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ever the merits of the old tradition of apprenticeship, it did
little to encourage students to think, while they were positively
discouraged from questioning accepted dogma. The new
generation of doctors should be able to claim to have been
educated as well as trained.

Yet the old system had its virtues. The only safe surgeon is
one whose knowledge of anatomy is detailed and sure, and no
amount of problem-solving skills can make up for ignorance of
the differences between cardiac and bronchial asthma. The
new methods should produce better doctors, readier to continue
learning and more sympathetic to the patients as people; but
some form ofassessment will be needed. We shall need to know
which innovations to retain and which to reject. Perhaps the
new General Medical Council will take on that responsibility.

Clinical aspects of the
blood-brain barrier
The belief that there is such a thing as the blood-brain barrier
comes from observations ofwidely differing rates at which drugs
and other substances enter the brain and cerebrospinal fluid
(CSF). Nevertheless, differences in drug penetration in fact
result from several processes' rather than the simple barrier
originally postulated. The most important component is the
endothelial cells of the intracerebral capillaries, where tight
junctions between adjacent cells2 present a permeability barrier
which restricts the passage of all but the smallest molecules
into the brain tissue and CSF. To cross this endothelial barrier
drugs must be at least partially soluble in lipid. Hence the
major determinants of access of any substance into the brain
are its lipid water partition coefficient at pH 7-4 and its
ionisation constant,3 the latter determining the degree of drug
dissociation. Most basic lipid-soluble drugs will achieve high
concentrations in the brain regardless of whether they are
given by mouth or by injection. Drugs with these physico-
chemical properties include potent analgesics, pheno-
thiazines, tricyclic antidepressants, some anticholinergics,
and antihistamines. In addition, many volatile anaesthetics
such as cyclopropane and nitrous oxide and the ultrashort
acting barbiturate thiopentone enter the brain very rapidly.
The lipid-soluble members of the 3-adrenoceptor antagonist
series (such as propranolol) also become concentrated in the
brain, and this may represent one of their more important
loci of action in hypertension.4

Penetration of a drug into CSF depends not only on its
ionisation constant and partition coefficient but also on protein
binding. The concentration of sulphonamides in CSF is
inversely related to the proportion of the drug bound to
plasma proteins,) similarly, the concentration of phenytoin in
the CSF depends on the concentration of unbound drug free
in the plasma water.6 The concentration of a drug in the CSF
is also influenced by active transport processes similar to those
located in the nephron. These may facilitate either the entry
or efflux of hexose sugars, organic ions, and prostaglandins.
Efflux may be important for eliminating some drugs, including
penicillin, and (at the choroid plexuses) can be inhibited by
the uricosuric drug probenecid.7 A third factor which may
limit the build-up of a drug in the CSF is its rate of influx.
In man roughly a tenth of the CSF is changed every hour:
so that if the access of a drug is slow relative to the rate of

CSF flow its concentration may be kept !ow by means of a
continual wash-out or sink effect.'
What are the practical implications of these b ood-CSF

barriers for the clinician ? Drugs which are basic and relatively
soluble in lipid may be relied on to penetrate the brain sub-
stance, but their concentration in the CSF is in equilibrium
with that in the plasma water. In contrast, quaternary ammon-
ium compounds and guanethidine, which are highly ionised at
physiological pH and whose partition coefficients for un-
dissociated drug are low, achieve only low concentrations in
the brain and CSF. The penetration of antibiotics into the
CSF is variable: sulphonamides achieve good concentrations,
provided they are not extensively protein bound, but levels of
penicillin may be barely adequate even when the meninges
are inflamed. The aminoglycoside antibiotics gentamicin
and streptomycin do not achieve therapeutic concentrations
in CSF,8 and they may have to be given by intrathecal injection
to cure bacterial meningitis.9 Nevertheless, the concentration
of these drugs in the cisterna magna and cerebral ventricles
is low even after intrathecal administration, and ventricular
puncture or infusion via an Ommaya reservoir9 may be re-
quired to treat ventriculitis or intracranial leukaemia.'0
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Dublin Meeting
Waiting for their luggage to emerge on the conveyer at Dublin
airport, delegates to the Conjoint Meeting of the BMA with
the Irish and Canadian Medical Associations were handed a
questionnaire asking the purpose of their visit to Ireland-
business or pleasure ? International conferences have become
big business for the travel industry, and despite economic
stringencies they seem to be retaining their appeal, but what
are they for? Meetings of specialist groups such as haema-
tologists or cardiac surgeons provide a forum for the exchange
of research information and help to refuel the intellectual
batteries, but a general gathering such as the scientific meeting
in Dublin is necessarily much more diffuse. Perhaps for that
reason many of the sessions (see report p 157) were concerned
with topics of interest to most specialties, such as medical
audit, and others such as induction of labour have been so
much in the public eye that every doctor needs to be well
informed. The standard of the sessions was uniformly high,
and almost all had a capacity audience, which entered into
the discussions with spirit.
The whole meeting was such an unqualified success that all

concerned must be basking in the satisfaction of a difficult task
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