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Parasites are masters of survival under extreme con-

ditions. Their continued existence relies on a highly

evolved ability to survive within a host and to be

able to transmit effectively between hosts. As many

parasites are important human and animal patho-

gens, parasitologists have had long-term interests in

solving the problems of survival and transmission.

The 2008 British Society for Parasitology (BSP)

Autumn Symposium and this issue of Parasitology

were conceived to explore recent data on trans-

mission cycles in the context of parasites of medical

and veterinary importance.

Two broad modes of transmission of parasites are

recognised: horizontal transmission occurs from in-

dividual to individual and vertical transmission oc-

curs from one generation of host to the next. Various

parasites utilise these different modes in different

ways and our ability to control the spread of parasitic

diseases requires a detailed understanding of these

strategies of transmission. Horizontal transmission

requires a period of time outside the host body and

may be mediated by means of vector organisms,

alternative hosts or by environmental forces. Thus a

parasite must have evolved the machinery to take

advantage of these to ensure transmission. Parasites

utilising vertical transmission, on the other hand,

must adopt mechanisms of transmission from one

generation to the next. This could result in the

parasite hijacking or even controlling the physiology

of its host to promote transmission. In some parasites

it is possible that both horizontal and vertical modes

of transmission may be employed.

Toxoplasma gondii is one such parasite that utilises

both modes of transmission. It is a major pathogen of

particular concern due to its role as a causative agent

of miscarriage in humans and domestic animals. This

parasite of the cat is found in all warm blooded

animals and is very often widespread with high re-

ported prevalences (typically 30 to 40%). Although

the principal route of transmission of this parasite is

by means of infected oocysts shed by the cat, inges-

tion of parasite infected meat and congenital trans-

mission contribute to the overall distribution of this

parasite. The relative importance of these different

transmission routes is currently under debate. Some

studies in sheep, mice and humans (reviewed by

Hide et al. in this special issue) have shown that

congenital transmission may be a much more im-

portant route than has been previously reported.

On the other hand, there is a considerable body

of evidence supporting infrequent congenital trans-

mission. This conflict is highlighted in sheep where

very elegant and careful studies have demonstrated a

very limited role for vertical transmission (reviewed

here by Innes et al.)

Vertical transmission in the Toxoplasma-related

parasite, Neospora caninum, is highly efficient and

transmission during pregnancy may be its most im-

portant distribution strategy. This parasite of the dog

is a key factor causing abortion in cattle by foetal

infection during pregnancy. This raises interesting

questions as to the mechanisms by which this para-

site manipulates its way from generation to gener-

ation during pregnancy. It could occur by endogenous

transplacental transmission resulting from activation

of a quiescent stage during pregnancy or exogenous

transplacental transmission resulting from ingestion

of oocysts during pregnancy (reviewed in this special

issue by Williams et al.). An understanding of these

mechanisms is important in the control of this econ-

omically important parasite.

The control of the host to promote vertical trans-

mission is exemplified in Microsporidian parasites.

In some species of Microsporidia the parasite has

been shown to distort the sex ratio of the invertebrate

host offspring. They cause the generation of more

females enabling a more efficient transmission, ver-

tically, through the female line. This group of para-

sites causes disease in immunocompromised people
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but the many species are very widely distributed

throughout the animal kingdom. A mixed trans-

mission strategy, with both horizontal and vertical

modes, may contribute to the wide evolutionary and

ecological distribution of the parasites (see Smith in

this issue).

In contrast a parasite that is primarily transmitted

horizontally, Leishmania infantum, is restricted geo-

graphically by the distribution of an insect vector.

It causes Zoonotic Visceral Leishmaniasis (ZVL),

an important disease of humans and dogs and is

maintained principally by sandfly transmission. The

putative sylvatic reservoir(s) of ZVL remain un-

known and the dog is the only confirmed primary

reservoir of infection. Success in controlling this

important disease can only be achieved by a detailed

understanding of the population interactions be-

tween host reservoirs and sandflies (Quinnell et al. in

this issue).

Recent studies have focused on the population and

evolutionary biology of mosquito-Plasmodium inter-

actions. ‘Ecological immunology’, as it has been

termed, describes the processes that create or main-

tain variation in mosquito immune responses and

parasite virulence in natural populations (Tripet et al.

in this issue). Knowledge of the vector-parasite in-

teractions in their ecological and evolutionary con-

text is important for our understanding of malaria

transmission and how to control it.

The transmission cycles involving Trypanosoma

brucei, the tsetse fly and its hosts appear straightfor-

ward. However, attempts to control human sleeping

sickness and animal trypanosomiasis have eluded

us for over 100 years. Detailed studies of host-tsetse

interactions, distribution of parasite strains and

population dynamics of hosts have recently led to the

promise of sustainable control programmes for both

human and animal disease. Public-private partner-

ships have been set up to develop simple, cost ef-

fective tools and strategies for sustainable sleeping

sickness control and surveillance (reviewed by

Welburn et al. in this issue).

The effective control of parasitic diseases is

dependent on a clear and detailed understanding

of transmission cycles. This will develop from both

focused applied research on control and from

curiosity-driven research on parasite-derived inter-

actions.
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