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Abstract 

A study was conducted to compare the suitability of blood collected on filter papers with correspond­
ing fluid serum samples in serodiagnosis of bovine anaplasmosis using DOT-ELISA, RCAT and West­
ern imunobtotting. Serum was obtained from blood collected by jugular venipuncture of288 heads of 
cattle and stored at -70 °C. About 0.2 ml of the corresponding blood sample was applied and dried on 
filter paper (Wbatman No.1) after collection in duplicates. One of the duplicates was stirred at room 
temperature and the other at 4°C. Subsequently, sera were eluted from the dried blood samples on the 
filter paper with a solution of 1.8 ml PBS Tween 20% at pH of7.2 to give a dilution of 1:100. Antigens 
were prepared as described by Montenegro-James et al (1988) and analysed by DOT-ELISA and West­
ern immunoblot at dilutions ranging from 1:25 to 1:200. Results showed that dried blood samples on 
filter paper were suitable for sero-epid€miological studies of bovine anaplasmosis and storage at room 
temperature for 6 months did not affect reactivity. 
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Introduction 

Bovine anaplasmosis caused by Anaplasma 
marginale is a worldwide tick-borne disease af­
fecting •cattle, small ruminants and some wild 
ruminants such as deer and buffalo. The disease 
is of great economic imponance in tropical and 
subtropical regions of the world because of losses 
through mortality, reduced milk production, and 
poor .weight gain especially in the newly intro­
duced highly susceptible exotic dairy cattle. 

Currently available diagnostic methods in-

elude parasitological examination of blood 
smears and serological methods such as the Cap­
illary Agglutination Test (CAT) (Ristic, 1962), 
Rapid Card Agglutination Test (RCAT) 
(Amerault and Roby, 1976), complement Fixa­
tion Test (CFT), Indirect Fluorescent Antibody 
Test (IFAT), conventional ELISA and more re­
cently DOT-ELISA (Montenegro-James et al 
1988). 

A major problem in the hot tropics is the col­
lection and preservation of biological materials 
for laboratory diagnosis. These countries lack 
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cold chain facilities, fast means of transporta­
tion, and modem diagnostic laboratories. Con­
sequently, biological samples get spoiled while 
in transit to the central diagnostic laboratory. 

This study was undertaken to evaluate the 
suitability of blood collected on filter papers in 
comparison with corresponding fluid serum sam­
ples in the serodiagnosis of bovine anaplasmosis 
using DOT-ELISA, RCAT, and Western 
immunoblotting. 

Collectiot: and processing of sarn(Ji~~s 

Ten millilitres of blood were collected from 
the jugular vein of each of 288 heads of cattle in 
cl:::an universal oottles. The bottles were left at 
!·ooro temperature for 3-6 hours in order w al­
low separation of serum. The separated serum 
was transferred into piastic vials and kept fro­
zen at -7Cf'C until required. 

About 0.2 ml of the corresponding blood sam­
ple was applied in duplicate on Whatman 's fi.J­
ter paper No. 1 immediately after collection from 
the jugular vein. The filter papers were air-dried 
and were placed individually in self-sealing plas­
tic bags. One group was stored at room tempera­
ture and the other at 4°C. 

Elu.tion of serum from dried blood 

The samples on the filter papers were cut off 
the filter paper using a sharp scalpel blade and 
placed each in a wide mouth plastic centrifuge 
bottle containing 1.8 ml of PBS 0.05% Tween 
20, pH 7.2 to give a dilution of 1:100. The sam­
ples were left to elute overnight at room tem­
perature. 

Known positive and negative control sera 

Sixteen samples of known positive control 
sera were obtained from cattle experimentally 
infected with A. marginale (Florida strain) and 
from the naturally infected animals and were 
parasitologically positive to the infection. 

Sixteen samples of negative sera were ob-

tained from cattle known to have been exposed 
to anaplasmosis and shown to be negative 
parasitologically and serologically. Filter paper 
samples were prepared from reference positive 
and negative sera as described above. 

Anaplasma marginale antigens (Florida isolate) 

The antigens used in both DOT-ELISA and 
Western immunoblot were prepar~ :as ~escrired. 

by Montenegro-James et al. (1988). 
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Results 

The reactivity in both DOT-ELISA and West­
ern immunoblotring was similar to those ob­
~ained with the sera diluted 1: 100. Filter paper 
samples gave lower reactivity in the Rapid Card 
Agglutination test when compared wid1 the cor­
responding serum samples. 

In the D OT-ELIS A and Western 
immunoblotting, there was 100% agreement in 
the titres between the eiuates from filter papers 
stored at room temperature and those stored at 
4°C. Room temperature storage conditions did 
not significantly affect reactivity. Eluates from 
filter papers stored for six months at room tem­
perature continued to give similar reactivity as 
those from freshly prepared filter papers in both 
DOT-ELISA and Western blot and in the Rapid 
Card Agglutination test. Similar polypeptide 
profiles were demonstrated using conventional 
sera and filter paper eluates. 

Discussion 

These data support the suitability of collect­
ing blood samples on filter paper for sero-epi­
demiological studies of bovine anaplasmosis. 
There was 100% agreement between the 
serological results from filter paper samples and. 
those from serum samples in all the tests used. 
Storage at 4°C and at room temperature for c•er 
six months did not affect the reactivity. 
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Dried blood samples on filter papers have also 
been used successfully in studi~s of Eastern 
Equine Encephalomyelitis (Karstad et al, 1957) 
and Newcastle diseases (Beard and Brugh Jr. ; 
1977), and the technique was ~so highly rec­
ommended and found suitable for ELISA test in 
the diagnosis of a number of poultry disease 
(Synder, 1985). This technique offers a number 
of advantages : (i) only minimum amount of 
equipment is necessary, (ii) no special technical 
training is required, (iii) safety and ease of trans­
portation and storage, (iv) long shelf-life (up to 
six months), and (v) adaptability to small ani­
mal blood sampling. 

The suitability of blood collected on filter 
papers in comparison with corresponding fluid 
serum samples in the diagnosis of bovine 
anaplasmosis was studied using DOT-ELISA, 
Western immunoblot and RCAT. Dried blood 
on Whatman filter paper No. I was eluted in 1.8 
ml of PBS 0.05% Tween 20 given an initial di­
lution of 1:100. The reactivity in both DOT­
ELISA and Western immunoblotting were simi­
lar to those obtained with the sera diluted 1:100. 
Filter paper samples gave lower reactivity in the 
RCAT when compared with corresponding se­
rum samples. There was no significant differ­
ence in the reactivity between the eluates from 
filter papers stored at room temperature and those 
stored at 4°C. Storage at room temperarure did 
not even significantly affect reactivity. Eluates 
from filter papers stored for six months at room 
temperature continued to give similar reactivity 
as those from freshly prepared filter papers in 
both DOT-ELISA and Western blot, and in the 
RCAT. 

It is concluded that collecting blood on filter 
papers is a suitable technique for large scale 
screening and for sero-epidemiological studies 
and offers a lot of advantages especially in de­
veloping countries where transport and cold 
chain facilities are a major C0!1Straint • 

3 

References 

Amerault, T.E. and Roby, T.D. (1976). Rapid 
Card Agglutination Test. Department of Ag­
riculture, Animal Parasitology Institute, 
Beltsville, MD, USA. 

Beard, C.W. and Brugh, M. Jr. (1977). Use 

of the Babuto blood sampling paper strip for 
Newcastle disease serology. AvianDis. 21(4) 
: 630-636. 

Karstad, L., Spalatin, J. and Hanson, R.E (i 957). 
·Application of the paper disc technique iO th·~ 

collection of whole blood and s.e::u:-n saropi.e5 
in studies on Eastern Equine 
Encephalomyelitis. J. Infect. Dis. 101:295-
299. 

Montenegro-James, S.J., Guillen, AT., Ma, SJ. 
and Ristic, M., (1988). Use of the DOT­
ELISAwith isolated.A. marginaleinitial bod­
ies for the serodiagnosis of bovine 
anaplasmosis. Am. J. Vet. Res. (Submitted 
for publication). 

Ristic, M. (1962). A capillary tube- agglutina­
tion test for anaplasmosis. A preliminary re­
port. 1. Am. Vet. Med. Assoc. 141 : 588-594. 

Synder, D.B. (1985). Latest developments in 
the Enzyme-linked Immunosorbent Assay 
(ELISA). Avian Dis. 30 (1):19-23. 


