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INTRODUCTION

The intensity of parasitic infection frequency correlates
with its prevalence; thus when cancer occurs in endemic
areas of parasite infection strong suspicion is raised on
its correlations. In the tropics, parasitic infestation is
endemic and presents a big challenge to public health."**
4

Eradication of parasites through deworming, good
sanitary habit and good water supply is associated with
improved quality of health and probably reduction in
parasitic associated cancer especially, schistosomiasis
and urinary bladder cancer”

The data associating schistosomiasis and urinary bladder
cancer are overwhelming but a direct causal relationship
is lacking™*.

In tropical Africa and other developing nations,
squamous cell carcinoma of the bladder is associated
with schistosomiasis in endemic areas. In these areas of
poor resource environment, local irrigation practice and
man's contact with the risk factors of schistosomal
infection increase the frequency of squamous cell
carcinoma .

In Egypt the association between schistosomal infection
seems to be stronger with long standing severe
infection’. The age and sex frequencies show that more

males are affected and mortality rates estimated to occur
in the 5" decade. This contrast with transitional cell
carcinoma that is more common in 6" and seventh
decades”’. There is no documented prospective study
measuring the risk of urinary bladder cancer and
schistosomal infection. However, if this is to be
established, Koch's postulation must be fulfilled;

ey That the worm must produce carcinogenic agent
2) It must carry a carcinogenic virus or
3) Co-carcinogene that would add insult to

urinary bladder epithelium.

Pathogenesis

The pathogenesis of urinary bladder schistosomal
carcinogenesis is correlated with prolonged infection,
squamous metaplasia of transitional cells, co-infection
and activation of metabolites related N-nitroso
compounds. These carcinogens are also expressed in
urinary infection, in which nitrites and N-nitroso
compounds excretion are increased in schistosomal
infection **'.  The prevalence of urinary nitrites in
symptomatic patient who also have schistosomal cancer
has been observed to be increased significantly *. Innon-
schistosomal urinary bladder cancer, infection with
schistosomal haematobium increases significantly the
ability of the vesical bacterial flora to reduce nitrates to
nitrites which precursors of N-nitroso compounds’

When compared to controls, schistosomiasis patients
have a threefold increase in urinary nitrate and it seems
possible that this resulted from increased synthesis of
nitric oxide by inflammatory cells."". The endogenous
production of nitric oxide and alkylation of DNA by N-
nitroso compound formed by reaction of nitrite with
urinary secondary amines could account for the
significant excess of transitions at CpG dinucleotide in
p53 gene in urinary bladder cancer, when compared with
the non-schistosomal urinary bladder cancer.” .

It has been suggested that inactivation of p53 could be
responsible for the conversion of low-grade tumour to an
invasive one ""’. The detection of multiple p53 mutation
in invasive bladder cancer of squamous cell variety is
suggestive of the involvement of a carcinogenic agent
with maintenance of preferential activation of the HRAS
gene”’lz.

HRAS gene codes for proteins involved in signal
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transduction and is frequently mutated in urinary bladder
cancers in about 40% of cases". Urinary tract infection is
associated with increased chromosomal breakage in the
urothelium in patients with urinary bladder cancer. The
frequency of micronuclei (these are microRNAs that are
involved in gene regulation. They do not code for any
protein but instead, inhibit gene expression) is
significantly reduced after deworming. "’

Urothelial carcinogenesis in the presence of
schistosomiasis seems to proceed along a different
pathway from those linked to cigarette smoking which
appears to have significant impact on mutation of the p53
gene with A:T to G.C transitions that are not observed in
schistosomal bladder cancer'™"” The latter also displays
pl6INK4a (cell cycle inhibitor) alteration, more
frequently than other bladder tumours”.

Schistosomiasis induces chronic granulomatous
reaction with formation cystits glandularis and
squamous metaplasia; cystis glandularies may
predispose to adenocarcinoma.

In non-schistosomiasis related bladder cancer, the
tumour frequently arises from the trigone areas.
However, schistosomiasis related bladder cancers arise
frequently in areas remote from the ureters, mostly in the
anterior and posterior bladder wall". This peculiarity
tends to strengthen its association with schistosomal
infection because the scanty or altogether absent
submucosal tissue of the trigone discourages significant

deposition ofova'" ",

Histological classification:

In most African countries squamous cell carcinomas
accounts for over 60 per cent of urinary bladder cancer.
In Nigeria the figures may rise from 50 per cent to 80 per
cent in some centres

This is understanbly because of schistosoma endemicity
is most common in resource poor communities. Itis also
established that the more intense the infection, the
greater is the proportion of squamous cell cancer with a
reciprocal decrease in the frequency of transitional cell
cancers.’

Metabolic observation of patients with schisostomasis
show increase urinary excretion of free 3
hydroxykynurenine, 3 hydroxyanthranilic acid and 2
amino-3-hydroxyacetophenone in schistosomiasis
induced squamous cell carcinoma.'"

These orthoaminophenol derivatives of tryptophan are
generally excreted as conjugates of sulfuric acid or
glucuronic acid. They are related to the carcinogenic
metabolites of P-Naphthylamine and are themselves
carcinogenic to mice".

Schistosomiasis and colon cancer:

In the tropics, with schistosomal endemicity, the
relationship between colon cancer and schithosomiasis
remains speculative. However, in some far eastern
countries of Asia, there appears to be causal relationship

between schistosomiasis and colorectal carcinoma.' "

Distomiasis

Liver fluke infections have been associated with
multifocal intrahepatic bile duct adenocarcinoma in
those areas of Asia where distomiasis is endemic like
Thailand, where 70-90 per cent of the population is
infected with Opisthorchis viverrini. This place has the
highest record of cholangiocarcinomas in the world".
Opisthorchis viverrini is endemc in Japan, Korea and
China" ' In these areas of liver fluke endemicity,
cholangiocarcinoma accounts for 20% of liver cancers.

Human infection result from eating raw or underlooked
parasitized fresh water fishes. In human the infected
parasite resides in the duodenum and ascends the bile
ducts and canaliculi where they mature and may cause
biliary epithelial hyperplasia and fibrosis. Similarities
between the histopathological response in infected
humans and experimental animals have seen
documented including the development of
cholangiocarcinoma in dogs and cats experimentally
infected with Clonorchis'. This and other observational
studies are in keeping with the experimental evidences
pointing to infection as a promoter of carcinogenesis'*'".

In the Far East, nitrosamines are commonly found in
traditional Chinese foods such as salted fish, dried
shrimp and sausage. Metabolites of nitroso compound
have been identified in the body fluids of men infected
with O. Viverrini. Pancreatic duct infected with C.
sinensis is associated with squamous metaplasia and
adenocarcinoma'’

MALARIA

The geographic distribution of Burkitt lymphoma in the
classic malaria belt initially suggested the possible role
of the arthropod vector in oncogenesis' . This fits the
notion that the risk of lymphoma declines with
increasing westernization and effective malaria
eradication” *. This possibility has been argued to be
unlikely, because extensive malaria prophylaxis carried
out in Madagascar Republic and some West African
countries still had endemic Burkitt lymphoma™.

However, more significantly there has been a linked
between endemic Burkitt lymphoma and Epstein-Barr
virus (EBV)”. During malaria infection, there is always
a vigorous cellular and serological responses; this is
believed to stimulate the immune system among the
population with malaria endemicity. The hyperimmune
status in EBV-infected African patient tends to lead to
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the development of a neoplasm rather than a self-limited
infectious mononucleosis™*. This view finds support in
the observation that each one of the erythrocytic,
exoerythrocytic and sexual forms of the parasite is
structurally differentiated and probably contain many
biologically active antigenic components”. It has also
been observed that in malaria endemic belt, the peak age
incidence of Burkitt lymphoma correspond to peak age,
incidence of severe falciparum malaria *.

One explanation of this observation is that the malaria
patient harbours multitudes of parasite-derived antigens,
and then the patient becomes a host susceptible to
endemic Burkitt lymphoma. It is also observed that
malaria patients produce so many antibodies that are
non-specific and do not recognize or respond to
lymphoid cells habouring Burkitt lymphoma™. Itis also
seen that acute malaria increases B cells proliferation,
and also impairs EBV-specific T cells response™. The
clinical manifestations probably are promoted by other
environment factors *"**

In the carcinogenesis of Burkitt lymphoma, malaria may
be considered as an initiator and EBV as a promoter or
vice versa. Neither of the hypothesis accounts for the fact
that invitro injection of B-cells with EBV and
stimulation with malaria antigen has not produced a cell
that carries the signature characteristic of chromosome
translocation found in both sporadic and endemic

28,29

Burkitt lymphoma ™

Over expression of C-MYC appear to be central to the
pathogenesis of Burkitt and atypical Burkitt lymphoma.
Although C-MYC translocation occurs in all case of
Burkitt lymphoma, differences are seen in translocation
patterns in endemic and sporadic Burkitt lymphoma.
Typically, sporadic Burkitt lymphoma has translocation
involving sequences within MY C on chromosome 8 and
sequence within or near the immunoglobulin heavy
chain S-region on chromosome 14. In contrast, endemic
Burkitt lymphoma tends to be characterized by a
translocation involving sequences on chromosome 8 of
further upstream from MYC, and sequence within or
near JH region on chromosome 14, It is likely that
other environmental, genetic or nutritional factors may
be involved in the tumourigenesis.
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