African Journal of
Medicine
and Medical Sciences
Editor: O.A. Ladipo

Assistant Editors:
B.O. Osotimehin and A.O. Uwaifo

Volume 18
1989

BLACKWELL SCIENTIFIC PUBLICATIONS
Oxford London Edinburgh Boston Melbourne



Afr.J. Med. med. Sci. (1989) 18, 121-129.

Mechanisms of enhanced pruritogenicity of chloroquine
among patients with malaria: a review

N. G. OSIFO

Department of Pharmacology and Toxicology, University of Benin, Benin City, Nigeria

Summary

The mechanisms whereby the intrinsic prurito-
genic effect of chloroquine (a property also
encountered among some other 4-amino-quino-
lines including amodiaquine) becomes aggra-
vated during paroxysmal malarial suppressive
chemotherapy with the drug form the basis of
this paper. Physiological itching has been linked
to the concept of ‘spontancous itch’, as com-
pared to pathological itching which has been
associated with another concept of ‘itching
hyperexcitability’, and the pathophysiology of
pruritus, including the involvement of peri-
pheral and central (neuropeptide) mediators of
itch, were considered. The modulating function
of spinal and supraspinal ‘gateway control’
mechanisms, which have been used to explain
the overriding effect of pain-over-itch sensa-
tion, were also considered and related to itching
hyperexcitability.

From current data and the records of pre-
viously-published reactions to chloroquine,
during fever or malarial chemotherapy in man
and some mammals, the possible involvement
of racial and skin pigment factors, histamine
factor, other peripheral mediators of itch, tissue
pharmacokinetic factors, central mediators of
itch, pyrogenic haemodynamics, and ‘gate-
way' modulation in producing enhanced pruri-
tic reaction during chloroquine antimalarial
chemotherapy, were examined in relation to
the aggravating role of ischaemia on itch ex-
citability.

A trilateral approach to the clinical manage-
ment of chloroquine-induced pruritus among
patients with malaria has been used. In line
with the principles of clinical treatment of
severe generalized pruritus of uncertain aetiol-
ogy, this approach has been adapted to reflect
the epidemiological, clinical and pathophy-

siological variables that appear to influence
chloroquine-induced pruritus.

Résumé

Les mécanismes par lesquels I'effet  de
démangeaison intrinséque de la chloroquine
(une propriété présente aussi parmi quelques
autres 4-aminoquinolines, y compris I'amodia-
quine) s'aggrave pendant la chimiothérapic
répressive d'un paroxysme paludéen avec ce
médicament, constituent le centre d'intérét
de ce rapport. Commengant par la démange-
aison physiologique liée au concept de la
‘démangeaison spontanée’ en comparaison de
la démangeaison pathologique qui a ¢été liée
a un autre concept d’hyperexcitabilité de dé-
mangeaison, la pathophysiologie de prurit, y
compris le role des médiateurs périphériques et
centraux (‘neuropeptides’) de démangeaison, a
été considérée. Le role modificatif des méca-
nismes de ‘portail de contréle’ spinaux et
supraspinaux avec lesquels on a expliqué I'éffet
prépondérant de la douleur sur la démange-
aison a été considéré et lié¢ a I'hyper-excitabilité
de démangeaison.

A partir des données courantes et des rap-
ports déja publiés sur les réactions a la chloro-
quine chez I'homme et quelques mammiféres
atteints de la fievre pyrogénique, ou pendant la
chimiothérapie paludéenne chez I'homme et
quelques mammiféres, les roles possibles de
la race et de facteurs de pigmentation de la
peau, du facteur de I'histaminémie, d’autres
médiateurs périphériques de démangéaison, de
pharmacocinétique en tissu, des médiateurs
centraux de démangeaison, de I'hémodyna-
mique pyrogénique, du ‘portail de controle’,
dans la provocation de I'accroissement de
réaction prurigincuse a la chloroquine au cours



122 N. G.

de la chimiothérapie paludéenne, ont ¢té con-
sidérés par rapport au role aggravant de I'isché-
mie sur l'excitabilit¢ de démangeaison.

Un traitement clinique tridimensionnel pour
le prurit provoqué par la chloroquine chez les
malades paludéens, conformant aux principes
de traitement des graves démangeaisons gén-
éralisées, dont la causalité est inconnue,
a été adapté pour refléter les variables
épidémiologiques, cliniques et pathophysio-
logiques qui paraissent influencer le prurit
provoqué par la chloroquine.

Introduction

Pruritus (itching) has been defined as an
unpleasant cutancous sensation which provokes
the desire to scratch or rub the skin [1]. Itch has
emerged as one of the most enigmatic of the
subjective sensations of nociception, and the
development of drugs which control pruritus
remains one of the challenges of medical
research [2].

Casual physiological itching has been associ-
ated with the concept of ‘spontancous itch” (3]
which can be distinguished from pathological
itching which often accompanies skin discases
and has become associated with another con-
cept called ‘itching hyperexcitability' [4]. Physio-
logical itch has been described further as an
immediate, evanescent, well-localized pricking
sensation arising from stimulation of an itch
spot. The impulse is conveyed via fast-conduct-
ing A (delta) cutaneous sensory nerve fibres to
the spinal cord, followed by a diffuse, poorly-
localized sensation of itch which persists
beyond termination of the initiating stimulus,
hence it has been called ‘spontancous itch’ 5,
6]. The impulse of ‘spontancous itch’ is also
carried via C-fibres, in addition to A-fibre
pathways that conduct physiological itch.

Pathological itching, on the other hand, is a
highly unpleasant, poorly-localized, and in-
tractable form of itch which occurs within
partially-injured skin where itch nerve and
receptor mechanisms are still functional. Pro-
teases, their substrate breakdown products, and
humoral factors released into the injured skin
either trigger off ‘spontaneous itch’ attacks or
make the skin itch hyperexcitable to many
kinds of mild, non-specific or casual physical or
chemical stimuli. The type of itch impulse
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produced is conveyed via the slower conducting
C-fibres [5]. This forms the basis of the concept
of ‘itching hyperexcitability’. Whereas physio-
logical itching may evoke mild scratching
responses, pathological itching may compel the
sufferer to scratch the skin down to the epi-
dermodermal junction to obtain some relief,
analogous to the effect of stripping the epider-
mis from the corium with adhesive tape., which
can cause itch sensibility to disappear, leaving
pain [6].

Conscious perception of itch is subjected to
psychic modulation, and, while mental distrac-
tion may depress itch perception, alertness and
boredom may intensify itch with the same
amount of pruritogenic stimulus [7]. Uncon-
scious itch perception, evoking spinal reflex
activity such as scratching during sleep. can also
be modulated by psychic influences such as
hypnotic suggestion [8]. hypnosedative drugs
[9,10], anxiolytics and antidepressants [11].

Progress on the cvaluation of the pathophy-
siology of pruritus has been very slow when
compared to pain, another distinct sensation of
nociception which employs the same neural
mechanisms as itch. This is probably because
there has been no synthetic or naturally-
occurring palliative with specificity for severe
itch such as morphine for pain relief. Thus,
there has been no specific lead to follow for
development of new antipruritic agents. Also,
empirical screening for antipruritic agents has
been difficult because of the absence of any
reliable and widely-accepted subhuman model
of pruritus.

The complexity of the problem of pruritus,
lack of remarkable progress, and imprecision in
defining the pathophysiology of itch can be well
appreciated by consulting two reviews [5,6] on
the physiology of itch. While no remarkably
new knowledge has emerged about the periph-
cral mediators of itch, there is now a greater
understanding of the possible involvement of
some active neuropeptides as putative central
nervous system mediators of itch perception.
These include endogenous opioids [12] and
bombesin [13]. However, a possibility that
remains largely unexplored, is that other neuro-
peptides found in the cortex, such as chole-
cystokinin, vasoactive intestinal peptide, and
somatostatin, could also be involved in the
conscious perception of itch.

The occurrence of a moderately severe type
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of generalized pruritus, among patients with
malaria treated with chloroquine, has provided
a continuing basis for varied epidemiological
and clinical reports on chloroquine-induced
pruritus from Nigeria [14-16], with increasing
interest in its phenomenology.

Epidemiology of chloroquine-induced pruritus

During initial clinical trials among healthy
volunteers

Chloroquine produced moderately-severe pru-
ritus in one out of 32 healthy volunteers dur-
ing the 4th weck of a 5 week administration
schedule, at a daily dosage of 400 mg of
chloroquine, but there was no associated der-
matosis [17]. In another study, one of 30
healthy volunteers, a 21-year old negro male,
receiving 0.5 g chloroquine weekly for one year
developed lichenoid eruptions at 8 months, and
with progression of the dermatosis had mild
pruritus and scaling lesions by the 11th month
[18]. These reports revealed the pruritogenic
potential of chloroquine with and without any
associated dermatosis.

During clinical trials for malarial suppression

Early reports on the chemotherapeutic suppres-
sion of malaria with chloroquine apparently did
not encounter severe pruritus as an adverse
reaction to the drug. Pullman et al. [19] did not
report any pruritic reaction among eight
patients with vivax malaria treated with 2 g
chloroquine base divided into oral doses over
7 days. Scott [20] evaluated the toxic and anti-
malarial suppressive effects of chloroquine
administered intravenously to 110 patients with
falciparum malaria in Honduras and did not
report any pruritic adverse reaction. Ekpechi
and Okoro [14] in a letter of reply to a previous
review publication [21]. listing only pruritus ani
as an itchy reaction to chloroquine, described
the pruritic reaction to chloroquine among
Nigerian patients with malaria. They estimated
an 8-15% incidence of the reaction among all
patients presenting for chloroquine treatment
for acute malarial fever. Further reports [15,16]
have confirmed the prevalence rates of the
reaction and have also characterized it.

During chronic antirheumatoid therapy

Although chloroquine is used worldwide princi-
pally for malarial suppression, it is also used in
the treatment of several chronic rheumatoid
diseases on a prolonged basis, with cumulative
doses approaching 75 g over 10 months [21-23].
Such chronic use of chloroquine doecs not
appear to lead to any pruritic reaction, even
though the patients may develop oculo-
cutancous toxicity including retinopathy, cat-
aract, bleached hair, and aberrant melanin
pigmentation of skin and mucous membranes,
often associated with accumulated storage of
chloroquine in the affected tissues [22-24].

Factors possibly contributing to enhanced
pruritogenicity of chloroquine

Racial and skin pigment factors

A relative absence of white patients with
malaria experiencing chloroquine-induced pru-
ritus in ecarlier reports of the reaction from
Nigeria, had led to speculation that the exag-
gerated pruritic reaction to chloroquine was
almost exclusively confined to blacks [14,15]. In
another study recently, Osifo [16] reported
historical experiences of chloroquine-induced
pruritus from one white and two Asian patients.
We have now performed a study to determine
the occurrence of the pruritic reaction to
chloroquine among patients from different ra-
cial backgrounds with malaria, and who have
been long-term (over 10 years) residents in
Nigeria and, like the indigenous population, are
considered partially immune (Table 1).

The analysis of the figures in Table | indicate
that race and skin melanin content are not
overly significant epidemiological variables that
predispose to chloroquine-induced pruritus
among patients being treated with the drug for
acute malarial fever in Nigeria.

Effect of chloroquine on peripheral mediators
of itch

Histamine. Chloroquine does not appear to
induce pruritus via release of histamine dur-
ing malarial fever paroxysms. Although Mae-
graith and Onabanjo [25] detected measurable
amounts of histamine in the blood of rhesus
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Table 1. Prospective incidence of generalized pruritus among patients receiving chloroquine treatment for acute
malarial fever in Nigeria

Total number  Historical ~ Current
Racial groups with pruritus of patients reactors  reactors  Current reactors (%)
Negroids, including African albinos and
Afro-caucasoids 101 17* 10.2
Caucasoids, including Indians 6 2" 2.6

*Comparison of current reactors by chi-square analysis: ¥* = 31.19, d.f. = 1, P > 0.05, hence the differences

are not statistically significant.

monkeys infected with Plasmodium knowlesi,
chloroquine has antagonized histamine-medi-
ated responses, even bronchial asthma, under
experimental and clinical conditions [26-29].
The lack of visible skin reactions, more com-
monly associated with histamine-mediated
itching [30], and the lack of significant pallia-
tion or prophylaxis of chloroquine-induced
pruritus by H,; histamine receptor blockers
[14,15), also argues against a specific histamine-
mediated mechanism for chloroquine-induced
pruritus.

Other peripheral mediators of itch. Several
peptidases, papain, mucunain, and kallikrein
(without causing histamine skin reactions), and
mast cell chymase, trypsin and chymotrypsin
(accompanied by weal-and-flare reactions) can
induce itching [30-32]. Several peptides, includ-
ing substance-P, vasoactive intestinal peptide,
neurotensin, secretin, bradykinin, anaphyla-
toxins, and corticotrophin-derived peptide, as
well as prostaglandins, acetylcholine, sero-
tonin, bile salts, leucocyte proteases, and
leukotrienes can also induce or potentiate itch
by direct or indirect actions on the sensory
nerves and receptors in the skin [6]. The effect,
if any, of chloroquine on these other peripheral
mediators of itch mechanism has not yet been
elucidated.

Disposition of chloroquine in mammalian
skin in relation to the temporal profile of its
pruritic reaction among patients, and during its
use for chronic rheumatoid diseases. In the
recent pathophysiological model of the me-
chanism of itch induction, it is assumed that
excess bile salts mediate or precipitate some
drug-induced pruritus [6]. Whether chloroquine
acts directly on sensory nerves and receptors in
the skin, or indirectly by modulating the action

of some neurohumoral factors at low concentra-
tions (below 5 pug/ml) [33] in the skin, or via
release of bile salts, remains to be determined.
However, comparatively low concentrations of
chloroquine (3.4 and 7.7 pg/g) were reported
in corium samples of patients who had received
a total of 8.75 g chloroquine in divided doses
over 4 weeks, at average daily doses below that
employed (0.5 g daily) for malarial chemosup-
pression [34]. We have also found a strong
temporal correlation between the kinetic pro-
file of chloroquine concentration in the skin of
pigmented ‘hooded’ Long Island rats following
bacterial pyrogen challenge [35]. and the tem-
poral profile of intensity of chloroquine-
induced pruritus among malarial patients [16]
(Fig. 1). This suggests, from reasonable extrapo-
lation, that chloroquine kinetics in human skin
during malarial fever could follow a similar
pattern. At high concentrations, chloroquine
exerts an anaesthetic effect and non-specific
depression of excitable tissues [33]. Therefore,
while the accumulation of chloroquine in the
body during chronic anti-rheumatoid therapy
[24], to levels exceeding the maximum that
specifically augments some neurohumoral
mechanisms [33], could possibly evoke the
release of bile salts and organ toxicity in the
liver at such high concentrations, its direct
pruritogenic action, if any exists, could be offset
by its anaesthetic and depressant effects [33].
On the other hand, the comparatively low
concentrations of chloroquine found in human
corium samples [34] and in the mammalian
skin, after a single dose of chloroquine suf-
ficient for antimalarial use [35], could augment
neurohumoral mediators in the skin [33]; and,
in a concentration-dependent manner, appear
to directly evoke pruritus in the skin.
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Fig. 1. Semilogarithmic plot of the mean ordinal
scale scores of (a) the temporal intensity (A) of
chloroquine-induced  pruritus among 15 malarial
patients, cach receiving a maximum of 3.5 mg/kg
body weight, in divided doscs orally. of chloroquine
diphosphate. and, (b) the mean concentration of
chloroquine in four pigmented skin samples of con-
trol (O) and pyrogen-treated (@) rats, dosed with 14
mg/kg body weight i.p., of chloroquine disphosphate.
Vertical bars indicate 1 standard deviation above or
below the means.

Chloroquine and central mediators of itch

The central mediator role of opioid neuropep-
tides for itch perception has been shown by the
reduction of morphine itch in normal persons
pretreated with naloxone [12]. Naloxone also
abolishes the placebo response to itch and pain
presumably by suppressing endogenous opioid

peptide release [36,37]. Another neuropeptide,
bombesin is not antagonized by naloxone, and
is believed to mediate the stimulation of central
itch receptors and perception of itch in the
presence of certain tumours, e.g. oat cell lung
carcinoma, in the body [13]. It still remains to
be determined. through mapping studies,
whether any of the other active neuropeptides,
especially those found in significant amounts in
the cortex, mediate conscious perception or
integration of sensory mechanisms. In this
direction, the recent announcement of the dis-
covery of asperlicin, a non-peptide cholecysto-
Kinin antagonist holds out great expectations
that other analogous antagonists or agonists of
neuropeptides will be discovered in the future,
and will help to improve the understanding of
the functions that modulate the neuropeptides
in normal and disordered central nervous
systems [38]. Such a development will hopefully
improve the therapeutic equipment available to
combat the agonizing effects of conscious per-
ceptions of bodily dysfunction.

Chloroquine, at ordinary therapeutic doses
for malarial suppression, has produced adverse
central nervous system effects such as transient
dyskinesias and dystonias [39,40]. During
chronic anti-rheumatoid therapy, it has pro-
duced aberrant melanin pigmentation in nail
bed and palate [24] possibly through central
interference with endocrine control of patterns
of melanocytic pigmentation [41]. Therefore,
chloroquine is potentially capable of interfering
with other specific neurohumoral or neuro-
endocrine mechanisms in the central nervous
system, and it ought to be investigated for a
possible direct or indirect mediating role on
central itch receptors.

Pathophysiological factors

Pyrogen-induced haemodynamic changes.
Some remarkable haemodynamic changes oc-
cur during febrile conditions in mammals,
including man, especially in warm climates. The
essential changes consist of peripheral vasocon-
striction and increased visceral haemoperfusion
which appear to be independent of the febrile
response to pyrogens, because antipyretics
blunt the fever but do not abolish these haemo-
dynamic responses [42]. A neurohumoral
mechanism has been implicated in pyrogenic
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haecmodynamics. Thus, individuals with a high
spinal transection injury [43] did not develop
the peripheral vasoconstrictory chill and shiver-
ing responses to pyrogen below the level of the
transection. Injection of pyrogen into the cere-
brospinal fluid, from where little, if any, could
escape into the systemic circulation [44] also
evokes the generalized hacmodynamic changes.
The relationship of pyrogens, including mala-
rial pyrogen [45] to fever and hyperthermia
has previously been reviewed [46.47].

During the febrile paroxysms of malaria,
the frequency, intensity and duration of the
peripheral vasoconstriction associated with
chills and rigors provide an avenue for a
partial ischacmic injury to the skin, leading to
itching hyperexcitability. Such itching hyper-
excitability is inducible in human limbs by
completely obliterating the blood flow with an
inflated sphymomanometer cuff for about
30 min (occlusion anaesthesia), within which
time hypoalgesia develops progressively with
ischacmia, but itching hyperexcitability super-
venes [5]. In dogs, a moderate ischaemic stress,
arterial hypoperfusion, reversibly applied for
$ h to one hind limb, enhances chloroquine-
induced itching in the sham-operated contra-
lateral hind limb, and also leads to more
amplified itching activity in the ischaemically-
stressed hind limb itself [48]. Therefore, total or
partial ischaemia of sufficient duration can
induce itching hyperexcitability in mammalian
skin.

In both the human and animal models
for producing itching hyperexcitability via
ischaemia, a selective lesioning of nerves and
receptors in the skin is believed to occur, but
with relative sparing of itch sensibility. The
concomitantly-released epidermal proteases,
their substrate breakdown products, peptides
and other peripheral mediators of itch in the
injured skin, generate or sensitize itch mechan-
isms with varied physical and chemical stimuli.
In the dog model [48], systemic absorption of
the products of ischaemic injury from the
affected hind limb occurs via the uninterrupted
venous circulation and can sensitize other
normally-perfused skin, such as in the sham-
operated hind limb. This leads to enhanced
itching sensitivity, probably of the physiological
‘spontancous itch' type rather than of the
pathological ‘itching hyperexcitability’ type,
because there has not been any ischaemic

lesioning of the skin of the sham-operated hind
limb.

Gateway control theory and pathological
irching hyperexcitability. The modulating role of
supraspinal and spinal (substantia gelatinosa
and dorsal horn transmitting cells) mechanisms
in inhibiting or facilitating pain impulse traffic
to higher levels of perception in the central
nervous system, via the spinal cord, forms the
so-called gateway control mechanism of pain
[49]. It has been adapted to explain the
overriding effect of some other cutancous
sensory stimuli, principally resulting in pain,
e.g. severe scratching to overcome itch for as
long as it is applied [6]. The itching hyperexcita-
bility induced by ischaemia and other condi-
tions of partial and selective damage to sensory
nerve and receptor structures, with relative
sparing of itch mechanism in the skin, e.g. in
eczematous dermatitis, in lichenified skin, and
in cutaneous areas of meralgia paraesthetica
[5], can also be explained on the basis of the
gateway control phenomenon. Thus, reduction
or abolition of the preferentially-transmitted
pain impulses that override itch mechanisms in
the gateway, could cause a fortuitous enhance-
ment of uninhibited itch impulses through the
gateway. Such enhanced itch mechanisms
would need to be blocked at the sites of action
of central mediators of itch, and therefore will
prove more intractable than physiological and
spontancous itch mechanisms which are not
only subjected to gateway modulation but are
presumably well palliated by antagonists of
peripheral mediators of itch.

Clinical implications for the management of
chloroquine-induced pruritus among patients
with malaria

Olatunde [50] suggested a trilateral approach to
the management of chloroquine-induced pru-
ritus among patients with malaria.

Measures to palliate the acute pruritic reaction
when it occurs following chloroquine therapy.
Specifically, he suggested antipyretic treat-
ment with aspirin; parenteral administration of
H, histamine receptor blockers: ammonium
chloride mixture taken orally to facilitate rapid
excretion of chloroquine in acidified urine;
hypnosedative or anxiolytic treatment; and
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topical application of a soothing skin lotion
after a warm bath. These mecasures generally
conform with the principles of itch management
when the aetiology is uncertain, according to
Winkelman and Muller [51]. Possible modifica-
tions of this antipruritic programme could be
made by substituting cyproheptadine for ordin-
ary H; histamine antagonists because of its
equally specific antagonism of serotonin, and its
usefulness in  prostaglandin-potentiated itch
induced by those amines [6]. Naloxone could
also be tried, because, apart from opioid-
induced itch which it palliates as a specific
opioid antagonist, it has been found to be useful
in cholestatic itch due to bile salts [12] which are
also said to mediate some drug-induced itching
[6].

Prophylactic antipruritic measures in anticipa-
tion of the reaction in patients with historical
experience of the pruritus during previous mala-
rial fever suppression with chloroquine. Speci-
fically, avoidance of potential  histamine-
releasing analgesics, such as codeine and
combinations containing it was suggested.
Instead, other antipyretics like aspirin are
recommended. Other prophylactic measures
advocated are sedation with diazepam, and
prophylactic H, histaminc receptor blocker
administration.

Although the hypnosedative and anxiolytic
components of this anticipatory treatment pro-
gramme are potentially beneficial non-specific
mechanisms for elevating the itch perception
threshold centrally [10], the prophylactic use
of antihistamines has not appeared to modify
the evolution of chloroquine-induced pruritus
among patients with malaria in previous studices
[15,16]. Since pyrogenic haemodynamics can
potentially aggravate the pruritogenicity of
chloroquine via ischaemic lesioning of the skin,
the prophylaxis of chloroquine-induced pruritus
among Nigerian patients may be greatly helped
by promptly instituting suppressive treatment
with rapid erythrocytic schizonticides, including
chloroquine itself, at the slightest suspicion of
malaria, to avoid paroxysms of fever. Such
presumptive diagnosis does not necessarily
have to await a febrile paroxysm before com-
mencement of a full course of chloroquine for
malarial chemosuppression in a zone of intense,
perennially-transmitted (holoendemic) malaria
in which Nigerians live. Some prodromal feel-
ings that may herald malarial fever include an

inexplicable mood of impending doom, bizarre
dreams, neurasthenia, heaviness in the head or
eyes, excessive tiredness unrelated to physical
or mental exertion, lassitude, general debility,
myalgias and arthralgias. These symptoms,
occurring singly or in any combination, have
become reliable warning symptoms of an
impending malarial paroxysm which can be
aborted without fear of developing pruritic
reactions, on a full course of chloroquine
(Osifo, personal observation). This advocacy
of full treatment for presumptive malaria is con-
sistent with the report by Fairley er al. [52] that
malaria parasites can be shown to be present in
the peripheral circulation of individuals ex-
posed to infected mosquitoes even though the
paroxysms of the discase have become sup-
pressed by chemotherapeutic agents. Among
the partially-immune  population of holo-
endemic, falciparum malaria-infested Nigeria,
Plasmodium species can be regarded, almost in
a manner analogous to the situation investi-
gated by Fairley er al. [52), as normal ‘com-
mensals’ in the peripheral circulation.
Antimalarial chemoprophylaxis with dihydro-
folate reductase inhibitors to prevent or reduce
the frequency of malarial febrile paroxyxms.
The rationale for this recommendation by
Olatunde [50], was to ensure less frequent
attacks of malaria and hence reduce the chances
of taking chloroquine. This approach has not
generally been effective, or widely practiced by
medical personnel in Nigeria, except in special
preventative health programmes for children
under 5 years of age, and for pregnant women,
probably because of ‘breakthrough® attacks of
malarial fever during regular chemoprophylaxis
with the dihydrofolate reductase inhibitors like
proguanil (daily) or pyrimethamine (weekly).
Although combinations of sulphadiazine with
proguanil or sulphadoxine with pyrimethamine
were also advocated [50] from the standpoint of
optimizing potential antipruritic effects, the
combination of dapsone with pyrimethamine
(Maloprim, Burroughs-Wellcome, U.K.) might
be a better choice because dapsone is effective
against the itch of dermatitis herpetiformis, by
an action believed to be related to enzyme
inhibition [6]. This could possibly reduce the
mechanism whereby itching hyperexcitability
is linked to peripheral itch mediators, includ-
ing enzymes, whose release is in turn linked
to peripheral ischacmia during pyrogenic
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haemodynamics as proposed in the present
report.
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