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On 23 September 2003, I happened to catch an infected 
e-mail that had passed through our university’s firewall, 
spam filters and virus alert. It contained a particularly 
insidious and malicious virus that occupied a great deal 
of my time − and actually still does! As you may have 
already guessed, I’m talking about cytomegalovirus. On 
that fateful day when Annette Griffin introduced her-
self as an Acquisitions Editor with Horizon Scientific 
Press to ask whether I would be interested in editing a 
book on CMV, I was of course hesitant and colleagues 
warned me of the enormity of the task. What finally 
convinced me to undertake this project, however, 
was the proposed concept of the book. The aim was a 
publication that ‘details the cutting-edge research and 
future potential in this increasingly important field’, a 
publisher’s view likely to meet with general approval 
in the scientific CMV community. I also agreed com-
pletely with the publisher’s idea that the book ‘should 
bring together recent research on human and animal 
cytomegaloviruses with chapters on infection models, 
pathogenic mechanisms, interactions with the host, 
genomics and molecular biology, latency and reactiva-
tion, and strategies for control’. At a time when parallel 
sessions are planned by conference organizers accord-
ing to discipline rather than on the basis of pending 
problems that need to be solved by integrating different 
views and approaches, there is a risk that we will fail to 
understand CMV disease in all its complexity because 
molecular biologists and immunologists no longer 
listen to each other. Following my initial training in 
immunology, as a graduate student in the Koszinowski 
lab I profited a great deal from my mentor’s strategy 
of combining the ideas and techniques of immunolo-
gists and molecular biologists. By editing this book, I 
have profited again from reading more than a thousand 
manuscript pages covering a broad spectrum of CMV 
research, and I certainly had plenty of new ideas for my 
own lab’s to-do-list! There are many good monographs, 
articles in review series, and journal special issues on 

selected topics. Yet, to the best of my knowledge, this 
book is without precedent in that it provides an over-
view of current opinion and cutting-edge research on 
literally all aspects of CMV infections, although with 
a focus on basic science that was intended by the pub-
lisher. Rather than being asked to write a lecture book 
chapter or a comprehensive review of literature, the 
authors were encouraged to give opinions and to put 
forward hypotheses.

What I liked most was Horizon Press’s plan to ‘bring 
together recent research on human and animal cyto-
megaloviruses’. One cannot deny that there is some 
distance between these two groups. On the one hand, 
basic research in animal models sometimes ignores the 
pending clinical questions; on the other hand, informa-
tion from animal models is sometimes ignored and 
rediscovered years later, often without fair referencing. 
This seems to have become something of a tradition. 
When I was a young postdoctoral scientist visiting Dr 
Monto Ho in the Cathedral of Learning at the Univer-
sity of Pittsburgh, he told me an anecdote that can also 
be found in his classic book Cytomegalovirus Biology 
and Infection (Ho, 1982). It actually dates back to a very 
honest report given by Dr Weller on the history of the 
isolation of human CMV (Weller, 1970): Dr Margaret 
Smith, well known in MCMV research for the isolation 
of the Smith strain, used the mouse salivary gland virus 
as a model to establish the methods for isolation of the 
agent that causes cytomegalic inclusion disease (CID) 
in humans. Her pioneering accomplishment in the 
mouse model was published in 1954 (Smith, 1954). It 
is less well known that she almost simultaneously suc-
ceeded in growing the corresponding agent from the 
salivary gland of an infant. She even discovered that 
the human agent does not produce cytopathic lesions 
in mouse tissue nor, indeed, the mouse one in human 
tissue. She was convinced − and rightly so, as became 
clear soon after − that each of the two agents produces 
cytopathic lesions only in homologous tissue, which 
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reflects the species specificity of CMVs. Sadly, her 
submitted manuscript on the human agent was initially 
rejected by the journal’s editors on the grounds that 
she might have propagated the mouse virus in human 
tissue. It therefore took another two years until human 
CMV became known to medical virologists as a result 
of back-to-back publications written by Rowe and 
colleagues and by Margaret Smith (Rowe et al., 1956; 
Smith, 1956), followed one year later by a publication 
from the Weller lab (Weller et al., 1957).

The search for the cradle of cytomegalovirus 
research takes us to Bonn, Germany, to a meeting of 14 
members of the medical section of the Natural History 
Society of Prussian Rhineland and Westphalia that was 
chaired by Dr Leo on 27 June 1881 (Andrä, 1881). 
During this meeting, the pathologist Dr Ribbert gave a 
case report on a stillborn infant with lues (syphilis)-like 
symptoms and interstitial nephritis associated with the 
presence of tremendously enlarged ‘cytomegalic’ cells 
that were also characterized by an enlarged nucleus. It 
was not until 1904 ( Jesionek and Kiolemenoglou) that 
these ‘curious cells’ were observed again in the kidneys, 
lungs and liver of a luetic fetus. Although the cytomeg-
alic cells were then mistaken for protozoa, specifically 
for gregarines, the precision with which the cytopathic 
effect was described and illustrated deserves our high-
est respect (Fig. 1). Unfortunately, when Ribbert saw 
the report by Jesionek and Kiolemenoglou on the 
protozoan-like cells, he reinterpreted his original obser-
vation in support of the protozoan hypothesis (Ribbert, 
1904). This led Monto Ho (1982) to conclude that ‘he 

[Ribbert] was unable to interpret his observation until 
he saw the report by Jesionek and Kiolemenoglou who 
had noted for the first time the presence of protozoan-
like cells in lungs, kidneys and liver’. As a native German 
speaker, I have had the opportunity of reading the origi-
nal minutes from the meeting of 27 June 1881, and for 
me there is no doubt at all that Ribbert was the first to 
correctly note the enlargement of cells and cytopatho-
logical alterations that are distinctively characteristic of 
CMV disease.

In ‘homage’ to the intranuclear inclusion body 
that is pathognomonic of CMV, we have compared 
the highly skilled sketch produced by Jesionek and 
Kiolemenoglou in 1904 (Fig. 1) with ‘modern’ in situ 
hybridization photographic images taken a century 
later (Fig. 2). Hybridization with virus-specific DNA 
probes identifies the intranuclear inclusion body as the 
site at which viral DNA is concentrated, and we know 
today that this is the site of viral DNA packaging into 
nucleocapsids. After an interval of a hundred years, it is 
instructive to compare the margination of cellular chro-
matin that is condensed in ‘polar bodies’, which, as we 
can show today, do not usually contain viral genomes.

There is another short scientific anecdote relating to 
Fig. 2. Here, the murine model was used to study in vivo 
coinfection with MCMV-WT and a mutant virus in 
which the gene of interest was deleted by replacement 
(Cicin-Sain et al., 2005; for a commentary, see Tremp, 
2005). In the normal mouse liver, it is a relatively fre-
quent event that lack of cytokinesis after mitosis leads 
to hepatocytes that possess two nuclei. The two viruses 
happened to coinfect such a binuclear hepatocyte; 
interestingly, MCMV-WT conquered one nucleus and 
the mutant virus the other. This finding implies that, in 
each of the two nuclei, a single viral genome molecule 
was successful in evading the host cell’s epigenetic 
defence mechanisms.

This example brings us back to the original purpose 
of the book – to ‘CMV today’. We leave behind the pro-
tozoan and turn instead to proteomics, genomics, and 
all the other topics of cutting-edge science.

Matthias J. Reddehase
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Figure 1 Intranuclear inclusion body as seen in the 
`LHY� � ���� 7YV[VaVHU�SPRL� ºV^S»Z� L`LZ»� JLSSZ� MYVT�
[OL� SLM[� RPKUL`� VM� HU� HSSLNLK� S\L[PJ� ML[\Z� �1LZPVULR�
and Kiolemenoglou, 1904) portrayed from the Zeiss 
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and eosin. Reproduced by permission of the Münchner 
Medizinische Wochenschrift (MMW)-Fortschritte in der 
Medizin.
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Figure 2 100th anniversary of the intranuclear 
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