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However, most studies on the benefits of meditation in hypertension are
not sound scientifically because of small sample size, inconsistencies in baseline
blood pressure and absence of adequate controls. Between 1970 and 1991,
of the 800 publications on cognitive behaviour in hypertension, only 26 fulfilled
the entry criteria for a meta-analysis. 10 In 16 comparisons involving cognitive
therapy or placebo intervention ('pseudomeditation', sham bio-feedback or
self-relaxation), the systolic blood pressure was reduced by 2.8 mmHg (95%
confidence interval: 0.8-6.4) and the diastolic by 1.3 mmHg (95% confidence
interval: 1.~3.8). These changes were not statistically significant but in several
individuals the blood pressure was lowered. Cognitive interventions in hyper-
tension thus appear superior to no therapy. Also, meditation is not more
effective than other measures of autogenic relaxation. to
Essential hypertension is a multifactorial disease and its management has

to be multipronged. Meditation may be one such way by which some hyper-
tensives can be helped but just as no single drug is equally effective in all
cases, meditation also cannot be expected to be a panacea for essential hyper-
tension.
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Parasite Molecules in Cerebral Malaria
Malaria affects about 350 million people worldwide and accounts for
2.5 million deaths each year. Four species of the malarial parasite infect
humans--Plasmodium falciparum (P. Jalciparum), P. vivax (which are the
commonest), P. malariae and P. ovale. Of these, the largest number of deaths
are due to cerebral malaria which is caused by P. falciparum. Several host
and parasite molecules contribute to the severity of the disease and can be
used for the development of immunotherapeutic or molecular reagents for
its prevention and cure.
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P. JaLciparum is the only malarial parasite which can adhere to and is
sequestered by the endothelium of brain capillaries. It also induces protuberances
on the surface of late trophozoite- or schizont-infected erythrocytes. These
protuberances called knobs are cup-shaped electron-dense structures about
60-100 nm in diameter. Proteins of both erythrocytic and parasitic origin
take part in knob formation. Electron microscopy reveals that these knobs
mediate cytoadherence between infected erythrocytes and the vascular
endothelium (P. maLariae also induces similar structures, but does not show
cytoadherence and sequestration). The infected erythrocytes also adhere to
normal red blood cells resulting in rosette formation. In vitro adherence to
platelets, monocytes and lymphocytes has also been demonstrated. The mature
forms of the parasite are sequestered in capillaries and thus escape destruction
in the spleen. Subsequent multiplication of the parasite blocks the capillaries ,1-3
causes tissue damage and also competes with the tissue for essential nutrients.
The phenomenon of sequestration is the result of an interaction between

a ligand (on the knobs) and its receptor (on brain endothelial cells). The
extent and nature of sequestration of the parasite varies in different organs
and from individual to individual. While there is an indirect relationship
between the degree of sequestration of infected erythrocytes in brain capillaries
and the development of cerebral malaria, a high level of sequestration may
not necessarily be associated with high levels of parasitaemia in the peripheral
blood. It is possible that those individuals whose brain endothelial cells produce
a greater number of receptor molecules (either in normal circumstances or
induced by cytokines during the infection) may be more susceptible to cerebral
malaria. It is also possible that certain parasite strains induce the expression
of more adhesion molecules.
Several host molecules have been identified on errdothelial cells (e.g. CD36,

ICAM-l, VCAM-l, E-selectin, thrombospondin) which act as receptors for
the ligands present on the knobs of the infected erythrocytes. Several of these
molecules (ICAM-l, VCAM-l and E-selectin) are inducible by cytokines
such as tumour necrosis factor (TNF) .4 Increased levels of TNF in severe
falciparum malaria' possibly enhance binding between host cells and infected
erythrocytes. While TNF promotes cell adhesion, the role of cytoadherence
and sequestration in increased cytokine production needs further elaboration.
Once the parasite is attached to the host endothelium, through receptor-ligand
interaction, messages to the host cell may result in the increased synthesis of
cytokines which in turn would upregulate the expression of cytoadherent
molecules and also provide much tighter binding to promote greater seques-
tration. Increased cell adhesion and sequestration would further induce
cytokine production.
More than one ligand may be recognized by the same receptor molecule,

e.g. the CD36 molecule on the endothelial cells recognizes three molecules
on the infected erythrocytes: sequestrin, Pfalhesin and Pf332. As there is
more than one receptor-ligand interaction between host and parasite, the
parasite can evade the host immune system with ease. It also leads to increased
adherence causing greater clogging of the venules.
Some of the proteins (PFEMP-l, sequestrin, Pfalhesin, Pf332) are exposed

on the surface of knobs and are thus directly involved in cytoadherence. The
other knob inducing proteins called KP or KAHRP and PFEMP-2/MESA or
PP300 are not exposed but located under the membrane. These may be
involved in the formation of knobs by interacting with other host and parasite
proteins. Besides these molecules there are other distinct low molecular weight
proteins which are involved in the rosetting between infected and uninfected
erythrocytes.
Both surface and sub-membranous molecules can be used to develop a

therapeutic reagent to prevent or cure cerebral malaria. The surface molecules
can be exploited to block cytoadherence and sequestration. A vaccine against
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these cytoadherent molecules can also be produced. The antigenic variation
observed in these molecules, including possible strain variations from patient
to patient may pose problems in the universal application of a vaccine or an
immunotherapeutic reagent.
Knob proteins can be used to develop molecular reagents which inhibit

protein synthesis either by the use of antisense RNA or ribozymes, leading
to the formation of knobless parasites which are less virulent than with knobs.
Recently in our laboratory we have found at least two alleles for the knob

protein gene (unpublished data). These variations occur in the C-terminal
repeats and the frequency of these alleles is not equal; the allele with more
repeats being more common. The protein with a lower number of repeats
may therefore be less immunogenic in humans.
The role of cytoadherent molecules in the management of patients with

cerebral malaria requires to be defined further because immunotherapeutic
reagents and vaccines might help to decrease the morbidity and mortality
associated with this condition.
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