
I Clin Pathol: Mol Pathol 1995;48:M219-M220

Correspondence
Central nervous system involvement by
Mycoplasma pneumoniae

I read the article by Fink et al' with interest.
I am surprised that their study population did
not, except for a single case of Guillain-Barre
syndrome, include patients with encephalitis,
which is considered to be the main type of
the central nervous system (CNS) involve-
ment by Mycoplasma pneumoniae in children,2
despite the fact that their subjects were

mainly children. When discussing CNS in-
volvement by M pneumoniae, particularly in
children, it is vital that patients with en-

cephalitic episodes are examined as well.
Recently, my research group studied CNS

involvement byMpneumoniae using the poly-
merase chain reaction (PCR),3 and found that
patients with encephalitis, in whom onset of
neurological symptoms occurred within seven
days of the onset of fever, exhibited a sig-
nificantly higher incidence of mycoplasma
DNA in cerebrospinal fluid (CSF) than
patients with later onset of fever.4 Fink et al
stated that six of seven patients with con-
firmed M pneumoniae infection reported a

febrile illness or upper respiratory tract in-
fection six to 14 days before the onset of
neurological symptoms. Our data suggest
that in most, but by no means all, of their
patients mycoplasma DNA may not be de-
tectable in the CSF. We are of the opinion
that the presence of mycoplasma DNA in
CSF is not evidence of a direct, invasive
mechanism. Nevertheless, the clinical char-
acteristics of illnesses involving the CNS or

other factors, such as the interval between the
onset offever and the onset ofthe neurological
symptoms, should be taken into account be-
fore a conclusion is reached whether or not
a direct invasive mechanism plays a role in
CNS involvement byM pneumoniae.

M NARITA
Department of Pediatrics,

Hokkaido University School of Medicine,
N 15 W7 Kita-ku, Sapporo 060, Japan

1 Fink CG, Sillis M, Read SJ, Butler L, Pike M.
Neurological disease associated with Myco-
plasma pneumoniae infection. PCR evidence
against a direct invasive mechanism. J Clin
Pathol: Mol Pathol 1995;48:M51-4.

2 Koskiniemi M. CNS manifestations associated
with Mycoplasma pneumoniae infections:
Summary of cases at the University of Helsinki
and review. Clin Infect Dis 1993;17(Suppl 1):
S52-7.

3 Narita M, Matsuzono Y, Togashi T, Kajii N.
DNA diagnosis of central nervous system in-
fection by Mycoplasma pneumoniae. Pediatrics
1992;90:250-3.

4 Narita M, Itakura 0, Matsuzono Y, Togashi T.
Analysis of mycoplasmal central nervous sys-
tem involvement by polymerase chain reaction.
Pediatr Infect DisJ 1 995;14:236-7.

Drs Fink and Sillis comment:
We are pleased to have Dr Narita's interest in
our paper. We have addressed the points that
he has raised in chronological order for clarity.

Firstly, we agree that encephalitis is re-

ported as the main CNS manifestation ofM
pneumoniae infection, but some reports1 show
meningitis to be associated in the younger
age groups. Although we have reported a

relatively small number of cases, we believe
that most of the patients with clinical pre-
sentations suspected of being M pneumoniae
infection in the hospitals surveyed would have
been referred to us. We suspect that the
patients we reported are a true reflection of
the clinical presentation but numbers are too
small for any definitive comment. All patients
with encephalitis during the study period were
referred to our laboratory.

Secondly, in Dr Narita's reported method
ofPCR for mycoplasma2 we understand that
the system described would not differentiate
M genitalium fromM pneumoniae. We believe
thatMgenitalium is a more toxic organism than
M pneumoniae. It may be that the two species
have not been distinguished in previous stud-
ies, so linking a larger number of encephalitis
presentations with mycoplasma infection.

Thirdly, clinical onset of M pneumoniae
infection is very difficult to recognise because
of its insidious nature. In our series and in
Dr Narita's series all of the patients had anti-
bodies and this suggests that the patients had
been infected for at least 14 days.

Fourthly, our simplified PCR method was
developed to facilitate earlier clinical diagnosis
and provide further opportunity for studying
the natural history of infection. In Dr Narita's
paper, primary diagnosis seems to have been
made on serology, using complement fixation
(CF) and gel particle agglutination (GPA). In
one patient in his series we note the very rapid
disappearance of antibodies revealed by GPA.
We are concerned that this could be a "false"
initial result; Kleemola and Kayhty3 dem-
onstrated elevated titres and an increase in CF
antibodies to M pneumoniae in patients with
proven bacterial meningitis.

Fifthly, we believe that M pneumoniae is
not usually invasive, but a transient T cell
anergy is recognised in M pneumoniae in-
fections, thereby providing an opportunity for
the organism to escape from the respiratory
tract. This may be a mechanism for the de-
velopment of neurological lesions.

Finally, there is still insufficient evidence
to be sure of the mechanism for neurological
lesions in M pneumoniae infection. There is
evidence in the literature both for an immune
mediated mechanism and anecdotal reports
of the recovery of organisms from CSF.
The reports ofM pneumoniae neurological

disease are conflicting. There is some evi-
dence of a rapid reversal of neurological le-
sions in M pneumoniae infection with the
application of aggressive antibiotic therapy.
In contrast some neurological lesions are re-
ported to respond rapidly to plasmapharesis.
We are concerned that in any study using

PCR for M pneumoniae diagnosis, the sero-
logical criteria for supporting the PCR evi-
dence is both sensitive and specific and very
strictly interpreted. It is also critically im-
portant to ensure that the PCR system is
specific forM pneumoniae.

1 Ponka A. Central nervous system manifestations
associated with serologically verified Myco-
plasma pneumoniae infection. Scand J Infect
Dis 1980;12:175-84.

2 Narita M, Matsuzono Y, Togashi T, Kaiii N.
DNA diagnosis of central nervous system in-
fection by Mycoplasma pneumoniae. Pediatrics
1992;90:250-3.

3 Kleemola M, Kayhty H. Increase in titres of
antibodies to M. pneumoniae in patients with
purulent meningitis. J Infect Dis 1982;146:
284-8.

Quantitative analysis of silver stained
nucleolar organiser regions: a reliable
marker of cell proliferation and a
promising prognostic parameter in
tumour pathology

I read with interest the review article by
Barnes and Gillett'. The authors discuss sev-
eral methods of assessing cell proliferation
and indicate some requirements for their ap-
plication in routine pathology. Concerning
the silver stained nucleolar organiser region
(AgNOR) method, they conclude that
"NORs are difficult to identify, time-con-
suming to count and do not have a con-
sistently proven correlation with other
measures of proliferative activity or prog-
nosis." I strongly disagree with this view.

NORs are defined nucleolar components
(corresponding, at the electron microscopic
level, to the fibrillar centres and the sur-
rounding dense fibrillar components) which
can be visualised selectively at the light micro-
scopic level by applying the one-step silver
stainingmethod originallydescribedbyPloton
et al.2 Under these staining conditions, NORs
can be identified easily as black dots ofdifferent
sizes, localised throughout the nucleolar area.3
I have neverhad any difficulty recognising these
structures in cytological or histological samples
after appropriate silver staining.
Two methods can be used to quantify

AgNORs: the counting method-the enu-
meration ofeach silverstained dotpercell-and
the morphometric method-the measurement
of the area occupied by silver stained nucleolar
structures calculated using image cytometry.
While counting AgNORs is time-consuming
and subjective, image analysis permits a rapid
objective and reproducible quantification
AgNOR, as shown in a recent study in which
the two methods were compared in the same
series ofbreast carcinomas.4
The correlation between AgNOR numbers

and cell proliferation has been investigated
widely in tumours by comparing the AgNOR
values with kinetic data obtained by applying
other well established proliferation markers.
A significant correlation between AgNOR
numbers and the percentage of cells in cycle,
defined by Ki67 immunostaining, has been
demonstrated in non-Hodgkin's lymphoma,
breast carcinomas, gliomas, brain tumours,
gastric carcinomas, soft tissue sarcomas, and
in a group of tumours of different origin.3
AgNOR numbers have also been related pos-
itively to the percentage of S-phase cells eval-
uated by both DNA flow cytometry (in non-
Hodgkin's lymphoma, and breast and gastric
carcinomas) and bromodeoxyuridine in-
corporation (in meningiomas, hepatocellular
rat carcinomas and in a group of tumours of
different origin).3 Moreover, in a series of
experiments carried out on human cultured
cancer cell lines a highly significant cor-
relation between AgNOR numbers and the
speed of cell replication has been found.5
Over the past few years, many retrospective

studies have been performed to ascertain the
predictive value of counting AgNORs in
tumour pathology. In their article Barnes and
Gillett' quote two investigations which failed
to demonstrate a prognostic relevance of the
AgNOR counts in breast carcinomas, but do
not mention any of the numerous studies
obtained in other human tumours showing a
significant predictive value of the AgNOR
parameter. In colorectal carcinoma soft tissue
sarcoma, renal cell carcinoma, gastric car-
cinoma, multiple myeloma, pharyngeal
carcinoma, acute lymphoblastic leukaemia,
oesophageal carcinoma, and stage I endo-
metrial adenocarcinoma, the AgNOR vari-
able has been found to be related significantly
to patient survival and in multivariate analysis
was of independent prognostic value.6
These data demonstrate that the AgNOR

parameter actually reflects the proliferative ac-
tivity ofcancer cells and represents apromising
prognostic indicator in tumour pathology.

D TRERE
Centro di Patologia Cellulare,

Dipartimento di Patnlogia Sperimentale,
Universit degli Studi di Bologna, Italy

1 Barnes DM, Gillett CE. Determination of cell
proliferation. 7 Clin Pathol: Mol Pathol 1995;
48:M2-5.

2 Ploton D, Maneger M, Jeannesson P, Himber
G, Pigeon F, Adnet JJ. Improvement in the
staining and in the visualization of the ar-
gyrophilic proteins of the nucleolar organizer
regions at the optical level. Histochem J 1986;
18:5-14.

3 Derenzini M, Ploton D. Interphase nucleolar
organizer regions. In: Crocker J, ed. Molecular

M219

 on M
ay 24, 2023 by guest. P

rotected by copyright.
http://m

p.bm
j.com

/
C

lin M
ol P

athol: first published as 10.1136/m
p.48.4.M

219-b on 1 A
ugust 1995. D

ow
nloaded from

 

http://mp.bmj.com/


Correspondence

biology in histopathology. Chichester: Wiley,
1994:1231-49.

4 Trere D, Migaldi M, Trentini GP. Higher re-
producibility of morphometric analysis over
the counting method for interphase AgNOR
quantification. Anal Cell Pathol 1995; in press.

5 Trere D. Critical analysis of the methods
commonly employed in the assessment of cell
proliferation: advantages of the NOR silver-
staining technique in routine cyto-histo-
pathology. Anal Cell Pathol 1993;5:191-201.

6 Derenzini M, Sirri V, Trere D. Nucleolar or-
ganizer regions in tumor cells. J Cancer 1994;
7:71-7.

Drs Barnes and Gillett comment:
We thank Dr Trere for his interest in our
editorial. He is obviously a keen proponent
of the AgNOR technique; however, the
value of AgNORs in pathology remains con-
troversial, as denoted by the large number of
conflicting publications. In response to his
four areas of criticism of our review we would
like to confirm our original points.
The accurate identification of AgNORs is

highly dependent upon tissue preparation and
methodological procedures. Excessive silver
deposition and hence loss ofNOR definition
can occur as a result of variations in tissue
thickness, the use of different fixatives and
prolonged silver incubation times. These fea-
tures also affect the amount of non-specific
staining, which can cause problems with the
accurate identification of AgNORs.
There is no universally accepted method

of evaluating AgNORs. Counting methods
have evolved in order to obtain as much
information as possible about demonstrable
NORs. Some studies have counted all dis-
cernible NORs, others have counted the num-
ber of NOR clusters and satellites, whilst
further groups have incorporated the AgNOR
distribution pattern into their assessment. ' As
we pointed out previously, there is marked
variation in the numbers of cells assessed,
100-200 being the usual number, far less
than would be evaluated when staining with
a proliferation associated antibody such as
MIB1, Ki67 or KiSi. By Dr Trere's own
admission these enumerative methods are
"time-consuming and subjective". However,
manual counting is the only method of eval-
uation open to most pathologists, who do not
have the necessary equipment to carry out
computer aided image analysis.
A number of studies have combined

AgNOR scores with established methods of
predicting prognosis and directly with clinical
outcome. Whether AgNORs are associated
with ploidy or with cell proliferation requires
further clarification.23
There are studies which have shown Ag-

NORs to be associated with patient prognosis
but among these, the prognostic value of
AgNORs is less than in the more established
methods4 and in some cases do not provide
independent prognostic information when in-
cluded in multivariate analyses.5

In conclusion, we stand by our previous
statement that AgNORs were ofgreat interest
when they were one of the few methods of
assessing proliferative activity in formalin
fixed, paraffin wax embedded material. As a
prognostic marker, AgNORs have now been
superseded by other methods, in particular
the development of the Ki67 associated anti-
bodies, which are easy to use and are open
to more standardised quantification.
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Book reviews
If you wish to order or require further in-
formation regarding the titles reviewed here,
please write to or telephone the BMJ Book-
shop, PO Box 295, London WC1H 9JR. Tel
0171 383 6244. Fax 0171 383 6662. Books
are supplied post free in the UK and for
BFPO addresses. Overseas customers should
add 15% for postage and packing. Payment
can be made by cheque in sterling drawn on

a UK bank or by credit card (Mastercard,
Visa, or American Express) stating card num-
ber, expiry date, and full name.
(The price and availability are occasionally
subject to revision by the Publishers.)

Genetic Laboratory Investigations. 10th
edn. T K Merten, R L Hammersmith.
(Pp 277; £18.95). Prentice Hall. 1995. ISBN
0-02-380-601 -X.

This book provides a series of practical dem-
onstrations, that may be undertaken by stu-
dents themselves, to illustrate some of the
fundamental concepts of genetics. It is aimed
at first year undergraduates with questions
and answers as well as references on each
topic. The authors find themselves in the
curious position of having to defend the use

of practical laboratory work in courses on

genetics which they do clearly and succinctly.
The book was first published in 1951 and is

now in its 10th edition and therefore clearly
has found a niche in this particular market. No
doubt the book has evolved a great deal since
the first edition but unfortunately some mut-
ations have crept in over this period of time.

In the chapter on "Linkage and Crossing-
over" somatic cell hybridisation is explained
in great detail in the section on human gene

mapping. Other approaches (for example, in
situ hybridisation) are dealt with in one line-
surely unacceptable in a genetic textbook pub-
lished in 1995. In the chapter on "Human
Chromosomes" the chromosome pairs 17 and
18 are transposed in one figure (Fig 11.3) and
the ISCN karyotype for Klinefelter syndrome
is incorrectly given as 47,XY, +X rather than
47,XXY. In the same chapter the cytogenetic
consequences of the presence of the Phil-
adelphia chromosome, observed in chronic
myeloid leukaemia, are incorrectly described.
One is left with the impression that some

parts of this book may have evolved faster
than others. The book would appear to be a

useful source for classic genetic experiments
but care should be exercised in relying upon
it as a source of instruction and information
in those areas undergoing rapid development,
such as human gene mapping, which will
benefit from revision for the next edition.

J WATERS

Concepts of Genetics. WS Klug, MR
Cummings. (Pp 779; C21-95.) Maxwell
Macmillan International. 1994. ISBN
0-02-364801-5.

The era of the coffee-table science text is
clearly with us! This book is beautifully pro-
duced and illustrated, with striking photo-

graphs, some enhanced by computer, and with
tables and graphics which make understand-
ing of data and processes both appealing and
easy. To describe it as a coffee-table book does
not in any way mean that it is not scientifically
and academically a work of excellence. Few
pathologists would until, say, five years ago,
have picked up and read this work. However,
the revolution in molecular genetics has now
changed that position. What, then, is there here
for us to use (and even enjoy!)?

Naturally, much of the background under-
standing ofgenetics is based on data whichwere
obtained from studies of yeasts, Drosophila,
Xenopus, and so on, but increasingly this in-
formation is being extended to humans. Thus,
in medical science we should not baulk at the
included information regarding "lower or-
ganisms".
What, then, do I feel are the limitations of

this book? Very few. If I turn to my three main
areas ofpersonal interest, the results are good.
Thus, the section on ribosomal RNA genes
and nucleoli is unusually well covered and ex-
plained. Another part of the text close to me
namely that related to viral oncogenesis is good
but, very surprisingly, omits the extensive (al-
beit confusing) literature on Epstein-Barr
virus in this field. The cell cycle is dealt with
quite adequately and comprehensively. Fin-
ally, the book is a bargain.

J CROCKER

PCR in Situ Hybridization: Protocols
and Applications. 2nd edn. GJ Nuovo. (Pp
276; $94.) Raven Press. 1994. ISBN 0-
88167-940-2.

That this text is now in its second edition,
despite the fact that PCR in situ hybridisation
(PCR-ISH) is still in its infancy, probably
reflects rapidly growing interest in the tech-
nique. This is not surprising, as PCR-ISH
offers the high sensitivity in signal detection
afforded by PCR and yet permits the
investigation to localise that signal archi-
tecturally.
For the novice, the first two chapters pro-

vide useful introductions to the relevant
molecular biology, then the theoretical basis
for PCR and ISH is discussed. At this point
and subsequently the chapters include prac-
tical protocols to lead the reader through a
maze of techniques, variants and complex
controls. Numerous photographic figures,
some in colour, are used to illustrate examples
of applications and results. It must be stated,
however, that the quality of some of these
figures is not always optimal, many being
rather grey. Perhaps the most useful chapter
is that describing "start-up" protocols for the
beginner. This part of the book, combined
with the contents of the appendices, are most
helpful to those brave enough to attempt this
notoriously fickle methodology.
The author's specialist interests are re-

flected by the inclusion of two chapters, one
regarding the application of PCR-ISH to the
detection of papilloma viruses, the other to
the use of the method in the investigation of
HIV related diseases.

Perhaps the greatest hope for the success
ofPCR-ISH is the use ofreverse transcriptase
methodology. This can eliminate problems of
non-specificity in ISH caused byDNA repair.
This is discussed clearly and practically in a
further chapter.

In general, this is a well produced and
organised volume and can be recommended
to those about to step into this minefield of
techniques and protocols. It is certainly of
interest to speculate as to how many labora-
tories will be applying PCR-ISH by the time
a third edition of this book is published!

J CROCKER
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