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transducted cells, their selection and also of testing the
properties of the cells before transplantation.

Although the observations raise expectations, the
suitability of this method will ultimately be decided after
evaluation of its safety in clinical trials. Retroviral vectors
have the disadvantage that they integrate into random
sites in the cell genome, which can lead to occasional
mutagenesis leading to malignant transformation of the
cell.' Another uncertainty is with respect to the control
of gene expression which, if inappropriate either in
quantity or in time, can interfere with successful clinical
applications. 1 However, the history of medicine is replete
with reports of therapeutic procedures performed with
imperfect knowledge, when clinical necessity outweighed
technical uncertainty and imperfection.
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SUMMARY
The status of the blood-brain barrier (BBB) was examined
following short-term forced swimming (FS) exercise in young
rats (age 8 to 9 weeks, 80 to 90 g). SUbjecting the animals to
continuous FS for 30 minutes increased the permeability of
the BBB to Evans blue albumin (EAB) and IJ31-sodium in the
5 and 8 brain regions. Extravasation of the tracers was most
pronounced in the cerebellum followed by the cerebral cortex.
EBA staining was confined mainly to the posterior cingulate
cortex, parietal and occipital cortices, whole cerebellar vermis
and the mediolateral cerebellar cortices as well as the dorsal
surface of the hippocampus. In addition to these regions of the
brain, the permeability of the BBB to Jl31-sodium extended
to the caudate nucleus, thalamus and hypothalamus. At
30 minutes, the serotonin (5-hydroxytryptamine; 5-H1:) content
in plasma and brain showed a profound increase of about 150%
and 250% respectively above that of the control values. Pre-
treatment with p-chlorophenylalanine (p-CPA), a serotonin
synthesis inhibitor, prevented both the increased permeability
of the BBB and the rise in plasma and brain 5-HT level. How-
ever, prior treatment with cyproheptadine, (a 5-HT2 receptor
antagonist) prevented only the increased permeability. The
5-HT level continued to remain high. These results suggest that
short-term FS increases BBB permeability in specific brain
regions. This increased permeability appears to be mediated
through serotonin via the 5-HT2 receptors.
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COMMENT
The selective entry of chemicals into the brain is controlled
by the BBB. Generally, the molecules that are smaJl, lipid
soluble, less polar or are mediated by some transport
systems have easy entry into the brain. The BBB is
developed and complete in adult animals. Its functions
are: (i) maintenance of constancy of the environment of
the neuron by maintaining the optimum ionic concentra-
tions of K+, Ca+", Mg ' ", H+ and other essential ions;
(ii) protection of the brain against endogenous and
exogenous toxins; and (iii) prevention of the escape of
neurotransmitters into the general circulation. The
permeability of the BBB is altered in various stressful
situations.'

In this communication the status of the BBB was
examined following short-term forced swimming (FS).
The effect of stress after FS in animals was examined and
BBB permeability was measured using Evans blue and
J131-sodium. The serotonin (5-HT) levels in the serum
and brain were also measured. Subsequently, two drugs,
p-CP A and cyproheptadine were administered in order to
study their effects on serotonin levels and BBB per-
meability. The report suggests that FS increases BBB
permeability to the acid dye, Evans blue and to a protein
tracer II3I-sodium in specific brain regions which appears
to be mediated through serotonin (5-HT) via 5-HT2
receptors. This increase in BBB permeability was
apparently confined to specific brain regions associated
with the swimming mechanism. All the alterations were
associated with time which in this case was 30 minutes and
were found to be transitory in nature. In 'immobilized'
rats there is a variation of catecholamine (CA) levels in
CA synthesizing brain nuclei which correlates with blood
pressure changes.? It was also observed that 'immobility'
produced by FS was reduced by drugs which increase
central dopaminergic and e-adrenergic activity, but
was less affected by drugs which act mainly on central
serotonin.s-'
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The clinical aspects of the BBB can be related to the
disease lathyrism which is a permanently crippling dis-
order induced by excessive consumption of the chickling
pea or Lathyrus sativus. This is a hardy nutritious legume
used as food in certain parts of the world, including
central India, Bangladesh and Ethiopia.

~-N-oxalylamino-L-alanine (BOAA), a free non-
protein amino acid in the Lathyrus seed has been implicated
as causing the neurological disorder. 4.5 It has been
reported that humans and domestic animals subsisting on
a Lathyrus diet get the disease readily when exposed to
severe stress or viral infection. This effect has been
explained by the hypothesis that the BBB is made per-
meable to the neurotoxin BOAA under stress conditions.
Controlled experiments have shown that adult animals
are resistant to the toxin, BOAA, while young animals
administered BOAA are more prone to neurological
deficits. These experiments support the hypothesis that
adult animals in whom the BBB is well developed are
affected to a lesser extent by neurotoxins than young
animals whose BBB is in the process of development.
Thus, when BOAA was given to adult monkeys through
the lumbar route, bypassing the BBB, typical paraparesis
of the hind limbs developed. Furthermore, adult rats,
mice and monkeys responded to intraperitoneal injection
of BOAA, when they were previously fed with calcium
chloride, ammonium chloride and drugs such as diamox,
salicylic acid and sulphonamide. These chemicals and

drugs are known to induce acidosis, resulting in a partial
breakdown of the BBB. 6

I have a few reservations with regard to this paper:
(i) The body weights of the animals seem to be lower than
the average body weights of other rats of a similar age;
(ii) it is imperative to try to find out why the BBB is not
permeable in older animals; (iii) involvement of other
neurotransmitters besides serotonin cannot be ruled out
by these experiments; (iv) a larger number of animals in
each group should have been studied to allow an adequate
statistical analysis to be performed.
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Seminar on Medical Book Publishing
9 February 1992 • 10.00 a.m. to 5.00 p.m. • Pragati Maidan • New Delhi

The National Book Trust and the National Medical Journal of India will be holding this one-day
seminar during the World Book Fair.

In the morning session we will discuss the problems of medical book publishing in India. Two back-
ground papers-one on the results of a market survey of medical book publishing and the other based
on a questionnaire sent to authors, publishers and readers-will be presented. This will be followed by
short individual statements and the session will conclude with a discussion.

In the afternoon we will try and determine what factors make for success in this field. Authors and
publishers whose books are highly regarded and widely sold will analyse why they have been success-
ful. Undergraduate and postgraduate students, faculty members and practitioners will then describe
the kind of books they like to read (and buy). A general discussion will follow.

Major names in medical publishing-both from India and abroad-are expected to participate.

The seminar is open to anyone interested in medical books.

Fee Rs 30 • Payable to:
The National Medical Journal of India
All India Institute of Medical Sciences
New Delhi 110029


