AUTOIMMUNE RESPONSE IN EXPERIMENTAL HIPPOCAMPAL PATHOLOGY
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Experimental pathology of the limbico-diencephalic system of the brain modifies immuno-
reactivity [6, 8, 11] and may give rise to the development of secondary immunodeficiency
states [3, 8]. On the basis of the concept of diseases of regulation [7] and modern views on
mechanisms of neurohumoral control of immune responses [1, 6, 8, 11, 13], it can be postula-
ted that certain forms of secondary immunodeficiency states are the result of pathology of the
central apparatus of neurohumoral regulation of functions of the immune system. Since any
form of CNS pathology is accompanied by disturbance of mediator metabolism, these disturbances
are evidently an important stage in the pathogenesis of neurogenic immunedeficiency. The neu-
‘rotransmitters, roradrenalin (NA) and serotonin (5-HT) have been shown to be important factors
in regulation of immunologic responses of functions of the immune system [1, 12]. This makes
the possible induction of synthesis of antibodies against NA and 5~HT a particularly interest-
ing topic.

Previous investigations have shown that in pathology of the main part of the limbic sys-
tem of the brain, autoimmune responses to brain tissue antigens (TA) are induced [2].

The aim of this investigation was to study the possibility of synthesis of autoantibod-
ies to NA and 5-HT and autoimmune responses to antigens of the hippocampus and viscera.

EXPERIMENTAL METHOD

Experiments were carried out on male Chinchilla rabbits weighing 2.5-3 kg. Animals in
which no autoantibodies to NA and 5-HT or to TA of the hippocampus, heart, and lungs could be
found were selected for the experiments. The right dorsal hippocampus was destroyed by electro-
coagulation (dc anode, 3 mA, 12 V, 1 min) through a nichrome electrode, implanted chronically
at coordinates AP 3.6 and D 1.5 taken from a stereotaxic atlas of the brain [15].

The electrode was inserted under local procaine anesthesia to a depth of 5.8-6 mm, with
individual correction for the thickness of the bone. Anodal coagulation of the hippocampal
structures was carried out 5 weeks after implantation of the electrodes. The location of the-
destructive foci was identified in frontal brain sections after the end of the experiment.

Blood was taken from the marginal vein of the ear 2, 3, 6, 10, and 20 weeks after trauma
and serum levels of antibodies to NA and 5-HT determined. Antibodies were detected by the pas-
sive hemagglutination test with a red cell diagnostic serum prepared by the method in [10].
Antibodies to antigens from tissues of the hippocampus, heart, and lung were determined at the
same times by the complement fixation test (CFT) in the usual way. Saline extracts (20%) were
used as antigens. The specificity of complement-fixing antibodies to brain and heart tissue
antigens was verified by a parallel CFT with TA of liver and skeletal muscle, respectively.
The results were subjected to statistical analysis by Student's method. The antibody titer was
expressed in log, units. A 1:2 dilution of serum was taken as 1. Twenty rabbits with local
hippocampal destructionand 16 control rabbits with an intact brain were used in the experi-
ments.
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Fig. 1. Autoantibodies to neurotransmitters and tissue antigens
(TA) of viscera following local hippocampal destruction. Abscis-—
sa, time after hippocampal destruction {im days); ordinate, log-
arithmic index of mean antibody titer (log.). Antibodies to: 1)
Hippocampal TA, 2) NA, 3) 5-HT, 4) heart TA, 5) lung TA. Aster-
isk indicates significant difference.

EXPERIMENTAL RESULTS

Destruction of the hippocampus induced a series of autoimmune responses {Fig. 1). Anti-
bodies to hippocampal TA were found in 43% of experimental animals 7 days after hippocampal
destruction. After 14 days these antibodies were found in 80%, and after 28 to 56 days, in
100% of cases. The highest antibody titer was observed 28 days after hippocampal destruction.

Autoimmune responses to neurotransmitters were discovered for the first time in pathology
of the nervous system. Antibodies to NA were discovered in 507 of experimental animals 2 weeks
after hippocampal destruction. After 6 weeks these antibodies were found in all the rabbits.
During the period of maximal antibody accumulation (10 weeks) the titer ranged from 1:16 to
1:128, When tested after 5 months these antibodies were found in 207 of cases, in low titer.

Antibodies to 5-HT were found 3-4 weeks after 1ocal destruction of the hippocampus in
50% of cases and were detected for 1.5 months of the investigation in most (80%Z) animals.

After 2 weeks antibcedies were found in 12.57 of the experimental animals to heart TA.
After 4 weeks these antibodies were found in 75% of cases, and after 6 to 8 weeks,
in 21l animals in maximal titer. Antibodies to lung TA were found in most (69%) animals 4
weeks after hippocampal destruction. After 6 weeks these antibodies were found in 100% of
cases. Their titer during this period reached its maximal value. Antibodies to neurotrans-—
mitters and TA of the nervous system and viscera could not be detected in the control animals.

Hippocampal destruction thus led to induction of a series of autolmmune responses in the
following order of magnitude: antibodies to hippocampal TA, autocantibodies to NA, the heart,
and lung. The time course of formation of antibodies to neurotransmitters, on one hand,
and to heart and lung TA on the other hand, suggests that the relationship between these im-
mune processes is one of cause and effect. Hippocampal pathology evidently causes a distur-
bance of the state of the brain neurotransmitter systems and of mediator metabolism, leading
to the formation of new antigenic complexes, incorporating neurctransmitters. These antigen-~
ic complexes induce synthesis of autoantibodies to regulating factors.

The possibility of induction of an immune response to catecholamines and 5-HT was demon-—
strated in principle in experiments involving immunization with these haptens. conjugated with
carrier proteins [5, 14].

Autoantibodies to several low-molecular-weight physiologically active substances were
discovered in [4]. It can be tentatively suggested that induction of synthesis of antibodies
to neurotransmitters causes pathology of regulation of visceral functions. Evidence in support
of this view is given by previous data showing diminution of the response of the cardiovascu-
lar and respiratory systems to intravenous injection of adremalin [9]. This effect cdincides
with the period of intensive accumulation of antibodies to catecholamines in the blood and is
not found in the stage of lowering of their titer.
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It must be pointed out that induction of synthesis of antibodies to neurotransmitters
precedes the development of autoimmune responses to visceral TA.
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0f all the pathophysiological aspects of the use.of extracorporeal oxygenation in the
combined treatment of acute respiratory failure when artificial ventilation of the lungs (AVL)
proves ineffective, the greatest attention has been paid to gas exchange {2-5, 7, 9]. Changes
in the circulatory system accompanying the method of extrapulmonary oxygenation, which are no
less important in determining the oxygen supply to the body, have not been systematically stud-
ied, and fragmentary information on this matter can be found only in isolated publications [6,
8, 9].

The aim of the present investigation was to study the state of the central hemodynamics,
gas exchange, and oxygen transport in animals with marked hypoventilation during the period
of extracorporeal membrane oxygenation using different methods of perfusion.
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