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from smegma in the male4 and had a predilection for the cells
of the cervix in the female5 and particularly for the cervical
lesions of pre-invasive and invasive carcinoma.6 At about this
time herpesviruses were being found in such different cancers
as the Burkitt lymphoma and nascpharyngeal cancer of man,
Marek's disease in chicken, the Lucke kidney carcinoma in
frogs, and a lymphoma in monkeys. It was a reasonable
assumption, therefore, that HSV-2 might be the cause of
cervical cancer-an assumption that could account for an
apparent relationship of the disease to promiscuity.6 Isolation
of the virus from the cervix or detection of it in cervical
lesions showed that 790O' of women with cervical cancer had
had prior infection with HSV-2 compared with only 20, of
non-cancerous women.7 8

In a low socioeconomic group, 900 of whom were negroes,
A. J. Nahmias and colleagues9 found that antibodies to
HSV-2 began to be detected in young females of about 15
years of age, and after 45 the incidence of antibodies to both
viruses was 100". Now two studies comparing HSV-2
antibodies in women with cervical cancer and matched
controls have been published. I. Royston and L. Aurelian'0
report a 98"',, incidence of antibodies neutralizing HSV-2 in
vitro in 110 patients with atypical cells, carcinoma-in-situ, or
invasive carcinoma, but only 55% for controls. Antibodies to
HSV-1 were equally distributed in patients and controls
(85°%). The incidence of antibodies to HSV-2 decreased up
the social scale. These authors consider that the observation7
that the peak age for cytologically detected active genital
herpes infection in women precedes the peak age for the
pre-invasive disease by at least 10 years, and the invasive
disease by at least 20 years, is consistent with an aetiological
role for this virus.
However, recent serological data collected by Nahmias and

colleagues1 present some problems. In a group of low socio-
economic status, again mainly negro, they found that patients
with invasive carcinoma, carcinoma-in-situ, dysplasia, or
atypia had antibodies to HSV-2. But in this population the
ages of incidence were too low for active infection to have
preceded carcinoma-in-situ by 10 years and invasive carcinoma
by 20. On this hypothesis some of these patients must have had
infected cervices when they were between 4 and 6 years old,
and other serological datat' do not support this.
These recent studies each support an association between

HSV-2 and cervical anaplasia, but they do not distinguish
between three alternatives. Firstly, both virus infection and
cervical anaplasia may be independently related to promiscuity.
Secondly, HSV-2 may grow preferentially in preneoplastic,
or neoplastic, cervical tissue. And, thirdly, HSV-2 may be the
cause of these diseases. Further work is needed to decide
which possibility is correct.
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Problems of Chronic Paronychia
One of the commonest disorders of the nails, chronic paro-
nychia, causes considerable discomfort and is difficult to treat.
There is no universal agreement on the cause of the condition,
though it is generally accepted to be a disease mainly of
women, and especially of those whose hands are much
exposed to water.

Various attempts at experimental production have usually
resulted in an acute paronychia or a more superficial infec-
tion.1-3 0. J. Stone and J. F. Mullins,4 however, did success-
fully reproduce the condition after occluding a finger for 30
days in the presence of Candida albicans and other organisms
which might have gained access as contaminants. R. H.
Marten5 investigated patients mycologically and bacterio-
logically and found in infected nail folds Candida albicans and
numerous bacteria which probably originated in the patient's
own bowel. Stone and Mullins6 reported similar findings but
thought the bacteria were secondary invaders or colonizers
rather than true pathogens.

A. J. E. Barlow and his co-workers7 in Huddersfield have
now repeated these investigations and have compared the
findings with normal controls. In addition to Candida species
(usually C. albicans) they cultured numerous bacteria from all
patients with chronic paronychia. They divided the bacteria
into five groups, and one or more species of several groups
were usually present. They named the groups Staphylococcus
pyogenes (all coagulase-positive Gram-positive cocci), Staphy-
lococcus epidermidis (all coagulase-negative Gram-positive cocci),
Streptococcus faecalis, coliform organisms, Proteus species, and
Pseudomonas aeruginosa. Staph. pyogenes was found in 44 of
91 infected nail folds and coliform organisms in 66, while
Staph. epidermidis was found in only one. In the controls
Staph. epidermidis was recovered from 57 of 72 fingers,
Staph. pyogenes from 18, and Str. faecalis from 11. No other
bacteria and no Candida species were found in the controls.
Brownish-green discoloration of the nail plate always signified
the presence of Pseudomonas aeruginosa, but this organism
might be present without discoloration.

In the naturally occurring disease there is no prolonged
occlusion to open up the nail fold and some other mechanism
must be at work. Overt trauma may occasionally be respon-
sible, but Barlow and his co-workers suggest that less obvious
trauma such as manicure, immersion in water, and exposure
to degreasing agents so alters the environment that Staph.
pyogenes can invade the keratin, causing separation of the
cuticle from the nail plate. The bacteria are usually accom-
panied by Candida albicans, which can also invade keratin.
The Staph. pyogenes which they isolated were often insensitive
to penicillin G and to tetracycline, but all were sensitive to
erythromycin. The other bacteria showed standard sensitivity
patterns to antibiotics.

In treatment it was found that the wearing of rubber
gloves for wet work often aggravated the condition, as also
did occlusive dressings except modern surgical tapes, which
afforded some measure of protection. The best results were
obtained by using local applications of gentamicin ointment
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by day and nystatin ointment at night. When there was local
tenderness and increased redness a course of erythromycin
was also given, because Staph. pyogenes was always present
under these circumstances.
Many treatments have been used in the past and their

multiplicity shows that they are often not successful. If this
new regimen proves effective it will be a useful advance.
Surgical intervention is usually contraindicated, and griseo-
fulvin is no help, as Candida species are not sensitive to this
antibiotic.

Lactic Acidosis
The syndrome of lactic acidosis was first described by
W. E. Huckabee, 1 2 who classified his cases into two groups.
In the first the accumulation of lactic acid seemed to be due
to accelerated anaerobic glycolysis secondary to hypoxaemia
or peripheral circulatory failure. Correction of the defect
caused a fall of blood lactate, and the prognosis was good.
In the other group, however, there was no obvious cause for
the raised lactate concentration, levels were higher (14-26
m-mole/l.), and the outcome was invariably fatal. In such
cases there is usually a serious associated condition such as
uraemia,3 bacterial infection,4 alcoholism,5 arteriosclerotic
heart disease, liver disease, leukaemia,7 severe anaemia,8
glycogen storage disease,9 starvation,1 diabetes mellitus,l or
phenformin therapy.1' Lactic acidosis has also been described
as a familial disorder in children with certain neurological
disorders12 and recently as a chronic disorder in an adult
with no evidence of associated disease.'3

Lactic acid is a terminal product of glycolysis. Since the
pK of lactic acid, 3 -86, is well below the pH of body fluids
virtually all lactic acid produced becomes ionized. The lactic
acid formed is exclusively the laevo form, but certain tissues,
including liver and kidney, can also metabolize the dextro
isomer.14 Lactate is a "dead end" metabolite and can be
metabolized only by reconversion to pyruvate, a reaction
catalysed by lactate dehydrogenase and involving coenzyme
I (NAD+). Most cell membranes are freely permeable to both
lactate and pyruvate, and the blood levels of these metabolites
are usually less than 1-5 and 02 m-mole/l. respectively.
Their half-lives in the circulation are of the order of 10-15
miltS15 16minutes.'51
Lactic acidosis may be defined, then, as a raised blood

lactate level together with a reduced arterial pH. (This
definition excludes certain other causes of raised blood lactate
levels including hyperventilation,'7 obesity,18 and the ad-
ministration of glucocorticoids or oral contraceptives.19) The
incidence of lactic acidosis in a general hospital population is
unknown, but it is probably higher than has been suspected.
For determination of lactate or pyruvate blood samples
must be deproteinized immediately, since the lactate level
rapidly rises and the pyruvate falls in vitro.20 Specific
enzymatic methods2' have replaced the older, relatively non-
specific colorimetric techniques. If the lactate level cannot be
measured directly lactic acidosis should be suggested by.-the
finding of a large "anion gap" (plasma Na++K+-C1--
HC03-), provided that other causes. such as ketoacidosis, renal
failure, and salicylate or methanol intoxication can be
eliminated.

It is by no means clear why lactic acidosis should sometimes
develop in the clinical disorders listed earlier-a raised blood
lactate level is not a usual feature of these conditions. Though
by definition patients with idiopathic lactic acidosis have no

clinical evidence of impaired tissue perfusion, certain organs
could possibly be underperfused even though the blood
pressure was normal. Huckabee2 produced lactic acidosis
experimentally in dogs by induction of pericardial tamponade
with no measurable change of cardiac output or blood pressure.
It will be important to determine whether the accumulation
of lactate in idiopathic lactic acidosis results from over
production or underutilization. The metabolic effects extend
beyond those of the severe metabolic acidosis, since the ratio
of lactate to pyruvate is markedly raised. This suggests a rise
in the proportion of reduced to oxidized NAD intracellularly,
and the equilibria of other NAD-linked dehydrogenase
systems may be disturbed. The concentrations of malate,
oxaloacetate, glycerol-3-phosphate, dihydroxyacetone phos-
phate, 3 phosphoglyceraldehyde, and 1,3-diphosphoglyceric
acid may be altered in certain tissues. The effects of these
changes on energy metabolism cannot be predicted. P. J.
Randle and colleagues22 found the pyruvate dehydrogenase
system to be inhibited by a rise in proportion of reduced NAD.
Since this system represents one of the major routes of lactate
disposal a vicious circle of progressive accumulation of lactate
may arise.
The treatment of idiopathic lactic acidosis is unsatisfactory,

and in view of the high mortality (80-1000o ,23) several thera-
peutic approaches have been tried. The mainstays of treatment
are correction of any cellular hypoxia when present and
administration of bicarbonate. The acidosis has often been
surprisingly difficult to correct, and large amounts of bicar-
bonate may be required. Methylene blue, a redox dye which
can serve as an electron acceptor, has been used with some
success to correct the abnormal lactate-pyruvate ratio.3
Vasoconstrictor drugs should be avoided as they may impair
tissue perfusion; indeed there may be a case for the use of
a blocking agents to improve tissue perfusion, though such
therapy would require careful monitoring of central venous
pressure and the administration of blood vo'ume expanders.
A combined glucose and insulin regimen led to a rapid fall
of blood lactate levels in a single case reported by H. K.
Johnson and C. Waterhouse."1 It seems clear that correction
of the acidosis alone does not prevent a fatal outcome-but
the same could be said of diabetic ketosis before the therapeutic
use of insulin. Further studies of the aetiology of lactic acidosis
are needed so that a rational therapeutic approach may be
evolved.
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