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INTRODUCTION

o virus diarrhoea virus (BVDV)

% af gaptle- Was degcribed by Olaféos ‘(:;’mmon patho-
not attractive to virologists izééh The

» 2t5 manipula-

viru®s is bei
;on c'ulture. eing beset by problems of
advantitlous yirus €cntaminations and c01 frequent
a1ty (Roeder and Drew, 1984). ultural diffi-

f the'investigations on the behavio

re carried out in primary bovine ;def e
cullure (BK) systemsS derived from embryonic e i
porne calves (Lee and Gillespie 1957; Gilles ciJr o
1960 and 1963, and Coggins, 1964), and thesz :teg'al'
were restricted to growth kinetics as assayed bu ilef
fectivity titration (Castrucci et i 1968;Fr;r;m
Liess, 1971; Hafez and Liess, 1972; Parks et al., 1972
schiff and Storz, 1972; Nuttall, 1980 and Petkov;,

1982).

Most o
Virus we

e literature €x<
f Singer strain

uential detect-
ome recent

e is no availabl
haracteristics 0
moreover the seq
imary BK cells by §
£ the preé

To our knowledge ther
plaining the growth ¢
;’n primary BK cells,
tZ:hOf BVD antigen in PT
niques was the aim O

MATERIALS AND METHODS

Materia]_s.
-ain Of BV

Viry
S:
The Cyt0pathogenic
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surrve of BYP piral infectivity and.
out this investigation. The 4
Vlrus

e Ames Iowa 1ab°rat0ries, " swas
S

Growth

s used through

e ded by th

kindly provi
-1 layer cultures of boyj
: The primary e , OVine

cells 11s) were prepared according to the o ki ney
(BK) ce E 1| d. Ocedur
of Hancock et al. (1959). Eagl's medium contajp; "
calf serum and 5% 13Ct2§b

u-

10% by volume newly borne
min hydrolysate was used for growth of the e

Antiserums:

Bovine anti-BVD serum
Anti bovine Ig-conjugated with peroxidase or wiy,

fluorescein isothiocyanate.
N.B: These antisera were kindly supplied by the Apeg

Jowa Laboratories, U.S.A.

Methods:

Growth curve:
The virus diluted 1/10 was added in a volume of 0.1
ml per tube, to a series of BKmonolayer cell cultu-

Ejsma::eh-lwbated at 37°C. These tubes were removed
12,20,24 igC?;ator at subsequent intervals of 2,48,
The fiuic’1 };35’96’120 and 144 hours after inoculation.
cap vials snd e of each 3 tubes were pooled in SCrev
virus content m;}l,ntalrmd at-70°C until assayed for
were resuSpenc-led :izﬁlgure tubes containing the cellf
lume and exposed to 3 resh media to its original V°
then pooled and clo . ?yCIes of freezing and thowing
The supernatant re?rlfled-at 3000 rpm for 10 minuf?f‘
Tus were kept at_7g£288ntlng the cell associated V:,ll
free and celj associat Inf‘?ctivity titration for ¢
harvest wWere assag Edated viruses for each time of sl
according to the y and 50% end point was Ca]_cu].a
method of Reed and Muench (1938)-
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ot ELISA
pecording tofﬂiﬁi Ztté'll' (1282) for tne '
estimatlon o an lger‘l (8) foungd in tguantui\,e
e il ?ell as'sc‘mlated viral portions. 1 e cel)

g virus 1nfe<?,t1Vl.ty the Dot-ELISA assa’ s TERLATE
catch ey gt LRSI material of BVD Virﬂswas ol
e yirus mat(?.rlal (cell free and eell a; Th(-a harve-
Jhich was obtained at different intervals (S);C“'imd
B pefore) were put under screening where dtlme
fold serial dilutions were performed and the OUb%e
nic material in each dilution was dotted on tiztlge_
rocellulose membrane filter and left to interactn::;h
reference bovine anti-BVD serum. The positive titers
gere estimated by reading the development of blue
dots on the membrane filter.

Fluorescent antibody technique: (FAT):

To study the development of specific viral proteins
of BVD virus in BK cell cultures, the FAT was used
in correlation with the microscopical observation

for cytopathogenic effect (CPE).

0.1 ml of 1/10 diluted virus was dispensed i‘} cell ¢
culture staining chamber system cups Con'fainmg 5x10
cells in suspension. All cups were then 1ncubatec'1 at:_
37°C in Co, chamber. The CUPS were removed from 3n(1:1210
bator at intervals 2,4’3,12,16,20,24,48,72,96 anding
hours postinfection. The cups were treated 2ccor

to Liess (1966).

BK
_ - n
Sequential development of ByD viral an%ieman er bet”
;9-11 culture was studied in @ Comparathuen deve-
€ : i a
1en FAT and IPT in correlatioml it ccording Hiir

e:pment of CPE. The IPT was applied a - Sequenti
d al. (1987) with some modificatlon'zo 24,48,72,9
tiieqion was started from time houT s

1 120
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BVD U?:lqal inféctivity and“‘

growth ¥ E
RESULTS

th cu ﬁnféctiyity=
. Growti Liters documented in.Table L, we ¢
nd virus infectiVity titers began o Tl No.
tice that in both cell free.and cell aSSOCi;
ease gradu"_i11 g hours postinfectlon (PI) with sl-ted
portions ti 11 12 hours PI where the titer of ight
gifference o2 . .o found to give a hi the
i free virus pos:Ltlon o _8. a higher t4
ce}.lS i e log more than cell associated viryg o ter
10 16199 After that the infectivity of the Cellslb
LoF ' eased till 72
free titer & l}hgurs PI,

raduallly incr :
where the highest titer obtained was 10 "7, afte,
which the virus

infectivity was found to decreage
gr2d9811>7399>120 anﬁ'%aly hours.PI, with titers of
10174, 1077 and 10 ‘respectlvely.

rve i
1.

From the €

H

When looking tO the cell associated virus part it
appears that the virus titer stood at-a degree of
~approximately 1-2 log lower than cell free virus
part from 12 till 24 hours PI after which the leve]
of virus titer was found to increase rapjdly at 48
hours PI, with a significant titer of 10, thereafter
the virus titer decreased gradually 72,96,120 and
144 hours PI in a paralleg ganner of Ehg cell free
with varying titers of 107", 10%, 10°'7 and 10 °
respectively. '

2. Development of'v. .
iral antigen as as s -
rent serological means: g sayed by diffe

From Tab i
materiallgaf‘v;ztigpiirs ‘lzlearly that the antigenic
Dot-ELISA, showed hi hce l'free part as detected by
the cell aSSOCiatedlg-er titer (1-2 log) more than
in both was found Virus part, where the virus titer
urs PItO increase gradually till 48 hoU™
€asecin the titep ;he-mﬂl free portion showed6incr-
Pared with E}z}e d Of virus antigenic material 2 com”
lated part 2 l_ec:rease of ‘virus titer of cell 2580¢”
associated parrg o crel the virus titer in both ¢
S vas lover at 96 and 120 hours Of
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jru harvﬁtészgie the Cel] f(: |
et 0F ©° Tredin g Wid:ertiter ex
ing of vira} antipen by ange‘ ﬂehkd
Tracviral protein cap p, ,J F

reve
i en a]
fls &5 earlier as 12 hOUrg POnstrated ?d th

ould be Obserxlred. The Visiblé ch

Cvelop in Cel. CUltUreS 24 - an

drel intensity till 96 hOUrS P rs P1

1 layer were fOund
e mono detq

tt':ssue culture Supernatant, T;:eg and SUSp:r:

t qunofluorescence yag givey Lghegy o “Mdeg

jm aar at €gre
ve fluoreg 0 € of
The positi Cence 4Ppeareq Urg (Tab1,a 3)

lasmic in 3 0 de
.ntracytop 2 8ranul,, £ Vel )
an 48 hours PI while o eSPeCialfymgztly

Contro] n
pot show any reaction, Prmal g Cells gi4

Table 4 documents the .
viral antigen(s) with p
jon with sequential dey
same Table it appears o
able of detecting BvD viral antigen(s) insig
infected BK cells as earlier ag 20 hourg P; J }tlhe
there was no any signs of Cpg, € maxima] im:n]usgz
tection of BVD viral antigen in pg cells could pe :;-
hieved at 48 hours PI. ‘

Omparati\]e tracs

ci
otlsh FAT ang pq ;o °f B
€lopment of CPE

+ Fro
learly that the IPT il

Table (1): Growth kinetics of Byp v

irus (Singer strain)
in BK cell culture

Time PI* Titers of virus infectivity (Tog 10/0.1 m) I
in hours Cell - free Cell - associated ’
2 1.2 1.5 1
4 2.2 1.7
8 1.8 2.6
12 BLE 1.5
16 v -
20 ) 2.2
3.5
24 ) 3.9 2.2
48 ’ 4.0
4.4
72 3.8
4.6
9 3.0
120 :g 2.5
14 e 2.0
! 2.2

\ g
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Table (2):

Sequencial detection of viral proteins for

Singer strain in BK
cells by using of Dot-Immunobinding assay

Time PI in hours Virus titer (log 2) \ ,
. ; cell-free cell-associated
A N ; H |
4 2 1
8 2 2
hp) 3 5
16 4 2
20 3 2
24 3 3 %
48 4 5
12 6 %
96 5 3 .
120 5 2
* PI Postinoculation
Table (3): Sequential development of BVD viral antigen (Singer strain) in BK cell cultures studied by Immunofluorescence
ch%m 2hrs 4hrs 8hrs 12hrs  léhrs  20hrs  24hrs  48hrs - 72hrs  96hrs  120hrs | -
s .
CPE ~ - - = = x + + +H+ HHH 0
FAT - = = + + ++ =t -t ++ + -
hrs: Time in hours’ postinoculation.
CPE: Cytopathic effect.
FAT: Fluorescent antibody technique.
0 : The shcet is completely detached.

+ and/or-

represent the degree of intensity of CPE and immunofluorescence.
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( 4): COMPATALIVE Sequentjng
aCin

(Singer strain) Virg g of
cell cultures with t}];ear-ltigen Bvp

p i
and immunoperoxidage .. MUNof],,. . PK

gab1°

s . techps UOrag
tion with C Niquee ., C€n
la PE devElopme (‘leS Corr:_?
mzo %o g
hours 120
st
Te
///”’;p——’g__——_+ ++ +44 +t
+
FA} + ++ o4y . -
(I;EE‘ z g R g
] .lpostinoculation
T: F]uorescent antibody technique
iﬁT: nmunoperoxidase technique.

s and OF: Marks showing the degree and intensit

: Y of immune .
ion as well as CPE given by infected BK celys. react

DISCUSSION

In this work the growth characteristics of BYD virus
(singer strain) in BK cells, the sequence of produ-
ction of cell free and cell associated virus parti-
cles as well as the development of specific BVD viral
antigens inside the cells have been investigated.

When looking to the data documented in Table 1 we
¢n conclude that the maximal viral infectivity co-
‘fld be harvested from the cell free portion of tE%.
lnfected BK cells 72 hours PI with a titer of 10
“ncerning the cell associated virus portion the mng_
L harvest could be obtained 48 hours PI (10 ):mal
ii Variation concerning the timing at which mg}i{;cu-
sede'r °f BVD virus could be achieved has bizrilns of
Bup Y many authors working with other st

: ined
etw\é;rus’ where the maximal titers w(ejrs Oziiiespie
t al_n 48 and 96 hours PI as reporte grey and

Liess 1963); castrucci et al. (1968)s 4 puctall
ggy) 1971); "Schiff and storz (1972) 2% T
» Where it has been also stated ©°
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1 infectivity and, .

p Vira
Growth currve of B e
: ——

o o8 et ALEETITE T ot
estimated t, with all “,35“?' ity. Th ‘N 8pite Ty
Sifer greatly Wi g mulciplicdly. The obseryq,
equal input otiter of the cell re? pal.-t aftey ee‘-‘L
ine in iru: can be attributed to Llc;e ?nfluence Oach.
ing 1% pe:Ievation of temperature during Incubyy,
sustaimd e number of free r‘r’lr‘l-‘s Paztl‘llliﬂ became On,

¥ aylor et al,
WHEE"S laczd as reported by i’ Mk i
1nactlvas (1972); potter et al. and Pagnini &
nd Lies /
o al. (1984)

jon of the sensitive technique, Name]
-ELISA in the present work I}as helped_8r6at1y 4
Dot ion and tracing of BVD viral protein in By e
detect;he Sequential development of proteins of Sinlls
wher‘_3 could be followed in either cell free o Ce%er
stra;fi‘ated virus parts at different times PI. Th v'}
ajsoantigenicity was found to reach its maxima] tit:r
28) 72 hours P; (Table 2) in thtj:. cell J?ree POTtion
opposed with (2 ) for celllassoc-:lated Virus 48 hoyrg
PI. The results presented in this work support ug
with the evidence that the Dot-ELISA could be succes.-
sfully used as a sensitive technique for tracing of
viral antigens as reported for IBR virus (E1-Shahedy-

The interact
¥
(

1988).
The successful detection of BVD viral antigen in inf-
ected BK cells with the immunofluorescence as early
as 12 hours PI with the appearance of intracytoplas-
mic positive fluorescence in most cases. The failure
to detect specific viral antigen earlier than 12 ho-
urs PI may lie on the type anti-BVD serum used in
this work,where it is not well enshured against strain
of BVD virus is directed. Roizman and Schluedberg
gigfi)fisressed on the difference in the type of ngd
gl th;ze:;ence observed in BVD infected cell:;f
itotie socls e cells four}d in different‘stages infe"
ction with dijsffare not uniformly susceptible O me
vVirus. Table 3 erent-Vlruses or even with the saut
the b . supplies us with the evidence abo e
€st time at wchich the BV . -al otein ant1é
could be maximally det . T was
ected, where 48 hours Pl

Scanned with CamScanner



E’Z—Sanousi et o7

£y hE the best f:ime. The
fo”ﬂ vanfage of FAT in traciq
he a e other than followip
oK ce 5 develop and becanpe
founonly 24 hours. PI.

ple

unOPeroxidase t§Chniqug (IPT) hag
I‘f"“ nosis of BVD virus (Holp Jensoy lgen Used fq,
dlag1984 and Hyera et al. 19g7) In’o L
al: tor detection and tracing of po ar YOrk we ygeq
12t optimal reactions obtajineg was hl-ltl N where
th® " pe infected BK cells witp Chieveq

ﬂlngI and this results correlate

" Infaa,
g.t.he CPE whieCtio,n in
m1Cr05chic C

ur data about :

FAT (no ut sequentig] . €l manpe,
ast?;en in BK cells by 1IPT). detectlon of Bvp
an

SUMMARY

The present stud)_f dea_lsr with the growth behaviour of
gvD (Singer strain) virus in Primary BK celilg witho
regard to the rate of virus increase in cel) free
and cell associated virus, as well as detection of
viral protein as assayed by Dot-ELISA, FAT and IPT.
The results revealed the following:

* The optimum time to harvest the cel]l free virus
was at 72 hours PI with titer (10 ") while for
cell associated virus part its peak (10°) was at
48 hours PI.

The maximal development of viral antigens could be
traced and titrated by Dot-ELISA. The most extens-
ve reactions had been given by the cell free viral
anfigen 72 hours, its titer was found to be higher

(2%) than the intracellular (2°) virus harvest 48
h0urs PI'

s

. g
The FAT proved to be sensitive and reliable Eec(;}fm
‘q;t.xe for detecting and tracing the developl;e:r int-
lral antigens. The best time to detect cle

T t 48
Elcytc’PlaSmic fluorescence in BK cells wés a
urs pr,
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Growth ourrve of BVD piral infectivity ong
g arative sequential .

% Regarding the coT? i

AT, 1t WAS found that both teSt:bew~

een IPT and F ' ] '
parallel concerning their sensitivity fq.

and tracing ©

f BVD viral antigens. de“cn
On
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