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Psychological testing using Eysenck Personality Inventory and immunological testing of 75
patients with idiopathic mitral valve prolapse revealed low production of interferon-γ by blood
lymphocytes and a correlation between interferon-γ production and patient�s temperament.
Low neuroticism and extroversion scores were found in patients with normal interferon-γ pro-
duction. High neuroticism score was detected in 82% patients with lowest interferon-γ pro-
duction, which refers these patients to a group at high immunological risk and prompts the
use of interferon and/or its inductors in complex therapy of these patients.
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The course of many diseases, as well as recovery and
rehabilitation processes depend on the constitutional
and personality features of a patient. This has been
demonstrated for patients with mental disorders, car-
diovascular diseases, cancer, and many other diseases
[9,11,12]. On the other hand, these processes depend
on the immune and interferon status, primarily on the
interferon-γ (IFN-γ) system, the key mechanism of
immunity regulation. There is evidence on a relation-
ship between functional activity of lymphocytes (se-
rum interferon) and aggressive or inhibitory behavior
under conditions of chronic psychoemotional stress in
patients with borderline mental disorders [5]. However
little is known on the relationship between IFN pro-
duction and personality features. This prompted us to
study this relationship in patients with idiopathic mit-
ral valve prolapse (MVP), as this disease is a typical
example of constitutional personality abnormalities
[2]. Patients are characterized by specific personality

features; they are referred to the so-called asthenoneu-
rotic type [7]. MVP is associated with high incidence
of infections and inflammatory diseases [8], which
attests to a deficiency of the immune-interferon system.

We investigated possible relationship between
IFN-γ production by lymphocytes and constitutional
and personality characteristics of MVP patients.

MATERIALS AND METHODS

IFN-γ production was evaluated by biological testing
of the whole blood by the micromethod [4] and ex-
pressed as geometrical mean of the titer in U/ml. Se-
venty-five outpatients with idiopathic MVP (32 men
and 43 women) aged 19-45 (31.1±1.7) years were
examined.

Psychological testing was carried out using Eysenck
Personality Inventory adapted for Russia [3] and in-
tended for the diagnosis of two basic personality states,
neuroticism (emotional instability) and extroversion/
introversion. According to their neuroticism and extro-
version scores, the examines were divided into 4 groups:
melancholic (introverts with high level of neuroticism),
phlegmatics (introverts with low level of neuroticism),
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sanguinics (extroverts with low level of neuroticism),
and cholerics (extroverts with high level of neuro-
ticism). Psychological testing was carried out in 59 of
75 examined patients. In parallel, psychological char-
acteristics of age- and sex-matched healthy controls
(n=59) were determined by the same method.

The results were statistically processed using Sta-
tistica for Windows software. Dispersions were com-
pared using Fisher F test. As normal distribution was
hypothesized in all cases, the mean values in equal
dispersions were compared using Student�s t test and
in various dispersions using Welch test [1]. The signi-
ficance of differences expressed in percent was eva-
luated using Fisher f transformation [6].

RESULTS

Production of IFN-γ by blood lymphocytes in MVP
patients varied from 2 to 128 U/ml. According to Epi-
demiological data [4] obtained on 500 donors by the
same method, normal level of IFN-γ production is 64-
256 U/ml, but 20% donors had very low level of cyto-
kine production (≤16 U/ml). In MVP patients low
level of IFN-γ production was twice more incident,
and the mean level of IFN-γ production was 31.8±3.9
U/ml. Hence, in the majority of examined patients
IFN-γ production was decreased compared to normal.

Psychological testing showed that 32 MVP pa-
tients (54%) had low (<12) and 27 patients (46%) high
extroversion score. These data did not differ the corre-
sponding parameters in the control group. High level
of neuroticism (Eysenck score>12) was found in 33
(56%) patients vs. 44% in the control and low level of
neuroticism in 26 (44%) vs. 56% in the control. There-
fore, individuals with high level of neuroticism were
more frequent among MVP patients than among healthy
controls, but these differences were insignificant.

In cholerics and melancholics (individuals with
high level of neuroticism) the level of IFN-γ produc-
tion was low (Fig. 1). No relationship between cyto-
kine production and extroversion in combination with
high neuroticism was detected. In the group with low
level of neuroticism, IFN-γ production depended on
the level of extroversion: in phlegmatics it was signi-
ficantly (p<0.05) higher than in sanguinics.

In order to evaluate possible relationship between
neuroticism and IFN-γ production in MVP patients,
the patients were divided into 3 groups with different
levels of IFN-γ production: 1) below 16 U/ml (n=30),
2) 16-64 U/ml (n=9), and 3) 64 U/ml and higher (n=20)
and the percentage of patients with low and high levels
of neuroticism were evaluated for each group (Fig. 2).

Analysis of the results showed an intricate re-
lationship between IFN-γ production by lymphocytes
and the level of neuroticism in patients with MVP

(Fig. 2). In group 1, a high neuroticism score accor-
ding to Eysenck scale was detected in 82% patients
and a low score only in 18% (p<0.05). The same ten-
dency was observed in group 2. In group 3 the per-
centages of patients with high and low neuroticism
scores were similar. Hence, in patients with idiopathic
MVP and decreased production of IFN-γ the level of
neuroticism negatively correlated with the immune
and interferon status, while in MVP patients with high
production of IFN-γ no such relationship was found
observed.

Possible physiological mechanisms responsible
for the observed relationship between the immune IFN
system and personality features are unknown. Sero-
toninergic system involved in the regulation of mental

Fig. 1. Production of IFN-γ in MVP patients: sanguinics (1, n=12),
phlegmatics (2, n=14), cholerics (3, n=15), and melancholics (4, n=18)
with low (1, 2) and high (3, 4) levels of neuroticism. Light bars:
extroverts; dark bars: introverts. *p<0.01 vs. cholerics and melan-
cholics; +p<0.05 vs. all other groups.

Fig. 2. Distribution of patients with low (light bars) and high (dark bars)
level of neuroticism in relation to production of IFN-γ. Production of
IFN-γ: 1) below 16 U/ml (n=30), 2) 16-64 U/ml (n=9); 3) above 64 U/
ml (n=30). *p<0.05 vs. patients with low neuroticism score in the same
group.
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and immune processes can play a role [10,13]; the
sympathetic nervous system also affects IFN-γ pro-
duction, and changes in this system are typical of
patients with MVP [14,15]. Involvement of other re-
gulatory mechanisms is also possible.

These data allow us to conclude that low level of
neuroticism and extroversion (phlegmatic tempera-
ment) are most favorable personality features for the
function of the immune interferon system. High neuro-
ticism is the most unfavorable feature and can be re-
garded as a immunological risk marker irrespective of
the level of extroversion.

Presumably modulation of the immune interferon
system can affect many processes accompanying MVP.
This indicates the advisability of including IFN-γ and/
or its inducers into complex therapy for patients with
MVP with high level of neuroticism.
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