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Résumé

EFFET DES PROSTAGLANDINES PGE2 ET PGFa2 SUR LA TAILLE MOYENNE DES PLAGES PRODUITES
PAR LE BOVINE HERPESVIRUS 1. — L'effet des prostaglandines PGE2 et PGFa2 sur le virus de la
rhinotrachéite infectieuse bovine (bovine herpesvirus 1; BHV-1) a été étudié par la mesure de la taille
moyenne des plages produites en culture de cellules par la souche |BR/Cub. Trois concentrations des
prostaglandines PGE2 et PGFo2 ont été utilisées : 0,1, 1 et 10 ug/ml. L'addition de chaque prostaglandine au
milieu de culture provoque une augmentation de la taille des plages par rapport aux témoins, aux

concentrations de 1 et 10 ug/ml pour la PGE2 et de 10 ug/ml pour la PGFa2.

Several stimuli of reactivation of bovine herpes-
virus 1 (BHV-1) have already been identified. Partu-
rition, transport and injection of dexamethasone
are associated with an increase of corticosteroid
blood levels in cattle. These support the hypothesis
that glucocorticoids act as inducers of reactivation
of BHV-1 (Sheffy and Davies 1972, Thiry et a/
1985 ¢, 1987). Other stimuli of reactivation, ie supe-
rinfection with parainfluenza 3 (PI-3) (Mensik et a/
1976) and infestation with Dictyocaulus viviparus
(Msolla et al 1983, Thiry et al 1985 b}, do not
directly produce an increase of corticosteroid blood
levels. They may represent stressful conditions for
cattle, but other mechanisms may be proposed in
these two cases. The possible implication of pros-
taglandins in the appearance of recurrent lesions
was proposed by Hill (« skin trigger hypothesis »,
for a review see Hill 1985} for herpes simplex virus
(HSV) infection of mice. This hypothesis suggests
that lesions in peripheral tissues provoke the
release of prostaglandins in these inflamed tissues.
This release could promote the development of
recurrent disease either by enhancing the spread
of HSV in infected tissues (Harbour et al 1978,
1983) or by a suppressive effect on antibody depen-
dent cell-mediated cytotoxicity against HSV-infec-
ted cells (Troffater and Daniels 1980). Without such
a stimulus (skin trigger), the virus can be reactiva-
ted, but no clinical lesion is produced and the virus
is eliminated by immune mechanisms. As PI-3
infection and D viviparus infestation provoke an

inflammation of the respiratory mucosa, prosta-
glandins must be released and could be involved
in the steps following the reactivation process. A
release of prostaglandins is not sufficient to pro-
voke reactivation of HSV in mice, but the stimuli of
reactivation are different depending on the herpes-
virus. It cannot be excluded that prostaglandins act
as true stimuli of reactivation of other herpesviru-
ses. The release of prostaglandins may be impiica-
ted in part to explain the reactivation-reexcretion
process in these two conditions : superinfection
with PI3 and infestation with D viviparus. We stu-
died the in vitro effect to two prostaglandins, PGE2
and PGFa2 on cell cultures infected with BHV-1.
Their effects were estimated by the measurement
of the mean plaque size of BHV-1. /n vitro experi-
ments are needed to study the mechanisms invoi-
ved in reactivation. Unfortunately, as pointed out
in a previous paper (Curvers et al 1985), no in vitro
model of BHV-1 latency is available. The effect of
prostaglandins was therefore studied in acutely
infected cells.

IBR/Cub5 strain of BHV-1 was propagated in Geor-
gia Bovine Kidney cells (GBK) as previously descri-
bed (Thiry et a/ 1985 a). The virus was plaque-puri-
fied three times and passed twice before the expe-
riment. Cells were grown in six well multidishes
{(Nunc-Gibco, Paisley, Great-Britain). Two experi-
ments were carried out : one with PGE2 and the
other with PGFa2. Prostaglandins (Sigma, St-Louis,
USA) used were of the following concentrations :
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Table 1 — Effect of prostaglandins PGE2 and PGFu2
on the mean plaque size of bovine herpesvirus 1,

Prostaglandin concentrations (ug/ml)

PGE2 0 0.1 1 10
N 34 50 52 52
mean {mm?) 1.34 1.30 2.27 1.90
SD 0.50 0.37 0.51 0.51
Duncan’s test A° A B C
PGFa2 0 0.1 1 10
N 56 51 51 51
mean {mm?) 1.82 1.91 1.87 2.38
SD 0.60 0.59 0.75 0.59
Duncan’s test A® A A B

a : Means with the same letter are not significantly different.

0.1, 1 and 10 ug/ml. Confluent monolayers were
treated 24 hours before infection with the three
concentrations of prostaglandins PGE2 and PGFu2.
Untreated monolayers were kept as controls. GBK
monolayers were infected with three tenfold dilu-
tions of IBR/Cu5 strain (105 plaque forming units/
mi). After one hour of incubation, the inoculum
was removed and infected monolayers were given
as nutrient minimum essential medium supple-
mented with 5 % bovine anti-BHV-1 serum. Each
inoculum received one of the three concentrations
of prostaglandins, PGE2 and PGFu2. Uninfected cells
treated with the three concentrations of prostaglan-
dins PGE2 and PGFu2 were kept as controls. Cells
were fixed and stained after six days. Monolayers
showing the optimal number of plaques were
selected for measurement of the mean plague size.
Plague sizes were measured as previously descri-
bed (Curvers et al 1985), but a special computer
device {(described below) was used. Plagues were
observed with an inverted microscope. Their cir-
cumference was drawn on an electromagnetic digi-
tizer {(Micro digi-pad, GTCO) connected via a RS-
232 interface to an IBM XT computer. Each plaque
area was computed by the program « Surface »,
developed by ourselves. Each plaque was measu-
red three times and the arithmetic means were
obtained. Approximately 50 plaques were measu-
red for each treatment. One way analysis of
variance and Duncan’s multiple range test (Steel
and Torrie 1960) were used as statistical tests.

The presence of each prostaglandin in the cell
culture medium significantly influenced the plaque
size of BHV-1 (one way analysis of variance :
P < 0.001). Duncan'’s test allowed the distinction to
be made between three concentrations of PGE2 or
two concentrations of PGFa2 (P < 0.05) {table 1).
PGE2 produced a significant increase in the mean
plaque size at 1 and 10 pg/ml. At 1 ug/ml, the mean

plaque size was significantly larger than at 10 ug/ml.
Plagues produced in the presence of PGFu2 were
significantly larger than the control plaques only at
10 ug/ml. No cytotoxic effect was observed on
confluent GBK cell monolayer by routine exami-
nation with an inverted microscope at the various
concentrations of each prostaglandin.

The two prostaglandins, PGE2 and PGFu2, are
able to increase the mean plaque size of BHV-1. A
difference was observed in action of each prosta-
glandin. PGE2 significantly increased the plague
size at 1 and 10 ug/ml, but PGFa2 only at 10 ug/ml.
The same kind of difference was described for HSV
(Harbour et al 1978). An increase of the mean
plaque size may be due to two effects which may
be additive, either an enhancement of virus replica-
tion or a stimulation of the spread of virus from cell
to cell. We have not yet investigated the effect of
prostaglandins on BHV-1 replication, but it has
been demonstrated that prostaglandins enhance
HSV spread in Vero cells (Harbour et al 1978).
Glucocorticoid treatment of cattle latently infected
by BHV-1 provokes virus reactivation very efficien-
tly (Thiry et a/ 1985 a). However, a previous study
has shown that dexamethasone decreases the
mean plaque size of BHV-1 (Curvers et al 1985).
Therefore, a positive effect on the mean plaque
size is not a prerequisite for the identification of a
reactivation stimulus. A positive effect in vitro on
the replication and/or the propagation of BHV-1
and an effective in vivo role in HSV reactivation
suggest that prostaglandins are involved in the
BHV-1 reactivation process, either for its induction
or for its amplification when respiratory mucosae
are inflamed. This supports the hypothesis that
other mechanisms not associated with an increase
in glucocorticoid blood levels could provoke BHV-1
reactivation. Further in vivo experiments are now
needed to confirm this hypothesis.

Ann Rech Vét 1988 vol 19



EFFECT OF PROSTAGLANDINS 293

Acknowledgements and particularly Dr C Michaux (Brussels, Belgium)
for computer facilities. This work was supported
We wish to thank Dr C Hanzen (Brussels, Bel- by a grant from the Fonds National de la Recherche

gium) for providing information on prostaglandins Scientifique (F.N.R.S.).

Abstract

The effect of prostaglandins PGE2 and PGFa2 on infectious bovine rhinotracheitis (IBR) virus (bovine
herpesvirus 1; BHV-1) was studied by using the measurement of the mean size of plaques produced in
cell culture by IBR/Cub strain. Three concentrations (0.1, 1 and 10 ug/ml) of prostagiandins, PGE2 and
PGFu2 were used. Each prostaglandin provoked and increase of the mean plaque size when compared to
control plaques, at the concentrations 1 and 10 ng/mi for PGE2 and 10 jg/mi for PGF«2.

References

Curvers V, Thiry E, Leroy P, Kinnaert P, Pastoret PP, 1985. Effect of dexamethasone on the mean plaque size of bovine
herpesvirus 1. Ann Rech Vét 16:81-85

Harbour DA, Blyth WA, Hill TJ, 1978 Prostaglandins enhance spread of herpes simplex virus in cell cultures. J Gen Virol
41:87-95

Harbour DA, Hill TJ, Blyth WA, 1983 Prostaglandins enhance intercellular adhesion of Vero cells infected with Herpes
Simplex virus. J Gen Virol 64:507-512

Hill TJ, 1985 Herpes simplex virus latency. In B Roizman (ed) The herpesviruses, vol 3, p 175-240, Plenum Press, New York
Mensik J, Pospisil Z, Suchankova A, Cepica A, Rozosny V, Machatkova M, 1976. Activation of latent infectious bovine
rhinotracheitis after experimental infection with parainfluenza 3 virus in young calves. Zentralbl Veterinaermed 23 B:854-864
Msolla PM, Allan EM, Selman IE, Wiseman A, 1983. Reactivation and shedding of Bovine herpesvirus 1 foliowing Dictyocau-
lus viviparus infection. J Comp Pathol 93:271-274

Sheffy BE, Davies DH, 1972. Reactivation of a bovine herpesvirus after corticosteroid treatment . Proc Soc Exp Biol Med
140:974-976

Steel RGD, Torrie JM, 1960. Duncan’s test. In Principles and procedures of statistics, 107-109, Mc Graw Hill, New York

Thiry E, Brochier B, Saliki J, Pirak M, Pastoret PP, 1985a. Excretion and reexcretion of thermosensitive and wild-type
strains of infectious bovine rhinotracheitis virus after co-infection or two successive infections. Vet Microbiof 10:371-380
Thiry E, Saliki J, Lambert AF, Bublot M, Pouplard L, Pastoret PP, 1985b. Studies on conditions necessary for Bovine
herpesvirus 1 reactivation. In P-P Pastoret, E Thiry, J Saliki {eds). Immunity to herpesvirus infections of domestic animals,
209-222, CEC Publication, Luxembourg

Thiry E, Saliki J, Schwers A, Pastoret PP, 1985¢. Parturition as a stimulus of infectious bovine rhinotracheitis virus
reactivation. Vet Rec 116:599-600

Thiry E, Saliki J, Bublot M, Pastoret PP, 1987. Reactivation of infectious bovine rhinotracheitis virus by transport. Comp
Immunol Microbiol infect Dis 10:59-63'

Trofatter KF, Daniels CA, 1980. Interaction of human cells with prostaglandins and cyclic AMP modulators. 1 Effects on
complement-mediated lysis and antibody-dependent cell-mediated cytolysis of herpes simplex virus-infected human
fibroblasts. J Immunol 122:1363-1370

Ann Rech Vét 1988 vol 19


https://www.researchgate.net/publication/20303160

