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Summary. — Intradermal tests with a mixture of Herpesvirus
hominis 1 (HVH 1) antigens containing quantitated neutraliza-
tion antigen were done in 39 schizophrenics (SCH), 42 senile
demented (DS) persons, 28 alcoholics, neurotics and psychopaths
(ANP) and 33 control persons. Local induration, erythema and
fading was evaluated according to diameter and intensity after
15 to 30 min for anaphylactic type I reaction, after 5 hr for
Arthus type III reaction and after 24 and 48 hr for delayed
hypersensitivity (type IV). The diagnosed clinical forms influenced
the incidence of positive reactions I, ITI or IV at the level « = 0.01.
The incidence of positivity in all reactions (I, III plus IV) was
significantly higher in the patients than in the control group.
Type I and III reactions were most intensive in ANP and SCH,
respectively. Type IV reaction was most pronounced in SCH,
including the highest incidence of purple lesions, eventually
with a lightly cyanotic target. In the DS group, type IV reaction
surpassed the control theleast of all patients’groups. Unfavourable
side effects of the skin tests were not observed. The importance
of repeated contact with HVH 1 for a marked type IV reaction
was confirmed in experimentally infected guinea pigs, which also
served for safety tests and selection of antigen preparations.

Key words: psychiatric patients; guinea pigs; skin tests; Herpesvirus;
anaphylaxis; delayed hypersensitivity; Arthus reaction

Introduction

The aim of this study was to obtain information on hypersensitivity of
various groups of humans to HVH 1 neutralization antigens against which
practically all adults in Slovakia have serum antibodies (Libikova ef al., 1976).
HVH 1 is a lifelong companion of us. Humoral immunity to HVH 1 is
frequently elevated in neuropsychiatric patients who have complement-
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dependent HVH 1 neutralizing antibodies often also in the cerebrospinal
fluid (Libikové ef al., 1979a). Such facts evoke the question as to how does
this humoral immunity correlate with eventual immediate and delayed
cell-mediated hypersensitivity or with the readiness to form specific immune
complexes. Skin tests evaluated after various time intervals (Pepys, 1975)
may provide broad information in this sense. Our work was based on the
use of a non-infectious preparation of HVH 1 antigens containing exactly
quantitated amounts of neutralization antigen (Kutinova et al., 1977, 1979).
It was shown acceptable for clinical use also by preliminary assays in guinea

igs.
. gVVe examined 33 control persons and 112 patients with functional and
organic psychoses and with less severe mental disorders. The results contribute
to the viral hypotheses of psychiatric disturbances (Rimén ef al., 1971;
Fuller-Torrey and Peterson, 1976; Libikova ef al., 1976, 1979b; Fuller-Torrey
et al., 1978).

Materials and I ethods

Viral antigens. a) Formalin-inactivated HVH 1 (HVH vaccine) in medium from infected cell
cultures, dialysed, was supplied by Dr. R. Benda, Military Institute of Hygiene, Epidemiology
and Microbiology, Prague. This preparation had been administered to approx. 100 persons
with the aim to prevent attacks of recurrent herpes lakialis. Control antiger from equally treated
uninfected cultures was also available b)) HVH 1 neutralization antigen (N-Ag), in a mixture of
solubilized HVH 1 antigens, was prepared from infected human diploid cells treated with Nonidet-
-P 40, ultracentrifuged and extensively dialysed (Kutinové et al., 1977). In addition, the pre-
paration was treated with 0.015 9, formalin at 37 °C for 24 hr and formalin was removed by
dialysis at 4 °C for 48 hr against phosphate buffered saline (PBS). The content of N-Ag was de-
termined by the 51Cr release inhibition test (CRIT, a cytotoxicity inhibition test, Kutinova and
Vonka, 1978). One CRIT unit is the least amount of antigen causing 50 9, inhibition of 51Cr
release from HVH l-infected rabbit target cells. Control antigen was prepared from similarly
treated uninfected cells. ¢c) HVH 1 envelope antigen (E-Ag) from purified virions prepared by
- Nonidet-P 40 treatment (final concentration 0.5 9% ; LesSo et al., 1976). The effect of Nonidet-P 40
was controlled by intradermal injection of 0.05 ml of a 0.5 9%, aqueous solution (control to E-Ag).

Skin tests in guinea pigs (300—400 g or more). HVH 1 clone 70 (Rajééani et al., 1969) in a dose
of 104 mouse LDs¢ was administered by intraplantar inoculation at various intervals before the
skin test. An area approximately 5 X 9 cm of the ventral skin was smoothly depilated with
“Depilas” cream (SPOFA). The viral and control antigens were injected 24 hr later intradermally
on the left and right side of the depilated area, respectively. The inoculum contained 3—4 CRIT
units of N-Ag in 0.02 ml.

Skin tests in hwmans. The examined patients did not suffer from any febrile illness and, in
general, were somatically healthy with the exception of the senile demented ones, some of whom
had usual troubles of the elderly. Disposable syringes and needles No. 22 were used for intradermal
injection of 9—10 CRIT units of N-Ag in 0.05 ml and of an equal volume of similarly diluted
control antigen in the right and left fore-arm, respectively. Some persons were simultaneously
tested with E-Ag in the same way. Blood samples were obtained by venepunction just before
and 2 to 7 days after the skin test.

Evaluation of the skin reaction. Reading was performed for the anaphylactic reaction after
15— 30 min, for the Arthus reaction after 5 hr and for delayed-type hypersensitivity after 24 and 48
(sometimes also 72) hr. The diameter of induration (IN) and erythema (ER) was measured in mm.
Intensity of the reaction was scored 0 — negative, 1 — pink and soft, 2 — red and obdurate,
3 — purple and very hard for ER and IN, respectively, If the skin around ER was faded, the
pale area was measured in mm. The sizes of ER and IN were evaluated separately or statisrical
averages were calculated for the groups studied. “Global” reaction, i. e. a sum of all data described
above was scored from 0 to 13. For this purpose, the dimensions were scored as follows. For IN
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<5mm — 0;5t0 9mm — 1; 10 to 20 mm — 2;and > 20mm — 3. For ER: < 10 mm . — 0; 10
to 19mm — 1; 20 to 30 mm — 2; 31 to 50 mm — 3; and > 50 mm — 4.

Neutralization test with HVH 1 was carried out in chick embryo cell cultures with 100 CPDsg
of a cytopathic HVH 1 strain without and with complement for the detection of complement-
-indepel?dent (C—) and complement-dependent (C-+-) antibodies, respectively (Libikové et al.,
1979a, b).

Detection of circulating immune complexes (PEG-IKEM test) was done by selective precipitation
with polyethylene glycol 6000 (Serva) and photometric evaluation according to Haskova et al.
(1977). Unfrozen sera stored at 4 °C for not more than 1—3 days were examined.
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Neutralizing antibodies in guinea pigs after intraplantar infection with HVH 1 and after skin

: test with N-Ag
Infection at time 0, skin test at week 12.
Abscissa: time in weeks; ordinate: antibody titres (O C+, @ C— antibodies)
Response of guinea pig No. 4
— — — Mean response of 14 guinea pigs
4 . Mean antibody response to the skin test of 3 guinea pigs previously not infected with
HVH 1.
Black areas above the curves: local lesion development after intraplantar infection (left) and skin
test (right)

Results
Experiments in guinea pigs
Local reaction to HVH 1 intraplantar infection was not uniform in all
infected animals. Some developed typical herpeticlesionswith centralnecrosis,
others reacted only with oedema and erythema. Antibody response (Fig. 1)
confirmed the known priority of C+ antibodies at early intervals. Severity

of the local lesions did not influence the antibody titres. Skin tests with
N-Ag were carried out 3 weeks and 3 months after HVH 1 infection. Two
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Table 1. Nonspecifie skin reactions to control antigens

Type of reaction
I III TV
Findings 20— 30 min 5 hr 24 hr 48 hr

N-Ag E-Ag N-Ag E-Ag N-Ag E-Ag N-Ag E-Ag

No. of persons
examined 119 28 118 28 116 28 107 27

9% positive with the
control antigen 49.6 92.9 25.8 51.1 7.0 14.3 5.6 18.6

% with reactions
equal to the control
and viral antigens* 20.2 92.9 9.2 35.7 0 3.6 0 3.6

* Evaluation of the test impossible.

guinea pigs were reinfected 2 years after the first infection and the skin test
was done 3 weeks after this second infection. Anaphylactic reaction was
observed only in the latter 2 animals in the form of induration 5-6 mm in
diameter. None of the animals developed the Arthus reaction. Delayed-type
hypersensitivity was observed in all animals 48 hr after the skin test, with
following mean diameters of IN and ER (in mm):

Acute infection (skin test 3 weeks p. i., 2 animals): IN 5.0, ER 5.0;

subchronic infection (skin test 3 months p. i.) — 3 animals after severe
local herpetic lesions: IN 1.7, ER 3; 3 animals after moderate local herpetic
lesions: IN 4.0, ER 4.7;

chronic infection and acute superinfection (skin test 2 years after infection
and 3 weeks after superinfection, 2 animals): IN 4.0, ER 7.5.

Comparison of three HVH 1 antigen preparations in skin tests

In a few guinea pigs, HVH vaccine, N-Ag, E-Ag and their controls were
skin-tested, all simultaneously in each animal. The three antigens yielded
similar results; E-Ag induced more nonspecific reactions than HVH vaccine
nad N-Ag.

The HVH vaccine was not used in humans to avoid the administration of
whole virions. N-Ag and its control was tested in 119 persons and 28 of
them simultaneously were given also E-Ag and its control. Both types of
control antigen induced some nonspecific reactions — mainly immediate
(Table 1). N-Ag appeared more convenient and was chosen for examinations
in humans. All subsequent data are based on the use of N-Ag.

Characterization of the groups studied

All examined patients were hospitalized in the Regional Psychiatric Hospital in Pezinok. The
control group was composed of 33 members of the staff of this hospital, who were staying for many
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Table 2. Charaeteristics of the groups studied

Age in years Sex
Yeoup v Average Range Males Females

C — control 33 37.4 20—61 11 22
ANP — alcoholism,

neurosis,

psychopathia 28 38.2 22—-172 19 9
SCH — various forms of

schizophrenia 39 40.0 19—64 25 14
DS — dementia senilis

(rarely prae-

senilis) 42 70.8 4487 16 26
Total 142 — 71 71

hours daily in the same milieu as the patients. They were nurses (8), technicians (7), physicians
and researchers (7), labourers (6) and officials (5) by profession, all actively working at the date of
examination.

The psychiatric patients were divided into three groups. One group consisted of chronic
alcoholics (during antialcoholic therapy, 14 persons), neurotics (4), psychopaths (6) and oli-
gophrenics (4). In another group were patients with schizophrenia and related diseases (39). Five
were ill for less than a year, but most for several years (2—35) and hospitalized for psychosis
several times. Some showed defects of personality (6), paranoid (19) or catatonic (2) symptoms.
This group also included one propf-schizophrenia, two paraphrenias, one hebephrenia and one
schizoaffective psychosis. The last group were senile or (seldom) praesenile demented persons (42).
Many had signs of cerebral arteriosclerosis (13), some showed paranoid (9 persons) or depressive (6)
syndromes, two were alcoholics. Pick and Jakob-Creutzfeldt diseases were not, but 2 cases of
Alzheimer disease were included.

Sex and age of persons in the four groups is given in Table 2.

Anaphylactic reaction

Immediate type I skin reaction is caused by release of histamine and other
active substances and correlates with the state of vegetative nervous system.
The skin of some individuals shows hypersensitive reactions to nonspecific
stimuli, e. g. to our control antigens. Early reactivity could not be evaluated
in 20 9, of persons because of nonspecificity. Specific reactions were found
in 80 9, of persons (Fig. 2-I and II). ER was less frequent in controls than
in the other groups (« = 0.025) and was also less intensive. ER of =< 40 mm
in diameter did not appear in the control group. The incidence of IN in the
control group was low as compared with that in the patients (¢ = 0.05), and
was significantly higher in the ANP than in the DS group (« = 0.05). In the
ANP group, the frequency and intensity of IN was higher than that of ER, as
distinct from all other groups. Two demented, one alcoholic and one psycho-
pathic patient revealed dominant anaphylactic reaction and negative or
futile delayed hypersensitivity. Opposite findings were more frequent:
7 controls, 3 ANP, 3 SCH and 3 DS patients had unchanged skin after 30 min
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and pronounced delayed reaction (global 6 and more). So far, we could not
differentiate between atopic and sensu stricto anaphylactic reaction.

Arthus reaction in relation to circulating immune complexes

Positive type III reaction may indicate the readiness to formation of
immune complexes with the respective antigen. Fig. 2-III and IV shows
a markedly higher frequency of Arthus reaction in the patients’ than in the
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Early skin hypersensitivity to HVH 1 N-Ag in humans
I and II — anaphylactic type I reaction (I-ER, II-IN) III and IV — Arthus type III reaction
(Il — ER, IV — IN) Columns 1, 2, 3 and 4; groups C, ANP, SCH and DS, respectively
Ordinate: 9, of positive reactors (empty areas) or % of ER and IN with diameters of 20— 39 mm
and > 10 mm, respectively (shaded areas) or 9, of ER with a diameter > 40 mm (black areas).

control group. IN was significantly less frequent in controls than in patients
(x = 0.01). ER was less frequent (« = 0.025) and markedly less frequent
(¢ = 0.01) in controls than in the ANP group and the SCH plus DS group,
respectively. The indurations in this reaction used to be soft, oedematous
and they reached extreme diameters of 35—40 mm in two demented patients.
We searched also for the fading of skin around the ER which is a consequence
of cellular infiltration. Such fading has never been observed in control
persons, but was recorded in 32 9, SCH, 14 9%, DS and 12 9, ANP patients.
Persons with pronounced Arthus reaction showed before the skin test high
values of circulating immune complexes in the PEG-IKEM test — 2-5 times
surpassing the norm in controls which in our conditions was approx. 20.

Delayed-type hypersensitivity

Type IV reaction which measures cell-mediated immunity provided by
sensitized lymphocytes was observed in most persons in all groups, at least
as concerns ER (Fig. 3). But the incidence of reactions — both ER and IN —
in control persons was lower than in any test group (« = 0.05). Moderate and
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strong reactions used to culminate 24 and 48 hr after the skin test, respect-
ively, but after 72 hr all reactions were already disappering or absent. Culmi-
nation after 48 hr was observed in 26 —33 9, of persons in the control,
ANP and SCH groups and in 12 9, of DS patients. Maximal ER were observed
in the SCH group, maximal IN — hard and well bordered — in the ANP
group.
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Fig. 3.
Delayed hypersensitivity (type IV reaction) to HVH 1 N-Ag in humans
I and IT — ER (I) and IN (II) after 24 hr III and IV — ER (II) and IN (IV) after 48 hr. Other
designations as in Fig. 2.

ER with a smaller cyanotic target in the centre was observed in 28 9
SCH, 15 9%, ANP and in 2 —3 9%, DS and controls. The diagnosed clinical forms
influenced significantly the incidence of such lesion (a = 0.01). Probability
of such lesion was lower in the DS and control group than in the SCH group
(e« = 0.005). Intensively red but not cyanotic ER scored 3 was observed in
3 9, control, 15 9%, ANP, 28 9, SCH and 24 9, DS persons. The probability
of degree 3 ER was lower in controls than in DS and SCH patients (« = 0.01).

The largest reaction in the course of this study was observed in a 32 years
old schizophrenic woman with paranoid syndrome (L. M.): ER 75 mm with
a 32 mm cyanotic target and 20 mm IN developed within 48 hr. The patient
had also a strong anaphylactic reaction with ER 55 mm and IN 13 mm in
diameter. Arthus reaction was negative.

Statistical evaluation of type I, II1 and IV reactions

Qualitative analysis ( Table 3) of dispersion (sigma) of the incidence of
IN or ER or fading, single or in combination at a given time interval [sigma?2 —
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Tahle 3. Statistical analysis of the incidence of absent skin reaetivity to HVH 1 N-Ag
in the groups studied

* Group
b e Control ANP_ SCH DS Total
I No. tested 33 28 39 42 142
Anaphylactic SR —* No. 21 6 7 10 ek
05 63.6 21.4 17.9 23.8 31.0
7= 156.81% F = 8.325 > Fo,01 = 3.949
IIT No. tested 33 28 39 35 135
Arthus SR — No. 29 12 1 10 52
o5 87.9 42.9 2.6 28.6 38.5
T =4229% F = 31.838 > Fo,01 = 3.949
v 24 hr No. tested 33 28 39 42 142
Delayed SR — No. 8 2 0 4 14
hypersensi- % 24.2 7.1 0.0 9.5 9.9
tivity =849 F = 4.317 > Fo,00 = 3.949
48 hr No. tested 32 24 38 40 134
SR — No. 14 1 3 9 27
% 43.8 4.2 7.9 22.5 20.1
.= 13.8 % F = 6.964 > Fo,01 = 3.949
* SR — = skin reaction absent,

=n X p (1-p); p = probability of the absence of any reaction] allowed the
following conclusions. The diagnosed clinical forms influenced the incidence
of positive reaction of any type at the level « = 0.01. Participation of the
diagnosed forms in global variability of percentage of positive results
was the highest in reaction ITI (= = 42.2 9,). Absence of reaction was the
most probable in the control group for all three types of reaction. If the
dispersion was analysed for the three patient groups only — excluding the
control group —, then the significance of diagnosed clinical form for the
incidence of positive skin reaction was maintained solely in reaction III
(o« = 0.01). Participation of the diagnosed clinical form in global variability
of percentage of positive results was low: = = 15.9 9,. In reactions I and IV,
the differences between the patient groups did not surpass the limits of
occasional fluctuation.

Data on IN and ER were analysed quantitatively based on mean diameters
(MD) in mm and standard deviations (SD) of both symptoms (Table 4).
Patients with fading of the skin were excluded. In reaction I, all four groups
and only the three patient groups were homogeneous for IN and ER, respecti-
ively. MD of IN was higher in the ANP than in the DS and control groups
(¢ = 0.025). MD of ER was smaller in controls than in pooled patient groups
(MD =9.056 mm, SD =12.97, « = 0.025). In reaction III, the groups
reacted inhomogeneously as concerns both IN and ER. ER could be evaluated
in control, SCH and DS groups. MD of ER was lower in control than in SCH
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Table 4. Mean diameters - standard deviations (mm) of induration (IN) and erythema (ER)
in skin reaetions I, III and IV in the groups studied

Group
r?;ggg: Clndaol ANP SCH DS
IN ER N ER IN ER IN ER
1 1.91 4.03 588" ST 3.61 8.00 3.26 8.62
20-30min  +3.27 <+ 7.88 <+ 423 +13.41 + 453 +1237 <+ 3.99 +12.82
11 0.73 0.70 2.68 1.20 1.31 4.96 3.20 3.38
&b 120610 4 B8 i BB D04 SLTIOE Y UTBAT < 4L kLAY 1988
v 7.15. - 2640 - 10985 51846 1121 AdAs 710 15.19
24 hr 4+9.95 +1031 4+ 6.60 + 931 + 7793 + 956 + 7.18 +.9.53
v 497  15.28 621  16.75 6.11  20.67 617  10.97
48 hr 820 L8168 A 54T 1BEY 4 615 ik 695 1011 o 847

and DS groups (o« = 0.01). The diagnosed clinical forms participated also
in this case in 21.8 9, of global variability of MD of ER (i. e. 50 9, less than
in qualitative analysis). In reaction IV read after 24 hr the groups differed
significantly only in the symptom IN. Difference between dispersions in the
groups was at the level « = 0.05. MD of IN was smaller in control and DS
groups than in the SCH group (« = 0.01). After 48 hr, the groups reacted
inhomogeneously.

The correlation between size of ER measured 24 and 48 hr after the skin
test was high in all groups (¢ = 0.01). On the contrary, the size of IN after
24 and 48 hr did not correlate. (Calculated by simple linear correlation.)

We observed no significant influence of sex on the skin reactions. As
concerns the relation to age in the control group, the mean global of reaction I
was the lowest in 20—29 years old persons and increased gradually with
age till 69 years, while that of reaction IV in the youngest and oldest (50 —69)
persons was lower than in the middle aged (30—49) ones.

All reactions were completely negative in six persons without serum HVH 1
antibodies, but also in two demented and one control person (22 years)
who were serologically positive. A marked difference between the patient
groups and the control group was observed for positivity of reaction I, 111
plus IV in one person, namely: control — 3 9%,, ANP — 48 9%, SCH — 53 %,
DS — 49 9% (« = 0.005, F 9.14 > Fo.01).

Comments on the control group

All control persons were “healthy’ at work at the date of skin tests, but
many had occasionally suffered from recurrent troubles as herpes labialis
(52 9,), cervico-cranial syndrome (33 9%,), migraine (36 9,), or psychic
depression (18 9%,). An accumulation of herpes labialis, cervico-cranial syn-
drome and migraine was registered in 15 9, of persons. Only 30 9, of controls

- claimed themselves continually healthy. Skin tests in this subgroup were
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negative but in one 57 years old person with marked delayed hypersensitivity
(global 9), who claimed himself aggressive and even furious in anger. Other-
wise, globals of all types of skin reactions were higher in the recurrently ill
than in the “absolutely healthy’ controls. However, the whole control group
represented an accidentally chosen sample of our working population and
was used as a comparative set.

Subjective and objective side effects of the skin tests with N-Ag

Almost all persons tested revealed no unfavourable effects. No febrile
reactions were observed. Local sensations were not reported but in three
patients: two with local itching and one with a slight and temporary local
pain in a moderately intensive reaction IV.

HVH 1 neutralizing antibodies assayed with and without complement and
circulating immune complexes were examined in paired sera taken before
and 2 to 7 days after the skin test from 20 patients. Antibody titres did not
substantially change. The slight variations — twofold drop or increase in
titre — did not surpass the longitudinal variation in untreated persons.
Only two schizophrenics showed a marked drop of C+ antibody titre two
days after the skin test. In these cases, antibodies were perhaps bound to the
injected antigen and immune complexes were cleared from circulation or
phagocytized — values of circulating immune complexes were somewhat
lower after than before the skin test, like in the other persons tested.

Discussion

Skin tests with viral antigens have been used for diagnostic, immunological
and prophylactic purposes, e. g. in mumps (Enders ef al., 1946) or pseudorabies
of pigs (Skoda et al., 1968). Nagler (1946; cit. after van Rooyen and Rhodes,
1948, p. 189) and others used heated HVH 1 from chick embryonic fluids for
skin tests in humans and found a correlation with seropositivity.

We do not assume that an altered immune response would depend directly
on psychopathological symptomatology of the given clinical form. However,
participation of the limbic system and of hypothalamic structures in the
aetiopathogenesis of psychopathological symptoms was proved and these
structures use to reveal functional disorders and organic lesions in mental
illness. Also primary and secondary immune response and its modulations
are conditioned by the functional stage of hypothalamic and limbic structures
(Korneva, 1976). Thus, alteration of immunity reactions may reflect indirectly
the psychiatric symptomatology, mainly affective, emotional and instinctive
manifestations.

Anaphylaxis is antibody-dependent and due to liberation of small molecular
weight mediators. Most pronounced anaphylactic hypersensitivity to N-Ag
was found in the ANP group. We intend to assay also other viral antigens
and eventually use antihistaminic drugs.

Hypersensitivity from immune complexes is detectable by skin tests
when precipitating antibody is availabe in excess with respect to the amount
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of antigen. High incidence of this reaction in schizophrenics and senile
demented is in agrement with elevated humoral immunity to HVH 1 (Libiko-
va et al., 1976).

Delayed hypersensitivity to N-Ag was high in all groups of mentally ill
persons, but least in senile demented ones. This corresponds to the general
decline in skin reactivity after the age of 50 years (Walford, 1967). But the
kinetics of lesion development was not retarded in the elderly demented
patients, maximal reactions were already observed after 24 hr.

Data are accumulating on HVH 1 or HVH 1 antibody detection in the
CNS of chronic neurological and psychiatric patients and of controls (Fuller-
Torrey et al., 1978; Gajdusek, pers. comm. 1979; Rimén et al., 1979; Libikové
et al., 1979a, b; Sequiera et al., 1979). We may ask whether the brain is
capable of at least partial analogous hypersensitivity reactions as the skin.
Both organs originate from ectoderm. Autoallergic attacks on the CNS
have been discussed in connection with chronic viral infections (Oldstone
and Dixon, 1976), viral antigens in cells being the “not-self”’ component.
Futile allergic disturbances are also to be presumed. Ado (1978, pp. 310 —345)
considers the neural system as a tissue which can be sensitized and which
may participate in all degrees of allergic reactions. Noxious immunological
mechanisms are ready in mentally ill and to a lower degree also in healthy
persons, but crucial seems to be the CNS itself: whether and where does
exist the tissue target marked by the HVH 1 antigens. If it exists and is
localized in a functionally important area (Libikovéa et al., 1979b), the
disorders may develop. Whether the inadequate immune response to HVH 1
was induced by stress of mental illness or vice versa, remains unresolved.
Some data indicate that at least the relapses e. g. in schizophrenia might be
related to HVH 1 activations (Libikova et al., 1977).

In connection with our mentally healthy controls, who were not healthy in
general, we would like to quote the paper by Bruhn (1974) who stressed the
worrying defining of human ‘“health”.
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