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INTRODUCTION

Diarrhea remains one of the most important causes of .
calf mortality. An attempt has been made to gather
current relevant clinical information relating to

the aetiology of calf enteritis especially that of
viral origin. The association between coronavirus
infection and diarrhea in calves was studied by

Mebus and Coworkers (1973 a and 1973 b).

Methods of diagnosing coronaviral infections of calj
Ves were studied clinically and pathologically.(Stalr
et al., 1972; and Marin et al., 1974). V-"L1‘01083’-¢*'=11

eXamination for coronavirus in calves was studied by
Patel et al. (1982), where the virus was dc.atected by
indirect immunofluorescence and electron microscopy:

In this work, three different methods were uied ioies

letection of coronavirus antigen(s) in faeca fxs-imp

°f newborn Egyptian buffalo calves sniferliE sorbent

larrheq, These were the Enzyme-Linked II;I;uzgd the

Assay (ELISA), the Antigen Sopt Test (A3 ,
UNoperoxidase (IP) technique.
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MATERIALS AND METHODS

: 5
Gollct:t:ion f sample

ollected from newbor
gamples VEre ¥ L bt

86 faeCi(’:ll_ nonths old) locz.lted at a breedlng gove:},o
cal\"f: Ay xafr g1-Sheikh governorate. 58 animai
O?ezgese calves were Suffering'from diarrhea. Swabg S
. re taken and moisted in Sterj,'le bottles, each conty
ve mal gssential Medium + 50 mg Gentamycip +n~

. 5 ml Mini i ;
;ggmg strePtomYCi“ and 100 1.U. penicilline per ml fq,

_ samples were then centrifuged at 300 r,p
m. for 30 minutes, the supernatent fluids were CEStedl
for pacterial contamination, and kept at =70°C untill

used.

1. Detection of coronavirus antigen by Enzyme Linked
Immunosorbent Assay (Elisa):

Materials:

- Virus: Nebraska reference virus strain was used as

positive control antigen.
- Normal Minimum Essential Medium was used as niga-

tive control antigen.
s clone I. wereé used as

- Bovine corona mouse ascite
dies.

c s rug- 'y :
oronavirus-specific monoclonal antibo

- Bovine anticorona serum.

g::s; ;eagt-:nts were kindly supplied bY
ed. Mikrobiologie, Munchen, West
onjugate

Instituté
Germany: )
- Anti i 1gné"

ibovine horseraddish peroxidase ¢ (56

Method:

A doub : jed

out :Czir;‘z;;bzd}’ sandwich Elisa method Cafﬁ;c)

were to Voller et al. 1979) - !

monocizzzid;\:uh }.30““3 corona tiouse ascit® Clgf‘e
§. diluted 1:2000 (100 pl/Wen) an

was
plates
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. cubated overnight at + 4°C. Plates were y
l-mes with PBS pH 7.4 containing 0,059 Twee
;:ecal samples were added (100 ul/well
3 37°C for 1 hour on a shaker,then ke
overﬂight' Samp1e§ were discarded,
3 rimes; then bovine anticorona ser
“as added (100 pl/well) and incubated for 2 hours at
37°C. plate§ were then washed, antibovine peroxidase
Lonjugate diluted 1:10000 was added and incubated for
one hour. Substrate was then added (100 ml of citric
scid buffer pH 5+40 mg 1.2 phenylenediamine dihydroc-
nloride +20 ul 30% H203) for 15 minutes. Reaction was
stopped by H7504 and plates were read on MCC titertek
multiscan at 492 nm. Optical density values were detc-
cted and the sample was considered positive if it is
two times more than the negative control.

ashed 3

n 20.

) and incubated
Pt at + 4°¢
Plates were washed
um diluted 1/50

7. The antigen spot test: (AST)

The test was carried out according to Paul et al.
(1982). A nitrocellulose filter was divided into
pieces 4x4 mm squres (86 pieces for the samples).
Each was placed in a microtitre well of tissue cult-
ure plates (24 wells per plate). The filters were
vashed with bidistilled water for 5 minutes, air
dried, and 20 pl of ecach sample was blotted into each
filter. The samples were left to dry thoroughly and
kept at + 4°C overnight. Antigen-dotted filters were
vashed for 5 minutes in Tris buffer saline (50 mM
Tris-HCl, 200 mM NaCl, pH 7.4, 0.05% Tween 20) then
to each well 150 ul of PBS pH 7.4 plus, 10% normal
horse serum were added and incubated for two 'r.murs,
for blocking of nonspecific antigen binding sites on
the filters. The blocking solution was aspirated and
100 w1 of rabbit anticorona serum diluted 1:40 (dlilll-
ted in the blocking solution) was added to e§Ch we
and plates reincubated for one hour. The antibody
Solution was discarded and another blocking step was
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i were washed, and 100 nl of .
rePcaCEd‘rz;;;srsperoxidase conjugate (diluf_e:n;:rab.
ed for each of the.samples an(.l incubated-aO{]o)
The conjugated antibody soluty t
nd filters were washed 3 times Chanan
The specific antigen-antibody reaction COUTd
by adding the membrane in fresgp]
enzyme substrate (4-_-ch1(')r0-naphth01’ Prepa.
red as a 3 mg/ml stock solution in pure methanol),
Just before us€, 1.7 ml of the stock solution were
“ized with 8.3 ml of TBS and 30 pl of Hp0p (3%). The
enzyme reaction was stopped after 10-15 min. by wash-
Specific positive

ing the membrane with tap water.
d as dark blue dots at the individ-

reactions appeare '
wal sites of the dotted antigens.

3. Immunoperoxidase technique (1P):
e IP test (according to Pan et al.,
ayers of vero cells grown in 96
late (Nunc) were washed with
trypsin (25 pg/ml) for 10
ded and samples were inocu’

1 non-infected cells were
7°C with

For performing th
1982), confluent monol
wells tissue culture P
100 pl of media containing
minutes. Trypsin was discar
lated (100 pl/well). €Eontro
included, then the plate was incubated at 3
5% Cog incubator for 72 hours. '

ded and cells

Staining of the plate: Media were discar
n 20% acetont

were washed with PBS pH 7.6 then fixed i
Bovine coron?

PBS, and left to dry at 70°C for 1 hour.
m‘?use ascites clone I diluted 1:2000 was added 0 o
fixed cells and incubated at 37°C for 1 h. Plate W&
then washed with PBS pH 7.4 plus 0.05%. Tween 20
?tligl-mouse horradish peroxidase diluted 1 ° 500t
3708 ul/well) was added to the cells for 1 e iate
was .dghe plate was washed 3 times and the SUb§t3
pas added (100 ml 0.05 mM. Tris buffer, 50 1S
minobenzidine, and 10 pl 30% HpO0p) for =

Cells were e e
e i :
r'e examined under the microscoOpé€:
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RESULTS

|, petection of €OXona Virus angigeq by py.

rorona virus antigen could be detected in 65
and 71 samples were clearly negative,
sensity value (0.D.) of the negat
0,137 and the cut off value (2 ¢
control) was 0.274. The results o
presented in Table (1).

Sampleg
The Optical
1ve control yag

mes of the -ve

f the test are

nable (1): Optical density values of coronavir

Us antigen in faeca)
samples.

A 0.765 0.649 0.572 0.457 0.658 0.444 0.916 0.198 0.370 0.154
B 0.333 0.508 0.639 0.563 0.595 0.467 0.362 0.362 0.413 0.358
¢ 0.665 0.644 0.620 0.387 0.573 0.803 0.747 0.271 0.204 0.270
0 0.718 0.583 0.795 **** 0,887 0.433 0.266 0.222 0.166 0.145
E1.691 0.568 0.560 1.790 0.473 0.342 0.349 0.340 0.233 0.256
F1.946 0.470 0.410 1.710 0.366 0.358 0.262 0.355 0.228 0.221
¢ 0.979 0.603 0.578 1.701 0.414 0.368 0.368 0.259 0.243 0.282

1107 0.782 0.452 0.712 0.424 0.731 0.441 0.389 0.209 0.272

N S 31

0.135
0.342
0.216
0.180
0.356
0.212
+tvec

1.652

-vec
0.137

"% C = negative control + ve C = positive control
Fi ;

Sures in the table represents

th

°°Dﬁca1 density values (0.D.)

i

* 3
0.0. more than 2.0
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9. The antigen spot test (AST):
. detectected in faeca]

i antigen could be a
Coro;a:l;‘tflsnewborn buffalo calves by AST. The posi-
samp eam les developed dark blue colour on the nitrg.
tl‘{i iosz filters while no colour developed for the
ﬁ:ga‘:ive samples (Photo. 1). Only 46 samples gave

positive reactio

Fig. 1: Nitrocellulose filter discs showing blue

jrus
coloured dots produced due to coronavir
antigen by the AST.
3. Immunoperoxidase test (IP):
caled

Examination of the faecal samples by the 1P revlour
that the positive wells developed dark brown €0 gol”
while the negative control vero cells showed ne

our. Only 18 samples gave positive reaction

IP technique for detection of corona virus
in vero cells.
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arison between the results obtained
co??and 1p for detection of coronavirug
A:own in Table 2.
5

by the Elisa,
antigen is

Results obtained for detection of corona-
virus antigen(s).

ﬁ;: Positive . . Negative

Table 2:

L5 shsi
ELISA 65 21
AST 46 40
1P 18,7, 4 58

DISCUSSION

This study has been undertaken in order to detect
coronavirus antigen(s) using different techniques as
a mean of diagnosis of one of the causative agents
of calf diarrhea. The use of the Enzyme-Linked Immuno-
sorbent Assay (ELISA) was applied because it was a
sensitive method for detection of virus antigen(s).
The results showed that 65 faecal samples (75%) reac-
ted Positively for coronavirus (Table, 1). In recent
years, in addition to ELISA, various assays have been
developed for immunological detection of antibodies
';gd antigens, like the Antigen Spot Test (Paul et al.,
anii). Tl}e AST could successfully detect coron‘?V1;‘U5
uffgen in 46 faecal samples (53%) of the examine
aloe calves, The AST is a valuable addition to
fetﬁiisa for detection of virus antigen. T}ggl;—;sults
re&ctedlp t'?St showed that only'18 samP¥eS Tt':e lack
sens‘pés%tively for corona v1rus.ant1gen' onavirus
angy ltf\’lty of the IP for detection of cor iy
by, o€ dlrectly from the faecal samples may t,’e a
to the fact that members of the coronavirus
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e
ir difficulty ¢t
known for their ' Yy to ada
group areS (McIntosh, 1974). Briefly, the Elisgo cul.

cell . ;7
Eurse the most sensitive and specific test 44 . Proyy,
o . + . i

tion for coronavirus antigen j 1 dirg,
mean of detec Ben in dlarrheiz

calves.
SUMMARY

Coronavirus antigen could be detected in faecal o
les of newborn Egyptian buffaloe calves. Three(hj?p
rent techniques were used, namely the i""nu“-OSOrbEnte-
assay (Elisa), the antigen spot test (AST) and impyp,.
peroxidase technique (IP). Both the Elisa and ASy 0
proved to be sensitive and specific for diagnosis of
coronavirus infection in diarrheic calves.
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