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Epstein-Barr virus and cryptogenic fibrosing alveolitis

The Epstein-Barr virus (EBV) is an ubiquitous infectious
agent which causes seroconversion with measurable anti-
body levels in approximately 90% of young children in
tropical regions and 30-40% of children from developed
countries in the Northern hemsiphere.' It is a member of
the herpes virus family and has a double stranded DNA
genome of 172 000 base pairs that is divided into five
unique regions with four internal and two terminal repeat
domains.2 This genome exists in a linear form during a
replicative infection where there is assembly of complete
viruses, and in a circular or episomal form during latent
infection where the cell is transformed without viral rep-
lication.2 The virus gains entry into cells using the CD21
molecule as a cell surface receptor.3 This molecule is also
the receptor for the C3d component of complement, and
cells that are ordinarily not permissive for EBV infection
can be converted to permissive cells by transfecting them
with the CD21 gene.2 In terminally differentiated cells,
such as those found in parotid gland epithelium, EBV
infection results in viral replication, shedding of viruses
from the cell surface, and cell lysis. However, in less well
differentiated basal epithelial cells and 13 lymphocytes,
infection results in the organisation of the viral genome
into a circular extrachromosomal episome in the cell nuc-
leus with expression of only about 10 of the approximately
80 genes encoded by the virus.3 Just how the expression
of this limited number of viral genes is able to transform
the cell is of great interest.
The widespread nature of EBV infection suggests that

many normal adults must harbour EBV infected 1B lym-
phocytes that have the potential for unlimited growth.'2
The fact that lymphoproliferative disorders involving EBV
infected cells are rare indicates that the proliferation of
these cells is successfully restrained by the host immune
response. The hypothesis thatEBV infection was important
in any form of chronic lung disease was first put forward
by Liebow and Carrington4 who speculated that the
lymphocyte proliferation which they described in lympho-
cytic interstitial pneumonia might be due to EBV infection.
In later studies conducted on some of the same cases
described by Liebow and Carrington, Barbera and col-
leagues5 were able to show that the internal repeat DNA
sequence of the EBV was present in the type II epithelial
cells of patients with lymphocytic interstitial pneumonia.
However, they failed to demonstrate convincingly this EBV
DNA sequence in the 13 lymphocytes present in the lesions,
presumably because the DNA copy numbers were too low.

In this issue of Thorax, Egan and associates6 provide
immunocytochemical evidence that the type II cells pro-
liferating in lesions of cryptogenic fibrosing alveolitis con-
tain proteins coded by two of the EBV genes that are
expressed during a replicative EBV infection. This im-
portant observation shows that the type II cells present in
the lesions have harboured a replicative EBV infection at
some time, but does not prove that the virus was replicating
at the time of the biopsy, nor does it establish a causal link

between replicating EBV and fibrosing alveolitis. Others
have suggested that the lung is a reservoir for EBV,7 and
the present study provides new information suggesting that
replication does occur in the type II cells, particularly in
patients with cryptogenic fibrosing alveolitis. Comparison
of their finding with those of Barbera et al, who showed
that the internal repeat sequence ofEBV DNA was present
in the type II cells from patients with lymphocytic in-
terstitial pneumonia but not those with fibrosing alveolitis
whom they used as controls, suggests a discrepancy be-
tween the two studies that needs to be resolved. Ex-
periments that examine lung tissue for viral DNA, RNA,
and proteins will be needed to clarify why the EBV rep-
licative proteins might be present when the internal repeat
DNA is not.
The observations reported by Egan et al are also of

interest with respect to recent reports linking EBV in-
fections to the development of benign and malignant
smooth muscle tumours in children with AIDS8 and in
patients immunosuppressed for transplantation.9 If EBV
infection can transform smooth muscle cells and allow
them to proliferate, it is also possible that it might transform
fibroblasts and produce the connective tissue changes that
characterise fibrosing alveolitis. The virus presumably in-
fects epithelial cells first producing replicating infection,
and the lymphocytes become infected as they circulate
through the epithelium. Just how an infected epithelial cell
or a lymphocyte might then infect and transform a smooth
muscle cell89 or a fibroblast remains to be determined. In
spite of these difficulties, the observation by Egan et al that
the type II cell is infected by replicating EBV in patients
with cytogenic fibrosing alveolitis provides an important
new lead in the investigation of the process that deserves
to be carefully followed up.
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