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Abstract. An effect of parasites on host behaviour was tested on the toxoplasma-human model. Three hundred and thirty-eight (338)
people were assessed with Cattell’s personality questionnaire and then tested for Toxoplasma gondit infection with a delayed type hyper-
sensitivity test for Tovoplasma. A highly signiticant correlation between chronic toxoplasmosis and two personality factors (G- Low
Superego Strength and L- Protension) was found (p = 0.0032 and 0.0020, respectively). A correlation of the intensity of the personali-
ty factor-shifts with the duration of the infection (estimated from antibody titer) suggests that toxoplasmosis induces the shift in human
personality, rather than the personality factors G and L influence an acquisition rate of Toxeplasma gondii infection.

The effect of parasitism on host behaviour is being
demonstrated in a growing number of host-parasite sys-
tems. The induced behavioral patterns often promote
transmission of the parasite. One hypothesis suggests that
such modification of host behaviour is a sophisticated
product of parasite evolution aimed at host manipulation
rather than an accidental byproduct of other physiologi-
cal activities of the parasite (Barnard and Behnke
1990, Dawkins 1982). Among parasitic protozoa from
the suborder Eimeriina, the phenomenon has been obser-
ved in Sarcocystis (Hoogenboom and Dijkstra
1987), Eimeria (Kavaliers and Collwell 1982)
and Toxoplasma gondii Nicolle et Manceaux, 1906 (Hay
et al. 1985). The last organism is an intestinal coccidian
of felids with an unusually wide range of intermediate
hosts. including humans. After an acute phase of infecti-
on {(promoted by tachyzoites), in Toxoplasma-infected
subjects cysts are formed mainly in neural and muscular
tissues. The parasites (bradyzoites) inside the cysts usu-
ally cause little or no harm in immunocompeltent indivi-
duals and probably persist as viable parasites for the life
of the host (Remington and Krahenbuhl 1982).
The transmission of the parasite from the intermediate to
the definitive host is mediated by carnivorism. Since
sexual reproduction of Toxoplasma can be accomplished
only in the feline, there might be a strong selection pres-
sure on the parasite to evolve a mechanism to manipula-
te intermediate host-behaviour so as to favour predation
by felines. A high prevalence of lifelong toxoplasmosis
(about 32% of pregnant women in New York City, 22%
in London and 84% in Paris (Desmonts and
Couvreur 1974)) offers an opportunity to study the
possible influence of the parasitism on human behaviour
by random screening of normal population. Here we stu-
died an effect of chronic toxoplasmosis on human perso-
nality in an experimental set of 338 humans.

MATERIALS AND METHODS

Subjects. The study was carried out in the Faculty of Science,
Charles University. Prague. Data were collected for a period of 14
months (1992-1993). The experimental set contained 195 men
and 143 women, mostly zoological departments staff and biology
students. The main advantage of this experimental set is its relati-
ve homogeneity. On the other hand the extrapolation of our results
on different sets should be done carefully. All subjects gave their
informed consent before they were accepted for the study.
Personality test. Cattell’s sixteen factor questionnaire (form A)
(Cattell 1970) was used for the characterization of personaliti-
es. This questionnaire is widely used in personality studies in the
Czech Republic. It covers sixteen personality factors (Table 1).
The main advantage of this test is that it contains only one hund-
red and eighty-seven (187) guestions. Therefore, it can be com-
pleted by most subjects within one hour. With the exception of
parasitologists. practically all subjects were tested psychological-
ly before the results of the toxoplasmosis test were known.
Immunological test for chronic toxoplasmosis. As the chronic
toxoplasmosis we understand here the presence of anti-
Toxoplasma immunity in human subjects without any clinical
symptoms of acute toxoplasmosis. The existence of specific
immunity was assessed by intradermal delayed hypersensitivity
test (IDHT) (Feldman 1954). The test was performed using
toxoplasmin (SEVAC, USOL Prague) as the antigen and shame
injection of pure solute as the negative control. Positive reactions
were of the delayed tuberculin type and were measured at 48 h fol-
lowing antigen administration, The large-scale use of the toxo-
plasmin skin test in population surveys has yielded excellent agre-
ement between the results of this test and the presence or absence
of humoral antibody (Remington and Krahenbuhl
1982). The ability to elicit DH to toxoplasma antigens in man
appears to require months 1o vears after initial infection to deve-
lop. so it appears to be most useful in the diagnosis of chronic
infection(Remington and Krahenbuhl 1982)

In those persons giving their consent (41 subjects). the presen-
ce of anti-Toxoplasma antibodies was evaluated by an indirect flu-
orescent antibody test, IFAT, (Goldman 1957) using the IFR
kit prepared in our lab (Kramdf et al. 1963). There was a per-
fect agreement between the results of IDTH and IFAT.






