution of antibodies from 3MM filter papers for antibody detection by ELISA and evaluation of 

assay performance. 

Paired samples (3-MM filter papers containing blood and dried sera) were taken from experimentally infected 

pigs. 

A 40 mm2 piece of 3-MM filter paper containing dried blood was removed and added to a 100 µl volume of 

ELISA buffer (Ingezim PPA Compac, Ingenasa, Spain). After incubation for 2 hours, the eluate was collected 

and tested in the company's specially designed ELISA kit. Sera were tested in the commercial version of this kit 

according to the manufacturer's instructions. 

 

III. Results 

 

During the year 2021, sixty-five (65) samples of blotting paper soaked in pig blood were collected and received 

at the laboratory. In the Commune of Imeritsiatosika, 14 samples were collected at the request of a pig farmer in 

March 2021. 25 pig samples were received from the Vangaindrano slaughterhouse in June 2021. 26 samples 

were then recovered following a mission to farms in the Commune of Antafiakatsaka, Port-Bergé district, in 

December 2021.  

The samples received were analysed using two ASF diagnostic techniques. These were the detection of 

antibodies by ELISA and the search for viral circulation by PCR.  

Using 3MM blotting paper as the sample, detection of African swine fever virus by PCR gave us 26/65 positive 

samples, giving an overall prevalence of 40% (IC95%: 27.85 - 52.15). No positive results were found for the 

detection of antibodies to ASF in 65 samples. The results are summarised in Table 1. 

 

Table 1: Detection of PPA virus by PCR technique using samples of 3MM filter paper soaked in pig blood 

 

Year Region District Commune 
Filtre Papiers 3MM  

Collected Pos PCR (%) Pos Anticorps 

2021 

Itasy Arivonimamo Imeritsiatosika 14 9 (64,29) 0 

Sofia Port Bergé Antafiakatsaka 26 14 (53,84) 0 

Fitovinany Vangaindrano Vangaindrano 25 3 (12) 0 

   

Total 65 26 (40) 0 

 

Pos : positive 
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IV. Discussion 

In this study, the performance of Whatman 3MM filter papers for blood collection on blotting paper and their 

storage at room temperature (>22°C) with current diagnostic procedures gave convincing results for the 

detection of African swine fever.  

We did not find any positive samples when analysing the 3MM blotting papers using the ELISA Kit. This result 

suggests that there are no antibodies circulating in the animal's blood that are detected around the 14th day of 

incubation of the virus. Another idea is that low concentrations of antibodies may not be detected in 3MM filter 

papers compared with sera. 

In contrast, a prevalence of 40% was found using molecular techniques, which are the most popular diagnostic 

procedures used for the rapid identification of animal and human diseases.  

In this study, it was demonstrated that 3MM filter papers offer a remarkable advantage over conventional 

biological materials, as nucleic acid extraction is not required. Thus, to be able to carry out direct, conventional 

PCR implies a considerable reduction in the time required for molecular diagnosis and in the cost. Another 

potential advantage is the reduction in potential contamination during sample processing. It was possible to use 

Whatman 3MM filter papers collected as early as 2-3 days after infection in conventional direct PCR or real-

time PCR for early detection or real-time PCR for early detection of the ASF genome in the three different 

experiments. According to Randriamparany et al 2016, ASF virus was detected for at least 9 months at room 

temperature (22-25°C) and it is likely that even higher temperatures do not interfere with material preservation 

and virus detection, as shown by other authors [6, 7] (Michaud et al., 2007; Uttenthal et al., 2013).  

 

V. Conclusion 

Whatman 3MM blotting papers are an inexpensive, simple and rapid means of blood collection, reservation and 

diagnosis of African swine fever disease by ELISA and conventional direct PCR. Advantages of 3MM blotting 

paper strips include the smaller volume of blood required and the ability to collect a large number of samples in 

the field. Whatman 3MM blotting papers can be used as a multivalent medium for versatile diagnosis in tropical 

conditions. In the Materials and methods section, 3MM filter papers stored at room temperature must be eluted 

for several minutes or hours by shaking in the appropriate buffer to allow antibody recovery. However, this 

disadvantage does not exist for molecular techniques which, after a serological test, are the most popular 

diagnostic procedures used for the rapid identification of animal and human diseases. The disadvantages found 

could be improved by optimising this technique. 
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