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INTRODUCTION

Canine parvov%rus is known as the etiological agent
of haemorrhagic enteritis in dogs which sometimes

ends fataly in young puppies due to severe myocardi-
tis (Appel and Carmichael, 1978; Peru et al., 1980;
and Meyer, 1980). The infection of dogs with Canine
Parvovirus (CPV) has been reported to be widely dist-
ributed in many countries of the world like Holland
(0sterhaus et al., 1980), Israel (Peru et al., 1980),
West Germany (Klunker et al., 1983), USA (Kramer et
al., 1980 and Carmichael et al., 1981), as well as
Australia (Sabine et al., 1982), Costa Rica (Hernendez
et al., 1984), India (Sherikar and Paranjape, 1985),
and Nigeria (Kamalu, 1985). In Egypt CPV infection has
been first reported to occur in police dogs 01'11y from
‘clinical and histopathological findings (Bucci et al.,
1982).

In the last 2 decades, enzyme-linked immuno§.orb§nt )
assay has found its way in the field of rapltjl d;;gg
95is of a variety of animal diseases (Borfxmell3 li-,
ad Charan and Guatam, 1984) bacause of its slllmP = i
cty, sensitivity and specificity over most oifbes
Other serological assays for antigen and ant;VO Zti’
detectson, The successful detection of the CPV a

8n (s) in fecesof infected dogs has also been
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achieved using the solidlgggie'ikls‘; (Milbrang et
4 Herbst et ales . The dot enzyme ; al,
L prOVCd its applicablllty in the dia Mmup,
n and animal pathogens like viscergtlloii?
appas et al.s 1983), pseudorabies Virusemh.
N 1986), rinderpest virus (Afshar and
Myers, 1986, and Madboly et al:, 198?)3 herpes simple
virus type 1 and 2 and herpesvirus simiae (Herberly, X
and Kalter, 1986), bovine brucellosis (Chand et al,
1988), and peste-des-petits rumiannts (Timothy and’
0jeh, 1989). It should also be emphasized that the
Dot-ELISA has been used of the detection and analysis
of a variety of proteins (Howe and Hershey, 1981 ;
DeBlas and Cherwinski, 1983; Beutin et al., 1984 ;
pavis et al., 1984; and Porter and Porter, 1984)
including immunoglobulin (Herbrink et al., 1982; and
Beyer, 1984). The value of this technique and its
application in clinincal diagnosis of human and ani-
mal diseases has been the subject of some recent rev-

sews (Gordon et al., 1983 and Towbin and Gordon ,
1984).

In the present paper, a dot enzyme immunoassay (Dot
ELISA) is described for the detection of CPV antigen
(s) in fecal samples of infected military dogs 3%
well as in different organs of dead and stillbirth
puppies as compared with the solid-phase ELISA.

MATERIAL AND METHODS

Sy i
(f:];:malzt:lgen: A reference positive CPV-antigen preP?fe
by thelgsuc.a culture adapted virus was kindly suppli®
Ames-Iowztlonal Veterinary Diagﬁostic Laboratoriesi
NBER Th Bh U.S.A. The supplied antigenic materid

e dot assay in undiluted form.

1d
i

-

Refemce .

a g

strain of g;;Seraz A specific antiserum against £i€
and rabbit anti-CPV serum were 31°7

ted by the s at
, ame La . o
intl-rabbit im:nunolg);;ﬁ&cl)yy S, FmeE O U'S’A;xidase
as purchased from Miles}?ucgniu§ated with per

y
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es preparation for antj
Sz‘:z:ials have been obtaineg %en fee
ms apparently healthy puppies.
ar i (heart and pericardial f
Tl intestine? were taken frg
e aborted puppies. The collect
submitted as quick as possible
Latorys cmulty of Zeterinary M
sity and processed to a 10% suspension <
gnimﬂm Essential Medium (MEM), Cll)arifg:dIZtE;gtl)g,s
revolution per minute (rpm) for 30 min. ar 4 . after
peing mixed with antibiotiec (gentamycin, 500 ué/ml
medium). The supernatents were then filtered through
millipore membranes (0.2 um pore size, Sartorius ,
West Germany) and kept frozen at -70 C till use,

tion;

rom diseageq azeSZil
Ne?ropsy tissuesg and
luids ag well as the
M recently degq and/
ed specimeng vere

to the Virology Labo-
edicine, Cairo Univ-

Dot-ELISA procedures: principally the procedures
adopted by Hawkes et al., (1982) have been followed
with slight modification. Briefly: nitrocellulose
membrane filter (0.2 um pore size, Sartorius, West
Germany) has been immersed in distilled water for 5
min., then allowed to dry at room temperature (RT)
(the membrane should be handled throughout the work
with special forceps). 3 to 5 ul of the prepared
suspected ampels were dotted onto the center of an
area in the nitrocellulose filter equivalent t? thét
of the well opening of a microtiter plate; ant1gen;§
materials were allowed to dry on the membréne i-:'og_
minutes at 37 C, thereafter the free protein ?lnngg
sites were blocked by immersing the memb?a?e 1207
(Tris 50 mM + 200 mM NaCl, pH 7.4) contaiglﬁn (1;SA)
horse serum (Hs) and 0.5% bovine serum amazerials
for 60 min. at RI. The dotted cﬂn}tlgenlcecific rabbit
were then incubated with the primary sg’ ted 1:10 in
anti-CRV serum which was preViOUSly7d;SX + 2.5%
filuting bugfer (TBS, pH 7:4 ¥ 0200 50 o g0) for
Lactalbumin Hydrolysate "LAH" + 0.05%

tibody
reacted an
2hrs. at RT over a shaker. The ::hing the membrané

Molecules were then removed by ¥ 7 0.05% tween
filter in washing buffer (TBS, PH 'hange of the wash-

) for 30 min. over a shaker with ¢ filter was then
ing buffer each 10 min. The membrane
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‘ econdary specific anti-specj
incubatec . nunoglobulin conjugated w?iﬁles

d 1:2000 in diluting buffer) for
at RT, the membrane was washed as

e specific antigen-antibody reac-
e visually read by immersing the membrape
in freshly prepared enzyme substrate (4-chloro - ] -
naphthol, prepared as 2 3 mg/ml stock solution in
pure methanol). Just before use, 1.7 ail-of ithe. stock
solution were mixed with 8.3 ml of TBS and 30 ul of
H202 (3%). The enzyme reaction was stopped after 10-
15 min. by washing the membrane with tap water .

specific positive reactions appeared as dark blue
dots at the individual sites of the dotted antigens.

mentioned
tion could b

ELISA for antigen detection: The

procedures described by Anderson et al., (1982) have
been followed with slight modification. Briefly: 100
ul of suspected antigenic materials were added to the
individual weels of ELISA microplate (Nunc, Denmark)
and incubated for 2 hrs. at 37 ¢, followed by overni-
ght incubation at &4 C. Thereafter the supernatents
were aspirated and then 50 ul volumes of fixative
mixture (60% acetone + 25% ethanol + 15% methanol
were added for fixation for 15 min. at 4 C. Plate
was allowed to air dry for further 15 min. at RT
followed by addition of 200 ul volumes of phosphate-
ZSZZered s?lin? containing 0.5% tween 80 to block
VOlumEZOt;ln binding sites for 2 hrs. at RT. 100 ul
g cgntr?f?rence’rabbit anti-CPV (diluted
AP N 10% BS + 0.3% BSA + 0.05% tween 311.
owed by wa hie and incubated for 1 hr. at 3 ¢, £
0.05% tween 80 of the microplate with PBS containi™®
antibodies were(3 cincs, each 10 nin.). The FeaSi"
goat anti-rabbita}.r}u?mz:g ;"binl.ieract with 2 s?eﬁlf:fm'
xidase diluted 1:2000 s o.ulln conjugated Lk 15w811)
for further 1 hr. at 311’1 diluting buffer (100 v
plate as mentioned ab 7 G, followed by washiné Fhe
:é.ls screened by addinove' Specific enzyme reactloz—
iamine (Merck, Darmsiashe substrate 1,2 phenylen .
t, West Germany ) which

Standard indirect
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d according to Reggiardo et .
pr Pa;znylenediamine were dissolvedain ilrgll?O)l:] - .
Is Aol and added to 22.5 ml dist. water, t:e;ew j
1202 (30%, Merck, Darmstadt, West Germany) wereu
odded to the substrate working solution just immedj-
pefore added to the microplate. 100 pl volumes
" cubstrate solution were then added to individual
cells and colored reactions allowed to develop at RT
in @ dark place fox.“ 30 min., then enzymatic reaction
A stopped by adding 50 pl volumes of 2.5 N H2s04
o0d extinctions of the developed colors were measu-
red in the Dynatech ELISA microreader at an optic
density (o) of 490 nm.

RESULTS

petection of CPV-antigen: Prepared tissue homogenates
were propably dotted on the nitrocellulose membrane

in a semiquantitative manner, where positive reactions
appeared as blue dots in varying intensities from inte-
nse blue (high positive) to nocolour or barely perce-
ptible (negative). Figl 1 shows clearly how far is the
specificity of the antigen-antibody reactivity, where
only visible blue dots were developed in antigenic
materials suspected to contain CPV, which were origi-
nally collected from dead aborted and/or stillbirth
puppies. The same figure shows the high density of
virus antigenic material in the pericardial fluid as
indicated from the developed high dot reactions. The
small intestine showed itself in this test as a good
target organ for virus isolation, owing to the intense
blue dot reactions it gave. A weak positive reaction
has also been developed by fecal antigenic material
collected from living diseased dogs, if compared with
the totally negative reactions given by fecal samples

°f the apparently healthy dogs.

-ELISA for detection CPV-
direct solid phase
lied on

C .

az‘;‘?aratlve evaluation of Dot
118‘311(8) in relation to standard in
SA: When the antigen homogenates were &PP
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Fig.1: Shows the dark colored dots of the
positive peroxidase reaction given
by different organs and feces as
tested by the dot-ELISA,

I. Negative (feces of apparently healthy dogs)
1I. High positive (pericardial fluid).
T1I. Bigh positive (small intestine).

IV, Veak positive (feces of diseased dogs)e

Scanned with CamScanner



. petection of CPV antigen jp fagce
: s

69

by

gﬂ with dot-ELISA as Coliparegd With ; i
501id phyg,
ELISA.
}
P T T 7
N\ ,
les c .
stztus samp ELI-J;‘ leadlng Dot-ELIS};
i 0| 54 38 56 |57 | ss 59
v Faeces —] | )
———| Negats

| c2seS R |10.0 0.010.0)0.0 0.0 (0.0 -
(aH) ; )
—T

No| § 2 7 10 i
Mat a Heart 7 e
sborte R 10.96] 0.930.93]0

‘ .91 0.86/0.84 ‘positive
(still
birth . No 7 5 11 {10 4 1 High
‘ Intestine .

R 10.91| 0.86/0.76{0.73/ 0.69|0.63 positive
| ¥ang No| 29 | 30| 32 | 33| 34 |o0.36 feak
cases Faeces
“““QGGL R [0.52] 0.49/0.43/0.32 0.29]0.23 positive
\

:

* Apparently healthy
¢ Number of sample

.

! ELISA reading
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1id lastic patrix of the.E]:,IsA m‘fi.roplate
the solid P action with specific anti-cpy , ; ;n |
the n'ugate' jroved again t}}e high densit t
PR c? Jns, in the heart (pericardial fluid) ang
virus an'{lﬁztestim with reading extinctions rangin
the smaglgt, to 0.96 ¢nd from 0.63 to 0.91 Tespective,
from 0. in parallel consistency with the reactiog ’
rl.mnum'-g ]t;he dot-E1.ISA with lower reactions givep j
ga.verf‘L 121 material of living diseased dogs with reaq.
: '1:}:; eiiinctions rarging from 0.23.to 0,]5]2_ Again the
feces collected from living é.ippax-'entlyf gaé(t)})ly dogs
gave negative reactions (extinctions oI U. -

clearly depicted in Table, 1.

DISCUSSION

Since haemorrhagic enteritis consFitu?esEa sirlgszd
problem among young military Pupplt‘as'lnl gyg l:isto-
et al. (1982) carried out their clinical an -
pathological studies on affected dogs and sugges eh
the disease to be CPV infection. RecentlysAbd.El'G_an{
(1988) succeded in isolating the CPV as an etlologlfa
agent of the disease by injecting young.healt:ifal;:gd
pies with the collccted suspected materials © otk
from dead and stil birth puppies. In the presegor o
the collected proci:ssed materials were tested LISk
presence of CPV ant:igen using the developed D?tdirect
technique and compared with the conventional 1"-1 -
~solid phase ELISA. The data presented in Ta}ble o
Figure 1 suggest that the heart and small 1?te§ea
are very good targets for detection of CPV 1P ° ¢ in
e Stllalbirth Puppies. In other work (manuscr;i’ for
zf:iz‘:;itl":])], the ;o0lid phase ELISA has beenr‘g’ans of
ng e re vB) . o nt [o]
affected puppile)s s. T}:CE of CPV in dlfferﬁe orgaﬂ £ l
choice » “/here the heart was t d and |
and gave g .00% PN . bOth ded ’
Stillbirth puppieg £o1 positivity in 1 intesti®®
spleen apg kidneyg ; 1°W‘?d by the smal ast reac” j
tions ang lungs Se‘! g ;11ver gave the 1(.3 a anti'd ‘[
gen (s). tmed to be free from Vir {
Frost apg Klunkeyr (190btained by Klunker ( |

The resultg 1982) iZnCe
es
84) using the immuno uor
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sedthat the small intestipe is zidadogs
although these authors digq not examing :hOf
the presence of the CPV antigen, Herbgt s
pointed out that electron mic it

choice "
eart for

rer and could be used by others a
(senda et al., 1986). § a reference tegt

By focusing some light on the readings Presented j
Table,1 and Figure 1, is cap pe concluded that t:h;_n
Dot-ELISA gives comparable resultsg matched with those
given in the solid phase ELISA. with both techniques
it has been proved that fecal samples can occasionaliy
be used for detection of CPV

antigen (s) in spite of
the relatively weak reactions obtained (Figure, 1) .
However, the applciation of the Dot-ELISA on fecal

samples was of great importance in rapid diagnosis
of the disease specially in living cases. Due to its
rapidity, simplicity and higher sensitivity, Dot -
ELISA could be recommended as a reliable test for
detection of CPV antigen (s).

SUMMARY

A dot-enzyme immunoassay has been developed for the
direct detection of canine parvovirus (CPV) in feces
ad organs of diseased as well as of dead aborted ;
and/or still birth puppies. The assay has been prove
to be reproducible, simple to perform and se?51tgvee
When compared with conventional standard solid-p is
ELISA, where the heart and small intestine fougg asti-
® the organs of choice for the detection Obe fecal
gen (s), Inspite of the weak reaction given IgA showed
“Wterials’ yet the application of the dot-?L living
Breat importance in fast diagnosis of CPV 1P
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The positive reactivities given by
gave & 100% correlation with those of
e ELISA, therefore, the dot-ELISA could
t reliable technique for the

diseased dogs .
the dot—ELISA
the solid-phas
be recommended as a fas
diagnosis of CPV infection.
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