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Four different antigenic extracts of Dermatophilus con~olensis v.ere evaluated for their 
!>uitability for counterimmunoelectrophoresis (CIE) technique in detecting antibodies to D. 
congolensis. Thirty (30) sera collected during an outbreak of de:matnphilosis in a herd of 
Santa Gertrudes cattle were tested. Twenty-eight (28) of the sera reacted to at least one of the 
antigenic extracts while 14 of them reacted to all the four exuacis. Twent) (20) sera reacted 
to the two extracellular extracts (ammonium sulphate extracts, DcAS and extracellular 
polysaccharide, DcPS) while 18 sera reacted to the two whole cell-assoc:ia ted antigens (Triton 
X-100 extract of the cell walls, DcTX and cytoplasmic antigens, DcCP). Twenty-eight sera 
(93.33%) reacted to DcAS followed by 25 (83.33%) sera which reacted to DcCP, 21 (70.0%) 
to DcTX and lastly 20 (66.67%) to DcPS. Twenty-four 80.0% sera reacted to both DcAS 
and DcCP; 18 (60.0%) and 15 (50.0%) of the sera reacted to both DcPS and DcTX antigens 
and DcPS and DcCP antigens respectively. Of the four extracts, only DcAS and DcCP 
detected multiple antibodies and these antigenic extracts \\ere found to have the highest 
mtibody detection rates. This observation recommends the extracellular and cytoplasmic 
antigens for seroepidemiological studies of dermatophilosis. 

INTRODUCTION 

Dermatophilus co11gole11sis, the aetiological agent of dermatophilosis, is fairly 
homogenous in its antigenic constitution and all isolates so far characterized are classified as 
belonging to the same strnin (1). In spite of the extensive studies of humoral immunity to 
dermatophilosis, the antigenic components of D. co11gole11.sis have still not been well-defined. 
Makinde and Wilkie (2) and Makinde (3) observed that antibody to extracellular antigens were 
abundant in acute and/or mild active dermatophilosis infec tion while in chronic infections 



 

Nig. J. Biotechn. VoL9 No. 1 (1998) 83 

higher levels of antibody were fo.md against whole cell-associated antigens of D. congolensis. 
These observations therefore indicate that the choice of antigen would determine the level of 
antibody detectable as well as the se\erity of infection which in turn is directly related to the 
level of stimulation by different components of the causative organism. 

Thus, proper evaluation of fulminating dermatophilosis in a herd of cattle during an 
outbreak will require the use of specific antigenic components of D. co11golensis that are likely 
to give the most realistic indications of the different phases of the disease in the host 
irrespective of the serological test used. This would in tum advise on the appropriate 
chemotherapeutic measures to take to control the outbreak. ln this study 
counterimmunoelectrophoresis which has been found to be a useful technique in the serological 
diagnosis of dermatophilosis (4 I was utilized lo evaluate the antigenic preparations from the 
exaacellular products of D. congolensis and compare them with its whole cell extracts in an 
outbreak of dermatophilosis. 

~1ATERIALS AND METHODS 

Sera 

Thirty (30) animals with dermatophilosis infection in a herd of Santa Gertrudes cattle 
were bled via the jugular vems and sera subsequently separated from the blood were stored 
frozen at -20°C. 
Antigens 

D. congole11sis isolated from a scab from one of the infected animals was subcultured 
in trypticase soyabroth as described b) .\fakinde (3). Four extracts were subsequently prepared 
from the broth culture to serve as sources of antigens. 

The ammonium sulphace extract of the culture supernatants (DcAS) and cytoplasmic 
antigens (DcCP) were both prepared as described by Makinde and Ojo (5). Extracellular 
polysaccharide of D. co11golensis was prepared by the method described by Rosan and 
Hammond (6). Briefly, three volumes of acetone were added to the D. co11gole11Sis broth 
culture filtrate and the precipitate formed was allowed to settle at 4°C for 48 hours before 
collection by centrifugation at 10,000 g for 30 minutes. The precipitate was suspended in 10% 
trichloroacetic acid first for 4 hours at room temperature and later for 24 hours at 4°C. The 
supernatant from the precipitate formed was collected by centrifugation at 10,000 g for 10 
minutes to which an equal volume of acetone was added. The precipitate formed was allowed 
to settle at 4°C for 24 hours, collected by centrifugation and dissolved in distilled water. The 
solution obtained was dialyzed against distilled water at 4°C for 72 hours with three water 
changes. The thick slimy dialysate was lyophilized and designated as DcPS. 

Detergent extraction of D. congolensis cell walls was carried out as described by Heam 
and Mackenzie (7). Cell wall pellet obtained from whole cell homogenate prepared as 
described by Makinde and Ojo (5) was suspended in lOOml of O.SM NH4HC03 at pH 8.0 
containing 0.5% (vol/vol) of Triton X-100 (Scintillation Grade, Packard Instrument Co. IL, 
USA) and extracted with stirring for 2 hours at 30°C. The supernatant was collected by 
centrifugation at 10,000 g for 30 minutes and saved. The pellet obtained was subjected to 
another round of detergent extraction as described above with 50 ml of the bicarbonate and 
detergent solution and the supematants collected. Both supernatants were pooled and 
lyophilized and designated as DcTX. 
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Counterimmunoelectrophorcsi1; 

The method described by Makinde and Majiyagbe ~:) ll.'35 adopted. At the end of 
the each electrophoresis run precipitation lines were checked for and readings were recorded. 

RESULTS 

Figure I summarises the antibody detection rates of ti>! four '1Iltigenic extract of D. 
congolensis in CIE in an outbreak of dennatophilosis lbe} at emphasize the inter
relationship between the various extracts. The antibody dete~ a:e:;. .i.as highest with DcAS 
(28 or 93.33%) followed by DcCP to (25 or 83.33%), DcTX (:I • - ·• 11%) and DcPS (20 or 
66.67%). All the four extrac ts detected antibody in 14 (~:;; of !he :;era while 24 out of 
25 sera which reacted with DcCP also reacted positively \\ nh De.A __ All the 20 sera reactive 
with DcPS also rt!acted with DcAS. Eighteen and 15 sera whim reac1ed with DcPS also 
reacted positively with DcCP and DcTX respectively. 

The sensitivity and specificity of the various antigen og,nen compdred with one another 
are shown on Table l(a to h). DcAS and DcCP were found to be me re sensitive than the 
others while DcPS was 1he most specific. 

DISCUSSION 

The differences in sens1t1v1t y between differem ~ro&o;ii:al ·!:!st:; and within a 
serological test reflect inheren1 variables distinctive to vanous p:ooedrrt"' .!~d the nature of 
antigens used (8). Thus the usefulness of any serological met: .:x:! \loill therefore depend on the 
relationship and relevance of the antigen chosen for the te · ..s ,.,-ell as the :.pectfic antibody 
responsible for immunity agai •tie o rganism being investiga·ed. The dxice of immunogenic 
components of D. co11gole11sis for serological studies will lkel} ~ru a dearer and more 
valuable picture of the disease than just any antigenic component:~ Ats.'.> the more purified the 
antigen chosen for such studies the more definitive and specific, the re~t:s are likely to be. 

Selective use of different antigenic prepara tions of D. c-on~oloz.sis ha.<: been carried out 
previously by various workers (2,4,5 ,9, 10, 11, 12). Observations made in this study showed that 
different components of D. congolensis stimulate immune resporr~' in infected animals to 
various degrees depending on their exposure to the hosts or on their anti;enicity. It is also 
likely that multiple slimulation of these responses due to continuous reinfections or persistent 
infections in both acute and chronic cases most espe.::all} during an outbreak of 
dermatophilosis do occur. II was also observed that most ~• the affected animals reacted 
against the crude extracellular and cy1oplasmic antigens, which are likely to contain the highest 
proportion of proteins and 1herefore are expected to be more antigenic man the purer detergent
extracted antigens which wo uld normally contain lo w concentra1.J0n.-. of different types of 
proteins in relation to carbohydra1e (5, 13,14). 

This study further confirms previous observations on :he importance of antigenic 
components of D. co11gole11sis 1hat should be used for seroloJtC.il studies of dermatophilosis. 
The CIE as used in this study also consolidates the assertions made by Makinde and Majiyagbe 
(4) on the choice of antigens for antibody detection by CIE "hile al the same time confirms 
the superiority of extracellula r and cytoplaslJliC antigens of D. co11gole11sis in passive 
haemagglutination studies as observed by Makinde and Ojo (5). 

In conclusion, it is suggested that for a prirnaT) investigation of an outbreak of 
dermatophilosis both extracellular and cytoplasmic antigens of D. co11golensis would be ideal 
for detecting antibody respo nse. 1ne CIE as a serological test has also been found to be 
suitable because of its sensitivity and Spt!cificity and also because it is a simple and cheap test 
to carry out in the tropics where large scale seroepidemiological surveys are still favoured. 
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FIGURE I: Inter-relationship between four different extracL'> of D ~o msis and their antibody 
detection rates in dermatophil osis by counter-immunoek~t:-i 'resis CIE 

[ 

DcAs;DcPS 

i 
20(66.67 ) 

I 

I 
J 
DcAS De PS 

DcAS;DcPS ; DcTX;DcCP 
14(46 . 67 ) 

I 

@S;DcTX 
5') . 0%) 

I 

De TX 
28(93 .33%) -- 20(66 . 67 ) -- 21(70 . 0 

I 
I 

i 

DcAS; DcTX DcPS;DcCP 
l':• (56 . 67 %) 18(60 . 0~) 

DcTX;DcCt' 
18 60.~ 

_J :c::. 
) 

I 
~5 E.3.33 

l I 

l 
I 

DcAS;'.:lcC? 
24(80.0tJ 

I 



 

Nig. J. Biotechn. Vol.9 No. 1 (1998) 87 

·r ABLE I(a): Comparison of De PS, DcTX and DcCP with DcAS in the detectton ot f) ro11golensis antibody from 30 Serum samples 
by CIE. 

DcAS 

Positi ve 
Negati ve 
Sensitivi ty 
Specificity 
Positi ve 
Predictive value 
Negati v• 
Prechctive value 

(b) 

DcPS 

Positi ve 
Negati ve 
Sc 11si11 vity 
Specificity 
Positi ve 
l'r l'd1ct1ve vah1l' 
N1·~·.111 v1· 
1'1t•thl llVI' V,lhll' 

Positive 

20 
0 

De PS 

Negative 

8 
2 
20/28(7 1.4%) 
2/2(100%) 

20/20( 100%) 

2/10(203) 

DcTX 

Positi ve 

15 
6 

De TX DcCP 

Positive Ne~ut1 vt· Positive Negative 

19 9 24 4 
2 () I I 

I IJ/Nl( ( 1 7 8) 24/28(85.7%) 
0/)(0 '1) 1/2(50%) 

1 'l/ I I (110 "··:,) 24/25(96%) 

0/'l(0%) 1/4(25%) 

DcCP 

N1·p.1t l\'I Positive Negative 
-
5 18 2 
I 7 3 
I "I/ J0(1"i ''I, ) 18/20(90.03) 
1/10( 10 %) 3/7 (43.0 %) 

15/2 I (7 I .4 3 ) 18/25(72.03) 

·1/9(44.4 %) 3/5 (60%) 



 

Nig. J. Btotechn. Vol.9 No. 1 (1998) 88 

(c) 

DcAS DcPS 

Positive :\egari\e 

Positive 20 8 
Negative 0 2 
Sensitivity 2Q:S{'ilA%) 
Specificity 2(2 100% 
Positive 

Predictive value 20/W :00%) 
Negative 

Predictive value 2/10(20%) 

(d) 

DcAS De TX 

Positive Negative 

Positive 19 9 
Negative 2 0 
Sensitivity 19/28(67.8) 
Specificity 0/2(03) 
Positive 

Predicti\e value 19/21(90.53) 
Negative 

Predictive value 0/9(03) 

(e) 

DcAS DcCP 

Positive Negath·e 
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Positive 2~ 
. 
~ 

Negative 1 I 
Sensitivity :! _:cs:;~> 
Specificity 1/:(50~) 
Positi ve 
Predictive value :! -~C96~) 
Negative 
Predictive value lf-!(:!550) 

(f) 

De PS De TX 

l\hithe Negative 

Positive 15 5 
:\egative 6 4 
Sensitivity 15/20(75%) 
Specificity 4/10(40%) 
Positive 
Predictive value 15/21(71.4%) 
~egative 

Predictive value 4/9(44.4%) 

(g) 

DcPS DcCP 

Positi ve Negati ve 

Positive 18 2 
Negative 7 3 
Sensitivity 18/20(90.0%) 
Specificity 3/7 (43.0%) 
Positive 
Predictive value 18/25(72.0%) 
Negative 
Predictive value 3/5 (60%) 
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th ) 

DcTX 

Positive 
Negative 
Sensitivity 
Specificity 
Positive 

Positive 

18 
7 

D.:CP 

"\egative 

2 
3 
I 8,'21(~5.7%) 
2/9 22.23) 

Predictive value 
Negative 

18/25{1'.'.~) 

Predictive value 2/5 (4 )%) 
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