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Development of arachidonic acid (ARA) for the treatment
of schistosomiasis mansoni and schistosomiasis haematobium is a
novel approach. It is based on the break down of the life cycle of
schistosomes by the activation of the neutral sphingomyelinase
(nSMase) bounded to the parasite tegument, using unsaturated
fatty acids, such as ARA, which leads to the exposure of lung
stage larvae surface membrane antigens to antibody binding, as
well as, eventual attrition of developing schistosomula and adult
worms.

5 mM ARA was found to lead to irreversible killing of ex
vivo 3-, 4-, 5-, and 6-week-old S. mansoni and 8-, 10-, and 12-
week-old Schistosoma haematobium worms within 3 to 4 h,
depending on the parasite age. ARA-mediated lethal action was
prevented by nSMase inhibitors, such as CaCl2 and GW4869.
Scanning and transmission electron microscopy revealed that
ARA-mediated worm killing was associated with spine
destruction, membrane blebbing, basal vacuolation associated
with the basal Ilamina, fragmentation of muscles and
disorganization of the apical membrane structure.

ARA-mediated S. mansoni and S. haematobium worm
attrition was reproduced in vivo in different experiments using
pure ARA oil, ARA capsules, ARA 0il/ARA infant milk formula
(ARA milk) or ARA capsule/ARA infant milk formula (ARA
milk). Total worm burden and egg counts were significantly
reduced (30 to 60%) in S. haematobium infected hamster groups,
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Abstract

and this reduction was seen in both S. mansoni and S.
haematobium by adding ARA-Nestle infant milk formula. S.
haematobium was more susceptible to ARA as antischistosomal
drug than S. mansoni worms. This was supported by detecting
significantly higher antibody titres against schistosomal antigens
in S. haematobium infected hamster groups. Electron microscopy
revealed in vivo destructive tegumental effect on the worms.

Tumour necrosis factor-a mRNA was expressed in S.
mansoni treated and infected control groups in addition to
interferon-y in infected control and ARA oil treated groups
indicating the persistence of a highly pro-inflammatory Thl-like
response beyond the acute phase of infection. Transforming
growth factor-f m RNA was also detected in ARA oil and ARA
capsules treated hamster groups, which has a down regulatory
effect. These results were supported by the significant decrease (P
< 0.01) in granuloma diameter by 43-39% in ARA oil and ARA
capsule treated groups, respectively.

ARA is already marketed for human use in the United
States and Canada for proper development of newborns and
muscle growth of athletes; thus, ARA has potential as a safe and
cost-effective addition to antischistosomal therapy.
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Aim of Work,

AIM OF THE WORK

Long Term Objective:

Development of a novel oral treatment for
schistosomiasis mansoni and schistosomiasis haematobium

based on a natural source (arachidonic acid ARA).

Short Term Objectives:

In vitro studies were carried out to assess the effect
and mechanism of ARA on S. mansoni and S. haematobium

juvenile and adult stages by testing:

- The effect of ARA concentration.
- The effect of fetal calf serum (FCS).
- The effect of ARA inhibitors.

- ARA effect on juvenile and adult worms’

tegument by EM (Scanning and Transmission).

In vivo studies were carried out to examine the
efficacy of different formula of ARA as a novel drug on
both S. mansoni and S. haematobium. Determine the best
regimen and its efficacy by different parasitological and

immunological techniques.
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