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a. STUDIES ON THE FUNCTION OP THE NERVOUS SYSTEM

Basic Chemo- and Neurorgulatory Integration
in the Respiratory and Cardiovascular System

a.1l. CORRELATION BETWEEN VAGAL AND CENTRAL MECHANISMS
IN THE CONTROL OF BREATHING

In comparative studies on the basio mechanism of
"memory* in the respiratory complex of the brain stem in
monkeys, pigs and rabbits, it was shown that the neural con-
trol of breathing in monkeys is dearly different from that
in the latter two species« Central and chemical mechanisms
seem to dominate in monkeys over reflex influences from
lungs and airways«

The "memory" phenomenon seems to be governed by the
level of CNS excitability (increase in CNS excitability is
parallelled by decrease in time constant of the post-stimulus
effects and an increase in the rate of rise of inspiration).

New data were obtained showing that the activity of pul-
monary stretch receptors is transformed in the CNS very much
alike to a leaky integration, a term known in physics. The
importance (weight of information reaohing the CNS via the
vagus nerves) depends on one side on the frequency pattern
(positive correlation) and on the other, on factors model-
ling the extent of leakage (negative correlation)e

It was shown that different types of phrenio motoneuro-
nes participate in building up the discharges of this nerve
at different levels of the respiratory drive«

See the list of publications



Neurohormonal Meehanisms
of Cardiovasoular Regulation

a.2. THE ROLE OF BIOLOGICALLY ACTIVE SUBSTANCES
IN THE REGULATION OF THE CIRCULATORY SYSTEM

The role of prostaglandins (PGs) in the control of
oerebral circulation under physiologioal conditions and in
oertain pathological states was investigated. It was found
that noxious conditions such as hypoxia, transient oerebral
ischaemia or embolism, induce the release of prostaglandins
into cerebral venous blood.

This may be considered as a nonspecific response to
oerebral and/or cerebrovascular damage.

The role of PGs in the response of oerebral circulation
to carbon dioxide has not been confirmed in our experiments,
since pharmacological inhibition of prostaglandin synthesis
has no effect on the oerebral vasodilator response to hyper-
capnia.

The results of these investigations do not support the
view on the role of endogenous PGs in physiological regula-
tion of oerebral blood flow, but indicate that enhanced
release of PGs into the oerebral venous outflow is an early
symptom of oerebral and/or oerebrovascular damage.

See the list of publications
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Fhysiologioal Basis of Vorking Ability
and Toleranoe of Environmental Factors:
Role of Neurohormonal Mechanisms

a.3. NEUROHORMONAL CONTROL OP ENERGY SUBSTRATE UTILIZATION
DURING PHYSICAL EXERCISE AND THE ROLE OF EMOTION IN
ADAPTATION MECHANISMS

In investigations on the gluoostatic mechanism of the
control of energy substrate utilization during physical work,
the existence of vhioh had been demonstrated previously, new
experimental data were obtained indicating the importance of
intracellular glucopenia detection during work as the indica-
tion of neurohormonal responses modifying the mobilization,
synthesis and utilization of extramusoular energy substrates
during work, and their importance for determining the working
ability and fatigue toleranoe.

The modification of oarbohydrate stores in the organism,
by prolonged physical work and isocalorio meals with diffe-
rent contents of carbohydrates and lipids, changed the pattern
of the neurohormonal responses to physioal exercise control-
ling mobilization, synthesis and utilization of energy substra
tes in musoles. The energy cost of exeroise and the rate of
development of fatigue-induoed changes were also altered.

New data were obtained which shed light on the role
played by thyroid hormones in the control of metabolism and
body temperature during physioal exeroise, in model experi-
ments on animals with hyper- or hypo-thyroidism. An unknown
as yet relation between exeroise-induced temperature changes
and the thyroid state was demonstrated.

In the investigations aiming at determining the physio-
logical strain during physioal exeroise performed by diabe-
tios with varying duration of the disease, physiological cri-
teria, of permissible work loads in professional work were
elaborated. Suggestions were put forward concerning intensity
and duration of exercise practised for diminishing of insulin
demand in the treatment of diabetic patients.
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Besides, a monograph (in typescript) on the physiologi-
cal criteria of working ability evaluation in hypertensive
subjects has been recommended for introduction in practioe«
The monograph is based mainly on the results of the authors’
investigations carried out in cooperation with the Second
Deoartment of Internal Diseases, School of Medicine in
Warsaw, and with the Industrial Health Servioe at Staracho-

wice.

See the list of publications.

a.4. NEUROHORMONAL REGULATION OP BODY TEMPERATURE AND WATER-
ELECTROLYTE BALANCE (INCLUDING THE ROLE OP RENAL FUNC-
TION) UNDER DIFFERENT WORK AND ENVIRONMENTAL CONDITIONS

In the investigations carried out for explaining the
effects of temperature changes on the renal exoretory acti-
vity and haemodynamics data were obtained which point out,
that the antidiuretic effeot in pyrogen-induced fever is not
directly related to ohanges in body temperature, but it may
depend on increased synthesis of prostaglandins in the oentral
nervous system, whioh stimulate the antidiuretic system.

A hypothesis has been put forward based on the results
obtained in earlier investigations, aooording to whioh hepa-
tic osmoreceptors play a role in the control of the water
balance in the organism. This hypothesis takes into account
the effeot of impulses from these reoeptors on the mechanism
of thirst, the antidiuretic system and the renal function.

The effects of general anaesthesia on the thermoisola-
ting properties of superficial tissues, heat production and
heat elimination were also studied.

See the list of publications.
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Intracellular Mechanism Regulating
the Metabolism of Nerve Cells

a.5. CORRELATION BETWEEN INTRACELLULAR MECHANISMS REGULATING
CARBOHYDRATE-ENERGY METABOLISM AND STRUCTURAL AND FUNC-
TIONAL STATE OF SUBCELLULAR ELEMENTS WITH REFERENCE TO
NEUROTRANSMITTERS

In studies on the interrelationships between the struc-
ture and metabolism of oell membrane constituents and, on the
other hand, on the processes of transport and other biochemi-
cal activities of brain cells it vas demonstrated that biva-
lent ions, adenine nucleotides and neurotransmitters change
in vitro the activities of ethanolamine and choline phospho-
transferases. Neurotransmitters regulate direotly or through
cAMP the synthesis of phospholipids in neurons and synaptoso-
mes without any significant effect on the synthesis of phos-
phoglyoerides, being less active in glial cells. Post-decapi-
tation ischaemia of the brain results in a shift of the acti-
vity of marker enzymes and in changes of the protein and RNA
levels in different subcellular fractions. Marked disturban-
ces of protein and lipid components of miorosomal membranes
develop.

Isohaemia-induced ohangea in the structure of membranes
are associated with disturbances in the activities and sub-
cellular localization of certain membrane enzymes: glucose-
-6-phosphatase is released from the miorosomes to citosol,
the specifio aotivity of IDH-NADP is reduoed in the mito-
chondria of adult rats, but is raised in the mitochondria of
newborn ones.

In the brain like in the liver transport of citrate and
mal ate aoross the mitochondrial membranes is mediated, by
specifio carriers of dioarboxylio and trioarboxylic aoids.
Hypoxia and nembutal anaesthesia reduoed this transport by
60% and 40% of the initial value, respectively. In the ani-
mals subjected to hypoxia the Motivation of choline trans-
port into synaptosomes was shown.

It was found that depolarization with high concentra-
tions of potassium activated calcium transport in the cells
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of astroglia and glioma but had no effect on calcium transport
in isolated neuronal oell bodies and cultured neuroblastoma
cells.

During hypoxia a fall of the energy charge was observed
in hrain mitochondria isolated from adult animals. Reduction
of the levels of ATP and CrP in the brain appeared after 2 min
of hypoxia, while after 30 min hypoxia with intermittent re-
suscitation the energy charge was normal.

A significant role of Mg++ and ATP in regulation of the
activity of histone kinase was shown.

It was found that hypoxia in vitro inhibited incorpora-
tion of 1UC from U-'“C—glucose into macromolecular fractions
of brain tissue. Reoxygenation restored 1A(:—incorporation
into proteins and lipids, but was without effect on the label-
ling of nucleic acids.

It was demonstrated that hypoxia was of little effeot on
the levels of biogenic amines in different brain structures,
but reduced significantly the rate of serotonin metabolism.
Hiis effect was intensified by barbiturate anaesthesia.

See the list of publications.

b. STUDIES ON THE STRUCTURE OF THE NERVOUS SYSTEM

b.1. ENDOGENOUS ENCEPHALOPATHIES CONNECTED WITH IMPAIRMENT
OF HEPATIC AND RENAL FUNCTION

In investigations on the pathomechanism of the oentrai-
nervous system lesions in hepatic diseases, it was found
that after prolonged intoxication with oarbon tetrachloride
leading to hepatic cirrhosis and hepatic encephalopathy,
copper is accumulated in the brain and ammonia concentration
rises there as well. These findings confinn the hypothesis
that both these compounds play an essential role in the
development of oerebral abnormalities.

In investigations on the mechanism of central nervous
system damage in renal failure, it was demonstrated on the
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model of experimental chronic serum sickness, that disturbances
due to glomerulonephritis and uraemia are accompanied by dis-
orders in the brain vascular system, due to deposition of IgG,
C3 complement and fibrin complex, this leading to damage to
the blood-brain barrier mechanism. This is followed by oedema-
tous structural changes, non-specific degeneration and loss of
neurons. Changes of similar charaoter but less pronounced
appear in the peripheral nerves. It has been demonstrated that
nervous system lesions are the result of vascular disturbances
and a direct toxic effeot of ohemical substances accumulating
in the course of uraemia.

These observations have been confirmed by the results of
in vitro culture of nervous tissue with addition of serum from
patients with uraemia or with exogenous urea and creatine. It
was shown that primary damage to oligodendroglia is the cause
of abnormalities in the myelin sheaths.

See the list of publications.

b.2. STRUCTURAL AND METABOLIC CONSEQUENCES OF CENTRAL
NERVOUS SYSTEM ISCHAEMIA

In the investigations on the pathological mechanisms of
central nervous system damage oaused by ischaemia it has been
demonstrated, that unilateral ligation of the carotid artery
in Mongolian gerbils was followed by profound microcireulatory
disturbances in both cerebral hemispheres. Their character and
intensity depended on the duration of ischaemia and the time
of investigation after isohaemia. They were modified by regio-
nal characteristic features of angioarohitectonics.

In the same experimental conditions a short-lasting
decrease in the fluorescence of catecholamines in the nerve
fibres in the meningeal vessels and their nervous plexuses was
found, at the site of the ligated artery as well as contralate-
rally.

In the early post-isohaemic period increased mioropinocy-
tosis was found in the vascular endothelium, and vasoular
permeability for horse-radish peroxidase was raised.
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These changes developed earlier than signs of brain
oedema this indicating that cytotoxic oedema may be preceded
by disturbances in the mechanism of the blood-brain barrier.

In the condition of hypoxic hypoxaemia it was shown that
changes develop in the activity of the enzymes participating
in the transport processes across the vascular wall in the
elements of the vessel-tissue junction. These changes depen-
ded on the intensity of isohaemia and they differed in the
structures containing or not containing the blood-brain
barrier.

The biochemical abnormalities of the cerebral venous
blood during isohaemia were studied and its significant
arterialization was demonstrated after ischaesd-a.

Structural and metabolic differences were shown to deve-
lop in the brain capillaries growing in vitro cultures, as
compared with the vessels of the leptomeninx, choroid plexus
and other organs in which the blood-brain barrier does not
exist.

It was found that the development of vasogenio brain
oedema was associated with a rise in the level of lipid
hydroxides and free radicals and a fall in the level of lipid
antioxidant«. Dexamethasone reduced the intensity of proces-
ses leading to free radicals formation in oedema development.

See the list of publications.

b.3. NERVOUS SYSTEM DAMAGE CONNECTED WITH HYPOXIA AND THE
ACTION OP CHEMICAL SUBSTANCES FROM THE GROUP OP HEAVY
METALS, PESTICIDES, CANCEROGENIC AND TERATOGENIC FACTORS

It was demonstrated that experimental hypoglyoaemia
leads to structural damage of oentral nervous system neurons
of the type of microvacuolization and 'ischaemic'™ ohanges.
The intensity of these changes depended on the duration of
hypoglyoaemia. Absence of significant oerebral miorooircula-
tion disturbances indicates that these abnormalities may be
regarded as an effeot of pure metabolic anoxia.

Changes in the cAMP level in the brain and disturbances
in the activity of enzymes participating in its metabolism
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as well as protein kinases which mediate the metabolic func-
tions of oAMP were observed in acute carbon monoxide poiso-
ning. At the time of poisoning the cAMP level in the brain
increased initially and then fell, the activity of adenyl
cyclase was raised while the activity of oyclic-nuoleotide
phosphodiesterase remained unchanged and inhibition of the
activity of protein kinases persisted until nearly complete
clearance of carbon monoxide from the blood.

The effect of DDVP intoxication on the ultrastructure of
rat brain was investigated. The processes of nervous cells
were particularly damaged, as evidenced by abnormalities of
the axoplasm, irregular distribution of neurofilaments and
neurotubules, appearance of structures resembling elementary
membranes, and widening of the spaces between the axon and
the inner myelin lamellae. Damage to the myelin sheaths was
less pronounced.

Similar changes were found in cultures of nervous tissue
with addition to the medium of DDVP in doses causing only an
anticholinesterase effect.

In ultrastruotural investigations of the brain of the
offspring of mice exposed during intrauterine life to ethyl-
nitrosourea, damage to the neurons, axons and myelin sheaths
was observed. The myelin sheaths showed disturbances of myeli-
nation associated with damage to the already formed myelin.
Axonal changes manifested themselves as irregular distribution
of neurofilaments and neurotubules, fooal accumulation of
abnormal structures and lesions of the presynaptic nerve
endings. The observed abnormalities should be regarded as con-
sequences of the toxic effeots of ENU on the developing ner-
vous tissue leading to disturbances in its maturation, and
progressing neuroaxonal degeneration.

See the list of publications
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b. 4. TOXIC AMD ANOXIC DAMAGE TO THE DEVELOPING NE&VOUS
SYSTEM

In investigations on the effects of organo-phosphorus
pesticides on the central nervous system it was demonstrated
that Diohlorvos administered to females in the last trimes-
ter of pregnancy passes across the placenta to the blood and
brain of the fetus. In the central nervous system a decrea-
sed activity of acetylcholinesterase and certain mitochon-
drial enzymes, some delay in the maturation of various ana-
tomical structures and delay in the maturation of synaptic
endings were found.

Dichlorvos given to the newborn retarded the prooess
of myelination in the central nervous system.

In studies on the effect of normobaric hyperoxia on
the central nervous system and lungs of young rabbits the
presence of lesions in the brain was demonstrated. They were
caused by a direct toxic effect of oxygen, reduoed blood
flow in the brain caused by ischaemia, and then hypoxia due
to impaired gas exchange in the lungs owing to their fibro-
sis.

See the list of publications.

Control of Neoplastic Diseases

b.5. STUDY OF THE ULTRASTRUCTURE OF NERVOUS SYSTEM TUMOURS
IN CHILDREN

Investigations were performed on the ultrastructure of
tumours of the sympathetic nervous system of neuroblastoma
type and tumours of the central nervous system in children
aged up to 3 years.

Electron miorosoopic investigations were done in 22
cases of neuroblastoma. Most of them (18) were neoplasms of
high degree of immaturity, and in only 4 oases they were veil
differentiated. In poorly differentiated neoplastic cell ir-
regular nuclei, a narrow rim of cytoplasm around the peri-
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karyon and poorly developed cellular organelles were observed.
Only the Golgi apparatus was usually fairly veil developed and
In Its vlolnlty cateoholaaine granules vere present. These
granules vere found also In the neuronal fibres. In 4 oases
vith higher differentiation the electron tnioroscopio appear-
ance of the neoplastic cells vas to a high extent similar to
that of developing oells. Catecholamines vere present in them
also although in smaller number.

Among oentral nervous system neoplasms 11 oases of tumo-
urs were examined in the youngest ohildren. Astrooytomas (5
oases) and medulloblastomas (3 cases) prevailed in this group.
These tvo types of neoplasms are described in detail. Elec-
tron microsoopio documentation vas collected in the remaining
isolated cases of other neoplasms (ependymoma, malignant
ependymoma, sarcoma multiforme)e

b.6. CHANGES IN THE HYPOTHALAMO-HYPOPHYSEO-ADRENAL SYSTEM
CAUSED BY UNFAVOURABLE ENVIRONMENTAL FACTORS

Electron microsoopio investigations of hypothalamio
nuolei, hypophysis and adrenal cortex were carried out in
rats vhioh were either completely immobilized or had a very
restricted possibility of movements.

In the group of completely immobilized rats morphological
evidence of an acute stress reaotion vas found.

In the animals incompletely immobilized changes in the
organs were only disorete, this pointing to the adaptation
ability of the organism to changing environmental conditions.

See the list of publications.

b.7. EVALUATION OF INTRACRANIAL PRESSURE IN NEUROSURGICAL
DIAGNOSIS AND THE PATHOMECHANISM OF DISTURBANCES
LEADING TO INTRACRANIAL HYPERTENSION

Nev methods of analysing intracranial pressure were
applied to neurosurgioal patients. Speotral analysis of the
ICP signal vas performed. The method of computerized elas-
tanoe examination (CEE) vas improved by introducing, among
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other things, rheographic measurement as an Indicator of
blood volume changes in the brain. As a result of these in-
vestigations a complex of diagnostic-prognostic methods has
been introduced for evaluating the volume-pressure relation-
ship in the skull: CPERT (computerized pressure-elastanoe
resistance test) and FFT (fast Fburier Transform) method.

In studies on the effects of drugs strengthening the
vascular wall (Aescorin) and polyvalent inhibitors of serine
proteases (Trasylol) on brain oedema it was demonstrated
that their effect varied depending on the pathogenesis of
oedema. Aescorin was more effective in brain oedema after
sudden decompression. The inhibitor of serine proteases
inhibited the development of oedema associated with surgical
lesion and oryogenic brain necrosis.

It was found that normovolaemic haemodilution decreases
the effects of local brain compression, limiting the extent
of oedema and the intensity of blood-brain barrier damage.
At the time of developed brain oedema haemodilution reduced
significantly the intensity and extent of oedema.

See the list of publications.

b.8. DISORDERS OF SPEECH AMD OTHER QIiOSTIC FUNCTIONS IN
PATIENTS 1TTH CNS INJURY

The purpose of these experiments was to establish
whether exposure of lateral and medial parts of the retina
to stimuli differs in the case of verbal and non-verbal
signals.

The studies were performed with 15 healthy men and
10 patients with different focal lesions of the brain after
neurosurgioal operations. The subjects and patients were
subjected to thorough ophthalmic examination.

The results of investigations of healthy subjects
(time of signal recognition, number and type of mistakes)
served as a reference standard for comparison with the
results obtained in patients.

High-grade differencee were found in the time and qua-
lity of perception between different patients. “Perception
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instability' vas observed also which permitted isolation of
groups with certain features in common.

In this situation a typical oase with a well localized
lesion in the left frontal area was seleoted for presentation.
It is suggested that there is no difference in the perception
of words and senseless combinations of letters when they are
addressed to the non-dominant hemisphere. These differences
were, however, evident when they were addressed to the
dominant hemisphere.

See the list of publications.

b.9. EFFECT OF *pt" MUTATION ON VARIOUS LINKS OF CLOSED
MOTOR CIRCUITS

In studies on damage to the brain stem-cerebellum-
spifial systems in "'pt'" rabbits it was demonstrated that in
the acute phase of the disease demyelination and isomorphic
gliosis develop in the lateral spinal funiculi, mainly in
the oervioal and lumbar segments, as well as rarefaction and
damage to the neurons and nerve fibres. The intensity of these
changes was related to the intensity of spastio paresis. The
described findings oonfirm the role of the long spinal path-
ways In motor disturbances in rabbits, and differences in the
anatomy of the spinal cord in the rabbit as compared with
other animals, rodents as well as oarnivores.

An electron mioroscopio study on the spinal cord of the
‘pt* rabbit in the symptomatic period of the disease revealed
parallel changes in the myelin sheaths and axon cylinders.
The myelin abnormalities consisted in retarded and deficient
myelination. Typical Wallerian degeneration was seldom
observed. Various types of axonal degeneration oould be the
result of multifocal damage to the axon Iin progressive nerve
cell degeneration.

It was found that snuffles in laboratory rabbit oaused
two types of oerebral complications} purulent encephalitis
and encephalopathy which develops in the oourse of damage to
the internal organs.

See the list of publications
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c. STUDIES ON TRANSPLANTATION AND EXPERIMENTAL SURGERY

c.1l. INVESTIGATIONS ON RECIRCULATION OF LYMPHOCYTES AND
TRANSPORT RATE OF IMMUNE PROTEINS

The studies on immunoglobulins and complement component
transport rate into the interstitial fluid and lymph were
performed in 8 men under standard hospital conditions.

The mean concentrations obtained under normal hydro-
statio pressure during rest (expressed as the lymph/serum
ratio) were for IgG 0.17, XgA 0.16, IgM 0.074, Ciq 0.12,
Cls 0.21, C4 0.22, C3 0.14, C9 0.24, Cis INA 0.165 and
C3 PA 0.19. At constant low venous pressures these concen-
trations rose gradually up to 0.5 for IgG and 0.4 for IgM.
An increase of venous pressure resulted in a deorease in
immunoglobulins oonoentration. Under high venous pressures,
the total Ig and complement proteins transport increased,
but it was two times lower for IgM and Clg than for IgG.

Hemolytic activity of complement components was stu-
died in leg lymph collected for 5 days in two groups of
volunteers. Each group consisted of 4 persons. The hemoly-
tic activity of the complement was expressed as the lymph/
serum ratio. The hemolytic activity of Cl and C3 vas parti-
cularly low. The conversion of native C3 to C3c in the
lymph was faster than in serum. The immunoadherence titer
for C3 was 1:640 for serum and 1:160 for lymph.

The pilot studies of oell populations in the afferent
lymph in healthy men revealed 16-60% E-rosette-forming
lymphocytes, 38-44% of rosette 37°C forming lymphocytes
and 0.5-4.820 EA-rosette-forming lymphocytes.

Lymphocyte blastic autotransformation, response to
PHA and ConA as well as in MCL were assessed in dog affe-
rent lymph under normal and lymphoedema conditions. The
autotransformation rate of lymphocytes from lymph was higher
than from blood, being remarkably high when lymphoedema was
present.

The lymph lymphocyte response to ConA exceeded the
response to PHA, in contrast to the blood lymphocytes. In
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MLC with allogeneic lymphooytes the lymphoedema lymphocytes
showed a two times higher response as compared to the blood
lymphooytee of the same dog.

The 24 h distribution of i.v. injected —H _ labeled
lymphoblasts originating from different lymphatio organs was
investigated in rats. The mean percentage of the injected
dose of radioactivity found in organs, irrespective of the
lymphoblast source, was 5% in the blood, 16% in the liver,
26% in gut, 15% in mesenterio lymph nodes, 2% in peripheral
lymph nodes, 7™ in lungs, 16% in skin and 12% in bones. The
time-dependent distribution of the lymphoblasts revealed
that homing in the skin and bone marrow reached the peak
value in the first 8 h and in gut it increased gradually up
to 24 h. It seems that lymphoblasts accumulate mainly in the
tissues whioh possess on their surface what is oalled "en-
vironmental antigens"'.

The humoral and oellular immune response was investi-
gated in 20 patients before and after abdominal surgery.

C4, C3, C3PA, IgG and IgM serum levels as well as total
complement hemolytic aotivity were not signifioantly altered
in comparison to the preoperative period. The peroent of NBT
positive granulocytes was found to be 40-70%. Slight lympho-
penia was present in the first two postoperative days, PHA
lymphocyte response was diminished and the "‘active' rosette-
forming lymphocyte count was lowered.

c.2. STUDIES ON SPECIFIC IMMUNOSUPRESSION IN ALLOGENEIC
ORGAN TRANSPLANTATION

The serum of Vistar rats sensitised with oellular alio-
antigen from August rats revealed a high lymphocytotoxio
titer and opsonio activity against August rats antigen. In
addition the activity of lymphocyte dependent antibodies was
within 28-35% of 51Cr specifio release. Administration of the
donor antigen (August) and syngeneic immune serum to the
heart graft recipient (Vistar) eleven and ten days before
transplantation signifioantly prolonged heterotopic heart
graft survival (18.4 + 2.6 days).
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A marked prolongation of renal allogeneic graft survival
in dogs has been obtained by using horse-anti-dog ALG for
three days before and seven days after transplantation, with
donnor cell antigen-thrombooytes, 3 x 10 per kg of body
weight injected i.v. on the 11-th day after transplantation.
The mean survival time in untreated dogs was 9«3 days and
16.6 days in dogs treated with serum only.

Polyvalent immune serum containing antibodies against
dog histocompatibility antigens was prepared. A high lympho-
cytotoxic titer, opsonic aotivity and blocking aotivity of
the rosette-forming property were found in the serum.

It has been shown that two-hour normothermic renal
isohaemia in dogs leads to a decrease in the adenic nucleoti-
des reserve in the renal corte>ecrease in PAH uptake
and tissue potassium concentration. Flushing of the dog Kkid-
ney with hyperosmotic (430 a Osm/kg H20) solution, irrespec-
tive of its ionic content, was found to be beneficial by
limiting the development of ischaemic changes in dissociated
cells, but it preserved the integrity of the whole organ.

All animals whose kidneys underwent the 2 h normothermic
ischaemia died not withstanding whether the organ had been
perfused with hyperosmotic solution before ischaemia or not.

See the list of publications.

c.3. NEUROREGULATION OF OXYGEN SUPPLY TO TISSUE WITH
REFERENCE TO PARTICIPATION OF ARETERIOVENOUS
COMMUNICATION IN MICROCIRCULATION

It has been demonstrated in previous works that trophio
ulcers after denervation develop as a result of permenunt
opening of arteriovenous communications oauslng disturbances
in nutritional circulation.

These experiments have been repeated on monkeys and the
same results were obtained confirming the previous observa-
tions, that permanent openening of arteriovenous crimmiinloa-
tions following denervation leads to trophic ulcer develop-
ment.
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Recently a series of acute experiments on nonkeys were
done in an attempt to shut the open arteriovenous oommunioa-
tions in the denervated area by using specially selected sti-
mulators. The results obtained open new prospects for treat-
ment of trophic uloers in denervated areas.

Trials of chronic stimulation of damaged nerves in
monkeys gave in preliminary observation very encouraging
results in treatment and prevention of trophic ulcers in areas
areas with innervation disturbances.

See the list of publications.

d. OTHER RESEARCH WORKS

d. 1. BIOLOGICAL, PSYCHOLOGICAL AND SOCIAL CONDITIONS OF
DEVELOPMENT OF UNCOMMON ABILITIES IN CHILDREN AND
ADOLESCENTS

In the year 1977 the Research Group of School Mental
Hygiene continued the second stage of work on the biological,
psychological and social conditions of development of secon-
dary-school exeptionally gifted students, aged 16-19 years.

The results were as follows -
the characteristic features of personality of secondary-
-sohool students included very strong oognitive needs and
high independence and initiative in their fulfilling, as
well in a high activity level as evidenced by the multipli-
city of interests, mainly intellectual.

This multiplicity of interests and activities contribu-
ted, however, to exoessive psychio overloading of these stu-
dents. Stimulation of this activity by the parents in fields
disagreeing with the interests and abilities of these youths
was in a considerable number of oases an additional factor in
development or intensification of emotional tension.

On the other hand, high abilities and successes led not
infrequently to the development of negative personality
traits such as egocentrism, excessive self-reliance, disre-
gard for the accepted principles of social relations.
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The following oonolusions are drawn from these observa-
tions:

(1) The intellectual aotivity of adolesoents should be direc-
ted in accordance with their abilities and interests«

(2) In bringing up these adolesoents much more attention
should be given to prevention of negative personality-
traits from the point of view of social life.

(3) In developing the mental powers of these adolescents
overloadingwith an excess of duties and work should be
avoided.

Realization of these suggestions is a factor indispensa-
ble for maintenance of the mental health of young people.

Analysis of the results of these investigations <
on the biological and social conditions of development, of
secondary-school uncomnonly gifted students, showed that the
biologioal conditions of development were good in about 75%
of oases. In the remaining 25% they were insufficient.

The psychosocial conditions of development of these
abilities were very good in only 25% of these students, while
in the greater group of 75% students the milieu, in whioh
they were being brought up, failed to ensure these conditions
in a degree corresponding.j to their possibilities.

The following suggestions are advanced:

(1) The parents should have a sufficient knowledge concer-
ning education of their uncommonly gifted children and
play a greater role in their bringing up.

(2) In all oases when the family fails to seoure adequate
conditions for development of uncommonly able students
the school and social organizations should take care of
them, to prevent wasting of their talents.

(3) The selection of candidates to different types of secon-
dary-schools should be made according to their mental
powers and interests, and not only according to the
marks for disciplines taught at primary-schools.

See the list of publications
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d.2. FACTORS DETERMINING MENTAL HEALTH OF ADOLESCENTS

In investigations on neurotioism levels in a hetero-
geneous group of 185 students of the 1st and 3rd classes of
secondary schools a high level of neuroticlsm was found in
19*46%, a moderate level* in 44.32 and a low one in 36.22% of
the group. Analysis of distribution of the frequency of high,
medium and low levels of neuroticism in student of vocational
and technical sohools, showed no statistically significant
differences, but a significant difference was noticed between
students of vocational schools, technical sohools and grammar
sohools. Statistically significant differences in the distri-
bution of different neuroticism levels were observed between
girls from the 1st class of grammar schools and boys from
vocational and technical sohools, and between girls from the
3rd classes of grammar schools, and technical and vocational
schools.

The self-acceptance level was defined as the degree of
agreement between the actual self-image and the ideal self-
image. On the basis of a sequence of differential scales the
probability of frequency of ooourrenoe of different parame-
ters concerning self-description, self-estimation imputed to
other partners and estimates mode by important persons was
established.

For revealing the causative relationships between the
level of self-aocoeptanoe and certain individual predisposi-
tions, the results obtained for 177 students aged 16 and 18
years selected randomly from 6 secondary sohools in the City
of Lodz, were analysed statistically.

It was found that the investigated groups of boys and
girls exhibited a higher frequency and intensity of those
features which are connected with interpersonal attitudes
and a lower one of these features which are connected with
the character. Self-estimation depends, on awareness of the
possessed features, agreement of one’s own opinion with that
imputed to partners, and it is one of the premisses for
developing relations with other people. The greatest dif-
ferentiation of these parameters was disclosed in subjects
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with a low self-acceptanoe level, who also showed a much
higher incidence of disfunotional behaviour.

By way of an anonymous auditory enquiry investigations
were performed using the value system on 35" students of
secondary sohools in L6dz. The students attended different
types of sohools, and differed from each other as regards
numerous social-demographic features. The curriculum and
forms of teaching differed also in these sohools.

A considerable agreement was found between the notions
of the students from all types of sohools concerning indivi-
dual happiness. The attitudes of students from vocational
schools and technical sohools were sore praotioal, while
students from grammar sohools has a broader outlook on the
world.

See the list of publications.

d.3. STUDIES AND CONSTRUCTION OF BIOMEDICAL APPARATUS

The activities of Medipan Laboratories in 1977 included
investigations, designing and construction of biomedical ap-
paratus, servioes in the repair and maintenance of apparatus
of their own production, as well of soientifio apparatus pro
duoed by the Swedish firm L.K.B.

The new prototype design include a 3-ohannel recorder,
type "'xt-352"", with very favourable technical parameters. It
is the first of a type-series of "xt'" recorders in a rectan-
gular arrangement, and "xy" recorders. A prototype series of
5 recorders was sade.

Another prototype series is a prototype of dispenser/
diluter which will meet the ever increasing requirements for
dosimeters in soientifio-research laboratories.
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The production programme in 1977 inoluded:

Number of

Type apparatus

produced
Dispenser/diluter 461/462 105
3-chaxmel reoorder xt 325 5
Infusion pump (new type) *53 .10
Infusion pump 353 10
Camera for osoillosoope photography KO-3 10

Moreover many mall, auxiliary laboratory instruments

and other equipment vere made. Nearly 1*% of the production

vent to the laboratories of the Medioal Research Centre«

Most oustomers vere Polish researoh oentres, such as:

institutes of the Universities in Warsaw, Poznan, Gdansk
and t.6dz,

laboratories of the Technical Universities in Warsaw,
Gdansk, and t.6dz,

laboratories and departments of Medioal Academies in,;
Warsaw, Gdansk, Katowice and Cracow.

At the request of foreign researoh centres the fol-

lowing instruments and apparatus vere sent to:

Bulgaria - an infusion pump and a oamera for osoilloscope
photography,

German Democratic Republic - a camera for osoilloscope
photography,

Yugoslavia - a oamera for osoilloscope photography.
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