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Table 1 Patient details

Age (years) Sex Eye Cause of death Postmortem delay (hours)
43 M R Myocardial infarction 19
45 M R Unknown 12
45 F R Lung cancer 12
48 F L Subdural haemorrhage 18
71 F L Pneumonia 19

Figure 1 Histology, enzyme histochemistry and immunohistochemistry on 10 um, serial, cryostat sections of optic nerve from a 45 year old woman.
(A) Haematoxylin and eosin preparation xowing preservation of morphology. (B) Van Gieson preparation to demonstrate connective tissue fibres
(red). The position of the lamina cribrosa is indicated by the arrow. (C) Weigert's iron haematoxylin preparation to demonstrate myelin (dark blue).
Note that myelination commences abruptly in the retrolaminar position. (D) COX enzyme histochemistry showing strong reaction in the unmyelinated
portion of the optic nerve extending into the lamina cribrosa but halting abruptly in the retrolaminar position. (E) IHC for COX subunit IV showing that
the distribution of the protein co-localises with enzyme activity. (F) IHC for Na, 1.1 showing that the distribution of this voltage gated Na* channel
parallels that of the mitochondrial markers. (G) IHC for Na, 1.2 showing a very pale, diffuse ﬁ:be”ing pattern with no predilection F%r either prelaminar
or retrolaminar positions. (H) IHC for Na, 1.6 showing strong immunolabelling in unmyelinated optic nerve. () Representative negative control for IHC
where the primary antibody was omitted.
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Figure 2 Control experiment to show immunoreagents have access to the myelinated portion of the optic nerve. (A) IHC for neurofilament protein
(200 kDa) showing a strong, fibrous immunolabelling pattern in myelinated optic nerve. (B) IHC for Na, 1.6. (C) COX subunit IV, showing pale

immunolabelling.

determines the density of mitochondria in an axon rather
than mechanical factors at the lamina.

Our results show that voltage gated Na* channel subtypes
Na, 1.1, 1.3, and 1.6 are found at much higher density in the
prelaminar and laminar optic nerve and that the density
declines dramatically with the onset of myelination. This
implies that the distribution of mitochondria in the optic
nerve head reflects functional energy requirements to
maintain conduction in the unmyelinated axon rather than
any mechanical restriction at the lamina cribrosa under
normal physiological conditions. We accept that mechanical
hold up might occur under condition of raised intraocular
pressure but if it does it is not an exaggeration of a normal
physiological process.”

A previous report of voltage gated Na* channel distribution
in rat optic nerve showed Na, 1.2 localisation within the
unmyelinated portion and that of Na, 1.6 confined to the
nodes of Ranvier."" However, species differences in voltage
gated Na* channel expression are not unprecedented. For
example, Na, 1.3 is very restricted in adult rat central nervous
system'” but is strongly expressed in adult human brain.” In
the latter study, immunolabelling for Na, 1.1, 1.3, and 1.6
was largely limited to neuronal cell bodies and their proximal
processes, whereas Na, 1.2 was confined to axons proper. If
that portion of the axon between the axon hillock and the
commencement of myelination is considered to be a proximal
process then the equivalent in the optic nerve would be the
prelaminar and intralaminar region. Thus the unmyelinated
portion of the optic nerve may be homologous to proximal
processes in general and share the same distribution of
voltage gated Na* channel subtypes.

It is already known that a number of primary inherited
disorders of mitochondrial dysfunction target the optic nerve.
These include Leber’s hereditary optic neuropathy, Leigh’s
syndrome, and myoclonic epilepsy with ragged red fibres
(MERRF). In addition, disorders of secondary mitochondrial
dysfunction also target the optic nerve. These include
Friedreich’s ataxia, dominant optic atrophy, tobacco alcohol
amblyopia, Cuban epidemic optic neuropathy, and cheoram-
phenicol optic neuropathy.'

Of particular interest in this regard is dominant optic
atrophy caused by mutations in the OPAl gene.” This
encodes a dynamin related GTPase which is involved in
mitochondrial interaction with the cytoskeleton.' "
Experimental studies have shown mitochondrial clumping
as a consequence of the mutant protein’> and OPA1 absence
has recently been shown to induce apoptosis.'® This suggests

that mutations of the OPA1 gene may affect the physiological
distribution of mitochondria within the optic nerve and lead
to impaired cell viability.

These diseases are rare but our findings challenge the
traditional theory of a mechanical hold up of axoplasmic flow
at the lamina in glaucoma by providing a better explanation
for the increased numbers of organelles (principally mito-
chondria) observed in the lamina and prelaminar optic nerve
head.
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Clinical Evidence—Call for contributors

Clinical Evidence is a regularly updated evidence based journal available worldwide both as
a paper version and on the internet. Clinical Evidence needs to recruit a number of new
contributors. Contributors are health care professionals or epidemiologists with experience in
evidence based medicine and the ability to write in a concise and structured way.

Currently, we are interested in finding contributors with an interest in

the following clinical areas:

Altitude sickness; Autism; Basal cell carcinoma; Breast feeding; Carbon monoxide poisoning;
Cervical cancer; Cystic fibrosis; Ectopic pregnancy; Grief/bereavement; Halitosis; Hodgkins
disease; Infectious mononucleosis (glandular fever); Kidney stones; Malignant melanoma
(metastatic); Mesothelioma; Myeloma; Ovarian cyst; Pancreatitis (acute); Pancreatitis
(chronic); Polymyalgia rheumatica; Post-partum haemorrhage; Pulmonary embolism;
Recurrent miscarriage; Repetitive strain injury; Scoliosis; Seasonal affective disorder;
Squint; Systemic lupus erythematosus; Testicular cancer; Varicocele; Viral meningitis; Vitiligo

However, we are always looking for others, so do not let this list discourage you.

Being a contributor involves:

® Appraising the results of literature searches (performed by our Information Specialists) to
identify high quality evidence for inclusion in the journal.

® Writing to a highly structured template (about 2000-3000 words), using evidence from
selected studies, within 6-8 weeks of receiving the literature search results.

® Working with Clinical Evidence Editors to ensure that the text meets rigorous
epidemiological and style standards.

® Updating the text every eight months to incorporate new evidence.
® Expanding the topic to include new questions once every 12-18 months.
If you would like to become a contributor for Clinical Evidence or require more information

about what this involves please send your contact details and a copy of your CV, clearly
stating the clinical area you are interested in, to Claire Folkes (cfolkes@bmijgroup.com).

Call for peer reviewers

Clinical Evidence also needs to recruit a number of new peer reviewers specifically with an
inferest in the clinical areas stated above, and also others related to general practice. Peer
reviewers are health care professionals or epidemiologists with experience in evidence based
medicine. As a peer reviewer you would be asked for your views on the clinical relevance,
validity, and accessibility of specific topics within the journal, and their usefulness to the
intended audience (international generalists and health care professionals, possibly with
limited statistical knowledge). Topics are usually 2000-3000 words in length and we would
ask you fo review between 2-5 topics per year. The peer review process takes place
throughout the year, and our turnaround time for each review is ideally 10-14 days.

If you are interested in becoming a peer reviewer for Clinical Evidence, please
complete the peer review questionnaire at www.clinicalevidence.com or contact Claire
Folkes(cfolkes@bmijgroup.com).
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