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Assessments on the Ph.D. thesis of Marta Chanova: “Bird Schistosomes: development of

schistosomula with focus on Trichobilharzia spp.”

As I am engaged in schistosome biology, I kept track of the work of Marta Chanova including

her publications and I met her at laboratory visits and attended at her nice and motivating

presentations at international meetings. In her thesis Marta presents 3 publications which

contain important new findings for my group and other “Schisto-researchers”.

In her first publication Marta Chanova studied the migration of Trichobilharzia szidati

schistosomula in the lung of the natural duck and the abnormal mouse host. She could show that

T. szidati schistosomula leave the blood vessels in both host types. In the duck they moved

within the air space from the bronchi to the parabronchi. This is a very surprising result for those

Schisto-researchers, which consider Schistosoma mansoni as the typical model organism for

blood flukes: S. mansoni schistosomula normally do not enter the air space, and when they do

they die and are considered to be removed by host responses. The work of Marta Chanova with

the bird schistosome indicates a much higher diversity in development and host invasion

strategies in schistosomes as hitherto expected.

In her second publication Marta Chanova studied the final steps of migration  and

development of the nasal schistosome Trichobilharzia regenti. She showed that the schisto-

somula, after their migration across the brain, do not migrate along cranial nerves towards the

nasal cavity. Instead they were found in the meninges and some in blood vessels. Obviously T.

regenti schistosomula shift just before their goal to a migration outside of nerval tissues, and

they also start to feed on blood cells instead on nervous tissues. New and informative are also

the findings on the positions of the eggs and miracidia within the tissues of the nasal cavity as

well as the details on the immune responses of the host which may be involved in the transport

of miracidia to the nasal lumen.

Also in the third publication Marta Chanova deals with a topic which is important for

Schisto-workers: She developed a method for in-vitro culture of schistosomula of the 2 bird

schistosomes T. szidati and T. regenti. This will now enable researchers to perform experiments

on the various parasite-host relationships of these parasites. Marta carefully characterized the in
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vitro obtained schistosomula with a broad array of methods and she could demonstrate that they

show the morphological and physiological characteristics which are typical for in vivo obtained

schistosomula.

Altogether, Marta Chanova shows in her research, by application of very different methods,

many new findings on the development and host invasion of the 2 bird schistosomes. She could

show that the 2 species differ in many aspects from each other and that their strategies of host

invasion and development and their parasite-host relationships are very different from those of

the model organism S. mansoni. This diversity in the strategies of blood flukes is not only

interesting for Schisto-workers, it is of general parasitological interest. Marta Chanova

demonstrates in her thesis high-quality experimental research work, and she puts her research

aims and her results in a general biological context. I therefore strongly recommend to consider

her thesis suitable for award of a Ph.D.

Erlangen, 14 November 2009,

(Wilfried Haas, Prof. Dr.)

My questions as a referee to Marta Chanova are as follows:

(1) You found that T. szidati schistosomula in the lungs of their hosts leave the blood vessels,

and in the duck host they migrate within the air space from the bronchi to parabronchi. This is

in sharp contrast to what happens in the model organism Schistosoma mansoni. The S. mansoni

schistosomula normally do not leave the blood capillaries, and when they do they die and seem

to be removed by host responses. Can you speculate what may be the reason that T. szidati

schistosomula do not remain in the blood capillaries and how it is possible that they reenter the

blood vessels despite the fact that they probably have no enzymes in their acetabular glands left?

(2) You found that T. regenti schistosomula in their final phase of migration towards the nasal

cavity abandon to follow nerval tissues. Instead they were located in meninges and some in

blood vessels. You suggest only very carefully that there might be the possibility that they use

blood vessels for this step of migration. My question is: Could it be that blood vessels are the

normal path they use to come to the nasal cavity? When they are in a blood vessel they are on a

“highway” and can travel very fast. But in histological sections (which document the situation

within a short moment) you will see mainly the few parasites which are trapped within tissues
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for a longer time and only few of those which cover the main distances with high speed. What

do you think about this possibility?

(3) In the same study you were also confronted with the mechanisms which bring the miracidia

from the tissues towards the lumen of the nasal cavity. These mechanisms are really poorly

understood, even for the intensively studied transport of egg granulomas in human

schistosomes. Can you speculate what might happen in the nasal cavity until the miracidia can

leave the tissues?

(4) In your effort to develop a method for an in vitro production of schistosomula of the 2 bird

schistosomes you applied 5 methods and modified them for the specific attributes of the bird

infecting species. The result were in vitro schistosomula similar to those obtained by infection

of a host, and we are happy that we have now these organisms for further work. However, the

development was retarded and the parasites did not develop to adult worms as do S. mansoni

cercariae under similar conditions. You wrote that a further modification of the methods might

solve this problem. Have you already an idea which modifications could be performed?


