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Donors for Organ Grafting

A shortage of donor organs still results in many unnecessary
deaths from kidney disease and seriously curtails progress in
heart and liver transplantations. Despite improvement in
methods of preservation, organs tend to deteriorate with
current methods of storage.

R. B. Griepp and colleagues,' from Stamford, California,
maintain that the only suitable donor of a heart is a patient
"neurologically dead, but otherwise physiologically intact."
These workers have by far the largest experience of heart
transplantation in man and also -their results are best. They
report on an evaluation of cardiac function in 22 neuro-
logically dead patients in whom irretrievable loss of cortical
f.unction had been diagnosed -by neurologists or neurosur-
geons before referral as possible heart donors. In half the
cases the family of the prospective donor had first suggested
organ donation. In the remainder the suggestion was made
by the patient's doctor, and consent was obtained from the
next of kin.
The cause of cerebral death in the 22 patients was either

intracranial haemorrhage, blunt trauma to the head, gunshot
wound of the head, or brain tumour. The average time
between hospital admission and certification of cerebral death
was 61 hours, and from certification to removal of the heart
6 hours and 20 minutes. Cerebral death was certified by an
independent transplantation committee of neurosurgeons
and neurologists of Stamford University Medical Center.
The cerebrospinal fluid, vestibular caloric stimulation, and
electroencephalography at maximum gains were studied in
addition to a complete neurological examination, and a five
minute test for apnoea was made at a normal arterial Pco,
The criteria for cerebral death were those of the Harvard
Committee,2 and in each case the three committee members
were unanimous that there was irretrievable loss of brain
function and that no further investigation or therapy was
indicated.

Next the transplantation team studied the cardiac func-
tion of the prospective donors. Only when physical exami-
nation, chest radiography, and electrocardiography did not
provide enough information was cardiac catheterization or
angiogra,phy performed. Intravenous and arterial pressures
and arterial blood gases were monitored; the blood, urine,
and swabbings from the trachea were cultured; and pro-
phylactic antibiotics given. Mechanical ventilation was con-
tinued together with intravenous fluids and vasopressor and

antidiuretic drugs as required. The operation of heart
transplantation was performed simultaneously in two ad-
jacent rooms. The donor was given heparin systemically
and the heart was isolated while still beating and removed
for transplantation. Twenty-one of the 22 patients were
used as donors. Their average age was 30 years.

In many parts of the U.S.A. and in continental Europe
death may be certified on the death of the brain when
the circulation is intact and all organs apart from the brain
viable. Apparently the public can accept cerebral death as
enough to permit organ removal, since in half the Stamford
cases donation was suggested by the relatives. In Britain
the criteria for stopping resuscitation are similar to those
used in Stamford for establishing cerebral death, but
British workers believe that the circulation should cease
after stopping resuscitation before organs are removed. Thus
the diagnosis of cerebral death is proved beyond even the
most remote chance of mistake. Organs from such patients
are generally satisfactory for transplantation-even the liver.

Probably neither British medical nor public opinion on
the management of potential donors for organ grafting will
change quickly. Indeed, there is no need for any change in
the traditional ways of caring for the dying or in the criteria
for diagnosing death. There is, however, an urgent need
for more organs, and these might be available if the medical
profession and public were more aware of the lives that could
be saved by donations from the dead-the lives, for example,
of young patients with terminal kidney disease.
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Herpes Encephalitis

The cause of encephalitis lethargica was at one time mis-
takenly ascribed to Hespesvirus hominis, which is perhaps
the most ubiquitous virus infecting man. The anticlimax
which followed this discredited theory then produced an
atmosphere in which it became impossible for almost half a
century to attribute any nervous diseases of man to the
herpesvirus. Renewed interest in its neurotropic properties
was awakened with the reports that it could be recovered
from cases of acute encephalitis.

J. G. Greenfield' and L. van Bogaert and his colleagues2
provided the histological descriptions of a distinctive form
of acute necrotizing encephalitis with intranuclear inclusions
of herpetic type in neurones and oligodendrocytes.3 They
did no more than suggest that herpesvirus might be one of
many causes of the disease, a view recently re-emphasized
by others.4 But with few exceptions5 6 there is now over-
whelming evidence to confirm that most, if not all, cases of
acute necrotizing encephalitis are of herpetic origin. The
virus can also perhaps cause milder disease of the central
nervous system, leading to psychiatric disorders.7

Herpes encephalitis is probably the commonest form of
sporadic fatal encephalitis8 and has a peak incidence in two
distinct age groups-the newborn and young adults9-
though it may occur at any age. In newborn babies the
disease often appears as a multi-organ infection in a highly
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susceptible patient.10 The infection may be acquired in
utero, during vaginal delivery, or from attendants after
birth. In later life there is a slight predominance of male
cases. Whereas herpes encephalitis may be the direct result
of primary infection of a nonimmune person, there is now
evidence that in patients other than newborn babies it is a
reactivation phenomenon of a virus infection acquired
earlier in life-a situation analogous to that which occurs
in herpes zoster. This hypothesis is supported by animal
experiments1' and by the different age incidences of primary
herpetic disease and of herpes encephalitis.9 Serological re-
sults, though difficult to interpret, also suggest that after the
neonatal period the disease usually occurs in previously
immune persons. The virus can gain access to the brain via
neurall2 or haematogenous"3 routes and the transient electro-
encephalographic changes observed during uncomplicated
acute gingivostomatitis in childhood'4 could represent the
original invasion of the brain, whidh is followed by a postu-
lated period of virus "dormancy." The actual pathogenesis
of the disastrous damage to the brain is difficult to under-
stand but it may in part be caused by an awakening of a
hypersensitivity process.43 Further characterization of the
tubular aggregates noted in the endoplasmic reticulum of
cerebral cells from cases of animal'2 and human44 herpes
encephalitis may well help to elucidate the cellular host
response which is at the base of the encephalitic process.
The advent of effective chemotherapy has made the diag-

nosis of herpes encephalitis a "virological emergency."15
But this diagnosis is difficult to achieve and requires much
collaborative effort.'6 Initially the disease may present as an
influenza-like illness,- followed by headaches of increasing
severity and vomiting. Personality changes, confusion, and
amnesia often occur. The early days rarely suggest the need
for specialist attention until a crisis such as epilepsy or
coma leads to urgent admission, often as a case of suspected
cerebral abscess or tumour. The neurological findings, which
may help to locate the lesion to one or both temporal,
frontal, parietal, or occipital lobes, are not specific to herpes
encephalitis.17 Tests on the cerebrospinal fluid are not often
of particular value, though a high red cell count is sug-
gestive. There is moderate pleocytosis, rarely above 500
lymphocytes per mm3, and the protein is raised propor-
tionately. A more useful test may emerge from the results
of present investigations into the electrophoretic distribution
of these proteins.'6 18 Before proceeding with lumbar punc-
ture it is wise to remember that the intracranial pressure
may be raised'9 and that herniation of the brain has been
noted at necropsy.3
The routine investigation of all cases should include

an electroencephalogram. The tracing may be particularly
useful in circumscribing the lesion,20 but it is not always
so.2' The pattern is one of slow waves in the background,
with the rapid development of periodic complexes over the
focal lesion,22 but it must be stressed that there is no E.E.G.
pattern diagnostic of this disease and that periodic epilepti-
form discharges may be recorded in other diseases.'7 Radio-
logical examination may be most helpful. Two groups of
workers23 24 have recently re-examined the techniques of
contrast and isotope scintillation angiography. In a study of
three cases of proved herpes encephalitis and of two sus-
pected cases they concluded that the radiographs showed a
type of mass not observable in other viral infections of the
central nervous system, but that negative studies do not
exclude the diagnosis.
The laboratory diagnosis of herpes encephalitis resides

uniquely in the identification of herpesvirus in brain tissue.
Antibody assay is rarely conclusive and may be frankly mis-
leading.25 Virus is not usually found in lumbar cerebrospinal
fluid, and if it is found the isolation should be interpreted
with care.26 Brain tissue may be obtained after trepanation
and submitted for both neuropathological and virological
examination.27 This operation should not be undertaken
without the most thorough consideration of the need for it
and its possible risks,28 but it does provide the only means
of reaching a reliable diagnosis. Bleeding may be a prob-
lem.29 Virus identification can then be achieved within four
hours by immunofluorescence30 or in 24-72 hours by
culture.9

Characteristic virions are also recognizeable by electron
microscopy,3' but this has rarely been of value in the ex-
amination of biopsy material, and the interpretation of
appearances is subject to particular hazards.25 32 Further
results from new serological approaches are awaited with
interest.33 45 The histological appearances of acute necrotizing
encephalitis3 34 35 include eosinophilic intranuclear inclu-
sions, neuronophagia, perivascular lymphocytic cuffing, and
haemorrhagic necrosis, though the absence of any of these
does not exclude the diagnosis. The inclusions are similar,
but not identical, to those seen in heavy metal poisoning
and in subacute sclerosing panencephalitis.36
Treatment with intravenous idoxuridine appears to im-

prove the chance of survival.'7 It probably must be adminis-
tered early in the disease if it is to be effective, but this
emphasizes the dilemma of a difficult diagnosis in the early
stages. The drug is given in doses of up to 500 mg/kg body
weight intravenously, either intermittently37 or con-
tinuously'9 over about five days. The toxic effects, such as
alopecia, bone-marrow depression, and hepatitis, are
transient,38 but the severe neurological defects of some of
the survivors is disquieting. Cytarabine has been given suc-
cessfully in the treatment of herpes zoster39 and of general-
ized herpesvirus infection,40 and a preliminary report of its
use in herpes encephalitis is encouraging.4' If this is sub-
stantiated, the drug has distinct advantages in ease of pre-
paration and administration. It appears that the dose of
cytarabine will need to be high and that reversible bone-
marrow depression is to be expected.
The administration of gamma globulin in cases of neo-

natal herpes encephalitis is probably justified'0 because of
the nonimmune state of some infants, but reports of its use
are not encouraging. The raised intracranial pressure often
found has led to the suggestion that decompression may be
helpful,'9 and it can be accomplished either surgically or
"medically" with dexamethasome. But the use of steroids
in the management of herpetic disease is unwise,41 especi-
ally in view of a recent report42 of an enhancement by
cortisone of the infection in mice.
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Serological Tests for
Gonorrhoea

Gonorrhoea is at first a surface infection of mucous
membranes, and effective treatment with penicillin cuts this
short before much antibody production occurs. Because of
this and the introduction of the sensitive selective media
of J. D. Thayer and J. E. Martin,' which greatly facilitate
the isolation of the gonococcus, serological means of diag-
nosis had been largely abandoned.

Recent experience with the gonococcal complement-fixation
test has been reported. B. Magnusson and J. Kjellander2 used
a suspension of gonococci heated to 60°C as antigen, and the
results in a group of 100 men and a group of 100 women with
uncomplicated gonorrhoea were positive in 21% and 50%
respectively. When complications were present.60% to 70%
of sera gave positive results. They found only 1-3% of non-
specfic positive reactions in 158 control patients. C. S.
Ratnatunga3 has reviewed 1,873 patients whose sera were
tested with a similar antigen. He found only 18% and 34%
positive results respectively in men and women with uncom-
plicated gonorrhoea but 2-5% to 6.5% in comparison groups

and no fewer than 12.5% in women with non-specific
salpingitis.
Women with minimal symptoms who are often unaware

they are infected form the reservoir of infection which must
be identified and treated if the disease is to be controlled.
J. D. Schmale4 has suggested that a sensitive serological
test might provide a means of case finding if used on a mass
scale as a screening procedure, especially if applied to
populations in which the incidence of infection is known to
be high. In the older tests either suspensions of gonococci
or crude extracts were used as complement fixing antigens.
Recently a number of attempts to isolate active fractions of
gonococci have been reported. G. Reising and D. S. Kelloggs
used material extracted by phenol in a precipitin test and
found 75% positive results in men with bacteriologically
proved gonorrhoea and 48% among named women contacts.
R. Wallace and others6 also used a phenol extract to sensitize
*bentonite particles and found 77% and 78% positive results
in men and women with gonorrhoea compared with only
4% in a large control group. D. G. Danielsson and his
colleagues7-9 fractionated soluble material from disintegrated
gonococci by chromatographic methods, and with one
preparation found positive complement fixation tests in
20% and 73% of infected men and women, while tests on
106 normal patients were negative.

L. C. Logan and others'0 used the supernatant from
ultrasonically disintegrated gonococci to sensitize tanned
sheep cells. These were agglutinated to a high titre by sera
from patients with gonorrhoea but similar titres were found
with many normal sera, though reactivity could be removed
from some of these by absorption with commensal neisseria.
G. Reising" used lecithin-cholesterol suspensions sensitized
with the supernatant from ultrasonically disintegrated
gonococci in a microflocculation test. This gave 49.6% and
79% positive results in infected men and women and 54%
to 7.3% in patients presumed not to :have gonorrhoea.
I. R. Cohen and his colleagues12 showed a rise in IgG
antibody titre and to a lesser degree in IgM and IgA in male
volunteers experimentally infected with gonorrhoea. Other
workers have tried to use immunofluorescence tests to detect
antibody, but reactivity with normal sera makes interpreta-
tion difficult.
Our knowledge of the antigenic structure of the gono

coccus and of possible differences between strains is still
very incomolete. Much fundamental work remains to be done
before specific tests with defined antieens become practicable.
Such a test should preferably reflect existing rather than
past infection. The results obtained so far with relatively
crude antigens suLLest that further imorovements may be
looked for and that they may be a material help in the
control of this disease.
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