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PA3JIMYHBIE 3®®EKTHI IIOBPEXKIEHUS MEJUAJIBHOIO SIIPA
MPO3PAYHOM NEPETOPOJIKU M 3YBYATOM N3BUJIMHbBI
HA OIIO3HABATEJIbHYIO IAMSTH Y KPBIC

I Becenusa, I'. Maznakenuose, M. Jawnuanu, T. Haneiweunu,
M. Byposcanaose, H. Uxukeuuigunu

Huctutyt ¢pusuonorun um. U.C. Bepuratupumu, Toumicu

PE3IOME

C Lenblo McCeloBaHusA y4acTHs MEAMANLHOTO sapa npo3pa4noii neperopoaku (MSIIII) u
3yGuatoilt usBwiuHBl (3M) B MexaHM3MaX OIO3HABATEbHOH MaMATH (Recognition memory),
TCCTUPOBAHUE JKMBOTHBIX C JJIEKTPOJUTHYECKUM TOBPEKAECHHEM 3THUX CTPYKTYpP, @ TaKKe HH-
TAaKTHBIX JKMBOTHBIX, NMPOBOAWIM B YCJIOBMAX OTKPBITOrO MOJiA. B 1aHHOM TecTe OLEHMBAIM
fpouece MPUBLIKAHUS K OKpYXalolieil cpeiae W crnocoGHOCTh NETEKUMH MPOCTPAHCTBEHHON M
Npe/IMeTHON HOBU3HBIL. [Toka3aHo, 4TO y >KMBOTHBIX ¢ ToBpexaeHnem MSITIII npouecc rabu-
TYalud K OKpYXaiolieil Cpeie, MO CPaBHEHHMIO C WHTAKTHBIMH SKMBOTHBIMH, 3HAUMTENHLHO
yXyauaercsi. JXuBOTHbIE ¢ noBpexkaeHieM 31 0T HHTAKTHBIX XKUBOTHBIX 110 TUM T0KA3aTE/IsM HE
OT/IMYAIOTCS. Y KUBOTHBIX ¢ roBpexaeHreM MATIIT u 3U criocoGHOCTH aeTekimu MPOCTPAHCT-
BCHHOH HOBH3HBI (B yC/IOBHAX M3MEHEHHsS B SKCIIEPUMEHTANLHON CHTYALMH MECTONOJOKEHMS
3HAKOMOTO MPEAMETA) 3HAYMTENBHO YXY[LIAETCH MO CPABHEHHMIO C WHTAKTHBIMU KMBOTHBIMH.
Onnako, CriocOOHOCTL JETEKUHH HOBH3HBI (U3NYECKUX NapameTpoB npeamera (B yCIOBHAX
TPEABABICHHS B 3KCIIEPUMEHTAILHON CHTYaLMH HOBOTO NPEAMETa) Y XKHBOTHBIX Pa3TMUHBIX
Tpyni He oTiMyaercs. Ha OCHOBE MOTyueHBIX aHHBIX, MOXKHO MpPEANONONKUTS, u4To MSITIIT
NPHHUMAET y4yacTHE B MOHHTOPHHIE MPOCTPAHCTBEHHBIX XapaKTEPUCTHK — KaK LEJIOCTHOrO
NPOCTPAHCTBA, TaK M €ro OTAebHBIX KOMIOHEHTOB, Torna kak 3M mnpunmmaer yuactue B
ACTEKLUMH  M3MEHEHMs OTHEJIBHBIX KOMIOHEHTOB MPOCTPAHCTBA. B  JeTeKUMH H3MEeHEeHHs
usuueckux napameTpos okpyxkatoweii cpeast MSIIIIT 1 31 y4acTHe He NMPUHUMAIOT.
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DIFFERENTIAL EFFECTS OF THE LESIONS IN MEDIAL NUCLEUS OF“
SEPTUM PELLUCIDUM AND DENRATE GYRUS ON
RECOGNITION MEMORY IN RATS

G. Beselia, G. Maglakelidze, M. Dashniani, T. Naneishvili, M. Burdjanadze,
N. Chkhikvishvili

I. Beritashvili Institute of Physiology, Tbilisi

SUMMARY

In order to elucidate involvement of the medial nucleus of septum pellucidum (MNSP) and
dentate gyrus (DG) in the mechanisms of recognition memory, testing of the rats with electrolytic
lesions in these structures, as well as of the intact animals, has been performed in the open field. In
this tests habituation process to an environment and capacity for detection of the spatial and item
novelty have been evaluated. It was shown that in the animals with destructed MNSP habituation
to environment was significantly deteriorated as compared to the control animals. These indices of
the animals with lesions in DG, did not differ from the intact animals. In the MNSP- and DG-
damaged animals capacity for detection of the spatial novelty (in conditions of altered
experimental location of the familiar item) significantly deteriorated against the intact animals.
However, capacity for novelty detection in the physical parameters of the items (in conditions of
presentation of a novel item in the experimental situation) in the animals of different groups did
not differ. According to the data obtained it could be suggested that MNSP takes part in
monitoring of the spatial characteristics of both whole space and its separate components, while
DG participates in detection of alterations in the separate spatial components. Neither MNSP, nor
DG take any part in detection of the physical parameters of environment.
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LOCAL HYPERTHERMIA TREATMENT RESULTS IN SIGNIFICANT
MORPHOLOGICAL CHANGES IN RATS’ BRAIN TISSUE

H. Bicher, N. Mitagvaria*, M. Nebieridze*, M. Tabatadze*

Valley Cancer Institute, Los Angeles, CA, USA; * I Beritashvili Institute of
Physiology, Thbilisi, Georgia
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In regard to central nervous tissue, there are some discrepancies in published data
concerning irreversible damages induced by local hyperthermia. We tried to obtain more
specific data pertaining to sensitivity of cerebral tissue to hyperthermia treatment and its
immediate effect, as manifested in histological changes.

Through the small cranial opening a local area of rats’ cerebral surface was irrigated
with artificial cerebrospinal fluid heated up to the temperature necessary for achievement of
stable level of temperature on the brain surface (41, 43, or 45°C), for 60 minutes. Serial brain
coronal sections stained with azure-eosin were analyzed under light microscope.

At 41°C just superficial lesions of the cerebral cortex and few cases of thrombosed
cerebral microvessels were observed. The rise of temperature by 2°C resulted in severe
lesions of cerebral tissue; the laminar structure of the cerebral cortex in the central parts of
the hyperthermia—induced lesions, was impaired. The higher temperature (45°C) caused
complete destruction of the laminar structure of the cortex in the area of hyperthermic
exposure, numerous areas with lost neurons and thrombosed cerebral vessels with
perivascular accumulation of erythrocytes were revealed.

High sensitivity of cerebral tissue to hyperthermic exposure, even at a temperature of
41°C, has been confirmed. We can consider cerebrovascular thrombosis as one of the most
significant complication of brain hyperthermia.

Key words: heperthermia, cancer, treatment, morphology, nervous tissue, rats

The clinical use of hyperthermia for cancer treatment became increasingly popular during
past decades and today it is well established that the hyperthermia pre-treatment at temperatures
between 40-44°C enhances the therapeutic effect of radiotherapy or chemotherapy [21]. In this
temperature range, due to the difference in characteristics of normal and tumor tissue, the tumor
cells elimination is achieved. Earlier we have demonstrated hyperthermia-induced changes in
microcirculation, tissue oxygenation, local blood flow, and tissue pH [1, 2, 3, 4, 15]. Most
biological tissues, with the exception of the central nervous tissue, are tolerant to hyperthermia
treatment and can survive at a temperature as high as 44°C [7]. Concerning the central nervous
tissue, there are some discrepancies in published data on irreversible damages that were found
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after treatment: at 42.0-42.5°C [17], at 43.1°C [5], at 43.9°C, and greater [8]. Moreovet;””
Matsumi et al. [14] showed no obvious irreversible changes in monkeys’ normal brain tissue at
44°C and below, and just in cerebral areas heated at 44°C or above, coagulation necrosis dev-
eloped, the authors suggesting that the safety limit for brain hyperthermia is 43°C for 60 min.

It is well known that in some pathological conditions, particularly during intra-ischemic and
immediate post-ischemic periods, the brain is so sensitive to temperature that small
differences can critically affect pathological outcome [12]. Hyperthermia facilitated trans-
formation of ischemic neuronal injury into obvious infarction and accelerated evolution of
ischemic necrosis in brain tissue [12]. Even moderate elevations of brain temperature
during or after ischemia or trauma, may markedly worsen the resulting injury [9].

Taking into account all above-mentioned, we tried to obtain more specific data
pertaining to sensitivity of cerebral tissue to hyperthermia treatment.

MATERIALS AND METHODS

Animals and Surgery

Non-survival experiments were performed on pathology-free adult mail white rats
weighing 250-300 g. Before the experimental sessions all rats were housed in temperature
and light controlled rooms with standard rodent chow and water available ad libitum.

All experimental protocols were performed in compliance with NIH Guide for the
Care and Use of Laboratory Animals (National Institutes of Health, Publication 86-23)
and were approved by the Institutional Animal Care and Use Committee for the
Beritashvili Institute of Physiology.

Each rat was anesthetized with 0.15ml/100g body weight i.p. injection of 4% chloral
hydrate solution and mounted in a stereotaxic apparatus. The skull was exposed and about
3 mm trephine opening was drilled in the parietal bone (right or left). The dura mater was
carefully retracted, and a temperature probe was lowered onto the cerebral surface. In
parallel with the temperature probe a silicon tube (0.5 mm internal diameter) connected to
a peristaltic pump was lowered onto the cerebral surface.

Temperature probes, recording instruments, and heating system

Thermocouple probes were prepared in Valley Cancer Institute (Los Angeles, CA)
from insulated copper and constantan wires (diameter: 120-130 pum). After removing the
insulation from the tip of each wire (~300 um) and soldering the tips together, the
polyester microshrink tubing and epoxy were used for reinsulation of the tip.

After testing the probes (temperature deviations at the same environmental tem-
perature must not exceed 0.1°C) they were connected to the two-channel thermocouple
data acquisition block of polygraph MX-01 (Russia) and used in experiments.

The silicon tube, lowered on the brain surface, was connected to the outlet of single-
channel peristaltic pump (MMC, Czechoslovakia). The pump’s inlet, via polyethylene
catheter, was connected to the ultrathermostat reservoir, filled with artificial cerebrospinal
fluid with temperature stabilized either on 37, 41, 43, or 45°C.

Rectal temperature was measured with a thermocouple probe, connected to the second
channel of the temperature measuring block of polygraph, and maintained at 37°C by a
feedback-controlled IF lamp.



Temperature in the room was maintained at ~23°C.

Experimental protocol

The total experimental design is presented on Fig. 1. After completion of the surgical
procedure and placing the thermocouple probe and silicon tubing in the craniotomy
location, controlled hyperthermic impact was applied regionally by irrigating the cerebral
surface with cerebrospinal fluid heated in the thermostat reservoir up to the desired
temperature.
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Fig. 1.  Design of experiment. Temperature of artificial cerebrospinal fluid (ACSF) was
maintained by ultrathermostat (UT) at 37°C (Control Group), 41, 43 and 45°C (in the following
three series of experiments, respectively). Core body temperature (measured rectally) was
maintained at 37°C by the feedback controlled infrared lamp. The ACSF heated to desired
temperature irrigates rats’ brain surface during 60 min by means of peristaltic pump. The
temperature on the cerebral surface and thermal clearance were measured by means of the
thermistor bead probe.

In the first (control) group of animals (n = 6) the temperature of the artificial cereb-
rospinal fluid was maintained at 37°C. In the following series (6 animals in each) the
temperature of the artificial cerebrospinal fluid was 41, 43, and 45°C, correspondingly.

The composition of the artificial cerebrospinal fluid (in mmol/L) was following: NaCl —
118.0; KCI — 4.7; NaHCO; — 14.9; KH,PO4 — 1.18; MgS0O,.7H,0 — 1.17; CaCl,H,0 —
2.5; Glucose — 11.0. Permissible pH changes of this solution were within 7.35-7.45.

Duration of the brain local hyperthermic exposure in all experimental series was 60 min.

After completion of each experimental session, the animal was deeply anesthetized
and transcardially perfused with heparinized saline followed by 10% formalin solution.
The brain was removed and stored for subsequent histological processing.
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Histopathological evaluation

Serial brain coronal sections 50 pm thick were prepared throughout the extent of
hyperthermic lesions, mounted on glass slides and later stained with azure-eosin. The area
(m mm?) of m_|ured tissue on coronal sections was determined w1th an aid of light
mlcroscope using an eye-piece micrometer and the volumes (in mm *) were calculated by
summing of injured areas of all sections and multiplying by the interval thickness
between sections [12].

The character of histological changes in brain tissue was determined by light
microscopy from 7 pm thick brain coronal sections sliced after paraffin embedding and
staining with hematoxylin-eosin.

Statistical Analysis

The Students’ r-test was used to examine the effect of different temperature exposure
on the geometric dimensions of damaged areas of the brain tissue. A value of p <0.05
was considered as significant.

RESULTS AND DISCUSSION

Control Group

The data were collected from six rats and analyzed. In each of them visual
(macroscopically) and histological examination confirmed the absence of changes at
37°C exposure for 60 min (Fig. 2).

Fig. 2. The absence of changes in sensory-motor cortex of the rat brain to lasting 60 min 37°C tem-
perature exposure. A — magnification x15; B — framed area from the picture A, magnification x40.

The 41°C Hyperthermic Group

None of the alterations and differences from the control has been found during visual
examination of the cerebral surface of this group of animals after completion of a 60-min
hyperthermic (41°C) exposure.

Changes found on the brain histological slices (Fig. 3) were considerably less
pronounced in this series of experiments in companson with the two following series.
The average area of the lesmn was 1.2+ 0.15mm? and the average volume of damaged
tissue — 36, 5 + 7.4 mm®. Individual thrombosed vessels were found mainly in the 2"



and 3" layers of cerebral cortex and very seldom in 5" and 6" layers. The hypenhermflaﬂ
induced lesion had semicircular shape with clear delineated light outlines in the 2" and
4™ layers. The layered structure of the cerebral cortex is slightly disturbed and neuron
disorientation is negligible, although the cell edges are significantly modified.

.-.{,1
Fig. 3. Sensory-motor cortex of the rat Fig. 4. Sensory-motor cortex of rats’ brain;
brain; 60 min hyperthermia (41°C); arows 60 minutes hyperthermia (43°C); Arrows
show the edge of damaged tissue. A — show the clear-cut edge of damaged tissue.
magnification: x15; B — framed area from A - magnification x15; B — framed area
the picture A, magnification x40. from the picture A, magnification x40.

In this series of experiments hyperplasia and pycnosis of the cells occurred in the 3%
layer of the rats’ cerebral cortex and most of them in the pyramidal neurons.

43°C Hyperthermic Group

The cerebral cortex surface in locations of 43°C hyperthermic exposure did not show
the color changes or any other macroscopically obvious alterations observed in the
previous group.

In this group of rats the hyperthermia-induced lesion’s average area in the central
coronal sections was 3, 54 + 0.8 mm? and the calculated average volume of the damaged
tissue — 106.2 = 11.3 mm> The shape of lesion on coronal sections of the brain was
similar to the above-mentioned (semicircular) (Fig. 4A). In the central part of the lesion
the occluded arterioles and capillaries were found and these were usually located up to
the 3" layer of cerebral cortex. Perivascular accumulation of erythrocytes was rare.
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The laminar structure of the cerebral cortex was impaired in the central parts of the
hyperthermia-induced lesions (Fig. 4B). In the 3™ layer some pycnotic neurons with
hardly recognizable nucleus and nucleolus were observed. In this layer of the cortex
neurons were distributed with very high density and loss of neurons was not observed.

The 4™ layer of the cerebral cortex in this group of animals was the most damaged.
The neurons in this layer were hyperplasic and density of their distribution was very low.
The light border between the 4™ and 5™ layers of the cerebral cortex formed because of
heavy neuronal loss was easily recognizable on the brain coronal slices. As a result of
hyperthermic exposure, the pyramidal neurons survived mainly in the 4™ layer of the
cerebral cortex. Stellate cells with identifiable somata with dendrites; nucleus and
nucleolus were seldom found.

In the 5™ layer of cerebral cortex neurons appeared disoriented around the area of
lesion. Pycnosis of the neurons in this layer was less pronounced in comparison with the
neurons of the 3™ layer but the neurons of this layer were more disoriented. It is very
difficult to determine their type. The 6" layer of the cerebral cortex in this series of
experiments showed some medium hyperplasic neurons.

The 45°C Hyperthermic Group. After completion of local hyperthermic exposure
lasting 60 min, the brain surface in all animals, on the exposed location, had a pink color.
The same changes of color at a depth of about 2 mm were observed on the hyperthermia-
damaged brain 50 um thick coronal sections stained with azure-eosin. On the coronal
section the hyperthermia-induced lesions look like a modified semicircle with an average
area in the central sections equal to 6,13 + 0,21mm? (Fig 5A). The calculated volume of
the hyperthermia-induced lesions in brain tissue for this group of rats was
183.6 + 12.4mm’.

In the central part of the hyperthermia lesion, numerous occluded arterioles and
capillaries were revealed, with perivascular accumulation of erythrocytes; they were
found mostly up to the 4™ cortical layer. In the area of lesion the laminar structure of the
cortex was impaired significantly.

On the 7 um thick slices of the brain, stained with hematoxylin-eosin, a loss of the
cortical neurons (including the 4™ layer) could be seen (Fig. 5B).

The damaged part of the tissue is surrounded by a well-pronounced penumbra zone
with disoriented neurons. The cells’ ed%es in both focus of lesion and the penumbra area
have changed shapes (including the 4" layer)s and identification of the cell type was
difficult. Many of the neurons were swollen although the edge and nucleolus were still
distinguishable.

The cell lesions in the perifocal penumbra zone are less defined when compared with
those in the central part of the hyperthermic injury in all cortical layers.

Today significant theoretical and practical experience in the application of local
hyperthermia in the cancer clinic and experimental studies has been accumulated. There
are several different technologies for induction of local hyperthermia and their usage
varies depending on the character of a given task.

In our study we have chosen one of the simplest ways for induction of local cerebral
hyperthermia — a simple cranial window assembly and delivery therein of artificial cereb-
rospinal fluid heated up to the desired temperature. It is evident that this approach could
not be used in clinical practice, but for accomplishing our task — revealing the temperature
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threshold and cerebral tissue sensitivity to temperature exposure in an experimental’:
setting, we consider this method as the most adequate, reliable, and simple way for
induction of local cerebral hyperthermia without significant side effects due to the technique.

Fig. 5. Sensory-motor cortex of rat brain; 60 min hyperthermia (45°C); arrows show the edge of
damaged tissue. A — magnification x15; B — framed area from the picture A, magnification x40.

The main goal of local hyperthermia treatment is affecting tumor tissue causing
apoptosis or necrosis, depending on the level of temperature and duration of hyperthermic
exposure.

It turned out that in tumor tissue most pronounced apoptosis is observed at prolonged
hyperthermia exposure [19]. But comparison of results of long-lasting (6 hours) low
temperature (40°C) hyperthermia in combination with chemotherapy, during procedure of
short-term, high temperature hyperthermia. the most pronounced apoptosis in tumor
tissue has been revealed [19].

In our early experimental studies of local hyperthermia effects on rabbit’s cerebral
tissue, microwave-induced local hyperthermia caused remarkable changes in cerebral blood
flow manifested by increase of blood flow rates at the beginning of hyperthermia, and
slump decrease of blood flow rates after raising the brain temperature over 43°C [1, 2, 4].

On the same animal species, in conditions of whole body hyperthermia, doubling of
cerebral blood flow intensity has been observed at the core body temperature of 43°C; 2.5
times increase of cerebral blood flow at 44°C and 3.5 times increase — at 45°C. At the
same time augmentation of tissue oxygen partial pressure and pH have been observed [22].

In similar experiments carried out on canine brain (60 min duration 42°C; whole body
hyperthermia) the microscopic investigation of the brain tissue did not reveal any
damaged brain area [18]. However, at the slightly lower temperature (41.8°C) increase in
oxygen transport and consumption in tissue have been revealed [11].

During whole body hyperthermia, statistically significant increase of oxygen
saturation in arterial blood, arterial-venous difference in oxygen partial pressure and the
level of venous blood pCO, were observed. At the same time, decreases of oxygen
saturation and pH in venous blood have also been observed [10]. All these data testify that
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hyperthermia caused cellular hypoxia in visceral tissue. Hypoxia and decrease of pH has“been -
credited by some authors as causing the anti-tumor effects of hyperthermia [13, 21].
Whatever the nature of hyperthermia positive effect on tumor tissue and increase of its
sensitivity to chemo- and radiotherapy, it is very important to ascertain normal tissue safety and
absence of irreversible damage. From this point of view, special attention has to be paid to the
central nervous system tissue because of its extremely high sensitivity to any exogenous
exposure, including hyperthermia. As it already has been underlined above, there is a wide
discrepancy concerning the temperature sensitivity of the brain tissue. Our experiments seem to
indicate irreversible damage to brain tissue at the temperature close to that clinically used. We
investigated a constant duration (60 min) of local hyperthermic exposure and from group to
group of the animals we varied just the temperature of exposure. Specifically, we used 4 levels
of temperature: 37°C — for control experiments, 41°C — light hyperthermia group, 43°C —
hyperthermic group, and 45°C — high intensity hyperthermia group.
As we can see (Table 1) all three levels of temperature (except the control group)
caused different pronounced histological changes in the brain tissue of the rats.
Depending on temperature, hyperthermic lesions vary from group to group of animals. At
41° we can observe just superficial lesions of the cerebral cortex penetrating 2, and very
seldom 3 cerebral layers. Only few cases of thrombosed cerebral microvessels have been
observed in this group of animals.

Table 1

Morphometrical changes in cerebral lesions of the rats, induced by local hyperthermic
exposure in group of subjected to 41,43, and 45°C hyperthermic exposure (Mean * SE)

Temperature (°C) Statistical significance
Parameters 2

41 43 45 of difference

2 s P41 <0.05

Rrca oty ) odllesion inieetls o o pgils- | R, | GHEHLT Pisas < 0.05
tral coronal section of brain

P4145 <0.01

P4143 <0.05

Volume of lesion (mm3) 365+74 1062+11.3 | 183.6+12.4 P43.45 <0.05

Py4i45 <0.05

The rise of temperature on 2°C resulted in very severe lesions of cerebral tissue.
Morphological changes are well pronounced and numerous occluded vessels are revealed.
Perivascular accumulation of erythrocytes was not seen, but we can see clear outlined
areas with lost neurons; the laminar structure of the cortex is impaired in the zone of the
lesion, which is surrounded by a penumbra zone. Lesions of the cerebral tissue in this
group of animals penetrate the brain cortex up to the 4™ — 5™ layers. Most pronounced
changes are observed in the fourth cortical layer.

The highest temperature (45°C) caused the most severe hyperthermic lesion of the
cerebral tissue — complete destruction of the layered structure of the cortex in the area of
hyperthermic exposure, numerous areas with lost neurons and occluded cerebral vessels
with perivascular accumulation of erythrocytes.

Our results confirmed very high sensitivity of the cerebral tissue to hyperthermic
exposure even at a temperature of 41°C and this finding suggests the need for very quick



preventive actions if core body temperature for some reason (during sickness or changes™™”
of environmental temperature) is rising above 41°C.

One of the most significant reasons for so extensive damage of nervous tissue under
hyperthermic exposure is the formation of micro-thrombi and occlusion of cerebral
vessels. Stoppage of cerebral blood flow in the zone of vascular occlusion decreases
temperature clearance from the exposed area of the brain and that causes increase in
temperature and aggravates the destructive action of hyperthermia.

In normal conditions the brain tissue temperature depends on local heat production, (a
corollary of metabolic activity), rate of cerebral blood flow, and the temperature of the
blood [16]. The effect of local cerebral hyperthermia on responses of pial microvessels of
the mouse was investigated by F. El-Sabban and M. Fahim [5]. At the end of 50 min
hyperthermic exposure (43.1°C), arterioles attained a constriction of 37% and thrombus
formation was massive enough to occlude fully the microvessels. The same authors,
during hyperthermia, have demonstrated numerous platelets in association with scattered
red blood cells and occasional white blood cells in a close proximity but not adhered, to
the endothelial wall of the hyperthermic brains. The site of platelet aggregation in both
venules and arterioles was accompanied by focal endothelial lucency land denudation,
vacuole formation, luminal membrane rupture and swelling of the nuclear envelope [5].
These observations and our findings give a good reason to consider cerebrovascular
thrombosis as one of the most significant complication of brain hyperthermia. At the
same time, changes in the cerebral cortex, when heated at 41°C in our experiments
without the presence of microvessels’ thrombosis, suggest existence of other, non-
vascular causes of the brain hyperthermic lesions; these data suggest the necessity of very
precise and careful localized hyperthermic exposure on tumor tissues and should be
considered when determining the optimal combination of temperature level and duration
in the clinical setup.
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NPUMEHEHUE MECTHOM r'MITIEPTEPMUHA BBI3BIBAET 3HAUNTEJILHBIE
MOP®OJIOIr'MYECKHUE U3MEHEHMSI B MO3I'OBBIX TKAHSIX KPBIC

XAII. Buuep, H.II. Mumazeapun*, M.H. Heouepuose*, M. Tabamaose*

Baneit Kancep Wucrutyt, Jloc Anmkenec, Kanndopuus, CILIA; * MHctutyT Qusnonornu
um. U.C. bepurawBunu, Toumucu, I'py3us

PE3IOME

KacaTe1bHO TKaHM LEHTPAIbHON HEPBHOM CUCTEMBI, B IyOIMKALKMAX UMEIOTCS CYLIECTBEHHbIE
pazHoOIIacus 1O MOBOMY HEOOPATMMBIX HApYIIEHMH, BBI3BAHHBIX JIOKAJIBLHON runeprepmueit. Mol
TOMBITANUCH MOJNYYHTh 60jlee KOHKPETHbIE JaHHBbIE OTHOCHTEBHO YYBCTBUTEILHOCTH MO3TOBOIi
TKaHW K TUIIEPTEPMMYECKOMY BO3AEHCTBHIO M ero 3¢dekry, MposBISIOLIEMYCS B THCTOJIOTH-
YECKMX M3MEHEHHUSAX HEMOCPEICTBEHHO MOCIIE 3aBEPLICHHS BO3AEHCTBHUSL.

s noctuxkeHus cTaGWiIbHBIX ypoBHel Temmepatypsl (41, 43 u 45°C) Mo3roBoii rnoBepx-
HOCTH, HeoOXoaMMas o0GNacTh KOpbl FOJIOBHOTO Mo3ra GeJbIX KpbIC, uepe3 HeGoJblioe Kpa-
HHUAJILHOE OKHO, B TeueHue 60 MMH opoluanach MOAOTPETON 10 Hy)XXHON TeMIepaTypbl HCKYCCT-
BEHHOM CNMHOMO3rOBO# XMAKOCTBIO. CepHalibHble KOPOHAPHBIE CPe3bl TOJOBHOIO MO3ra, OKpa-
IIEHHbIE a3yP-203MHOM, aHAJIM3UPOBAIIKCD 110l CBETOBBIM MUKPOCKOIIOM.

Temnepatypa 41°C npuena JMIIb K HE3HAYHTENbHBIM [OBEPXHOCTHBIM HapyLIEHHS W, B
HECKOJILKMX CITy4asx, ObLIN BBIABJICHBI OT/E/bHbIC TPOMOMPOBAHHbIE LEPEOPAILHBIE MUKPOCOCY bl

3a MoBbILIEHHEM TeMMepaTyphl eme Ha 2°C 1nocief0Bain TsKelble NOBPEeKACHHS MO3rOBOI
TKaHU: B LEHTPAILHON YaCTH BO3JEHCTBHSA CIIOUCTas CTPYKTYpa KOPbl YaCTHYHO ObliIa pa3pylueHa.
B pesynbrare Bo3aelicTBue Temnepatypoit 45°C, OGbuia BbisBJIEHA MOJNHAS AECTPYKLMS CJIOMCTOMN
CTPYKTYpBI, IuGesib HelipoHOB, GOJIBIIOE KOJIMYECTBO TPOMOMPOBAHHBIX COCYHOB M IEPUBACKY-
JIAPHBIE CKOTUICHHUS] 3PUTPOLIUTOB.

[MoaTBepaeHa BbICOKAs YyBCTBUTEIBHOCTh TKAHH FOJIOBHOIO MO3ra K FMIIEPTEPMHUYECKOMY
BO3/eiicTBuIO, naxe mpu Temneparype 41°C. ITonaraem, 4to LepeOpOBAacKy/ISAPHBIA TPOoMGO3
ABJIAETCA OJHUM M3 HanOoJIee CyLECTBEHHBIX OCJIOKHEHUH [IPU TUIIEPTEPMHHU TOJIOBHOTO MO3ra.
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BJIMSIHUE OKCUTOIIMHA HA ITAPAMETPBI IICUXO3MOIIMOHAJIBHOI'O
NOBEJEHMSA CTPECCUPOBAHHBIX KPBIC PA3BHOI'O ITOJIA

H.I'. Bykus, M.II. Byyxpukuose, M./]. Céanuoze

Huctutyt dusuonoruu um. U.C. Bepuramsunu, TOumcu

PE3IOME

Llenbto paGoThl ObIIO KMCCIENOBATb IOJIOBBIE Pa3iN4Us BIMSHUS OKCHTOLMHA Ha ICHXO-
9MOLMOHAJIbHBIE MAapaMeTpbl MOBEACHUs KpPbIC Ha (OHE XPOHMYECKOrO MMMOOWIN3AaLMOHHOTO
cTpecca (2 yaca, B Tedenune 10 nHeit). OMOUMOHANBHBIH (POH KUBOTHOTO ONMPENETIAIH C OMOLIBIO
TecTa “OTKPLITOro Mosis” 0, Mocie W ChycTs 24 vaca M 7 JHeH rmociie MMMOOHIN3ALMK.
[TpuHUManM BO BHMMaHHMH: (DOHOBBII MOKa3aTesh MNCHXO-3MOLMOHAJIBLHOIO MOBEIEHHUS, BPEMS
JIeiCTBUs MMMOOHMJIN3ALIMOHHOTO CTPECCOBOrO (hakTopa, NMpOSBIEHUS TCHUXONATOJIOrUIECKOTO
cTpecca, BOCCTAHOBJICHHE TAPaMETPOB MOBEICHHS.

JKuBOTHBIE pasieneHsl ObUIM Ha JBE TPYNMbl: JKCHEPUMEHTalbHas Tpynna Mojyyasna
okcurounH (Oxytocin, Gedeon Richter, Benrpus) B 103e 2 MKI' Ha )HBOTHOE, 3a 15-20 MUHYT 10
Havyasia JKCIePUMEHTa, WHTPANePUTOHEalbHO, @ KOHTPOJIbHAs TPYINNa — TaKoe K€ KOJMYECTBO
M30TOHUYECKOrO pacTBOpa MOBapeHoi comu. JInd CTaTUCTHYeCKod 0OpabOTKM IaHHBIX
HCTIONb30BaNH t-TecT CThIONEHTA.

XpoHuueckas HMMOOHIM3ALKMA Yy KpbIC OOOMX IIOJIOB MEHSET ICHXO-IMOLHOHAIBHbIE
napameTpbl noBefeHHs. Ha HavyanbHOW CTaiuy MMMOOWIM3ALMHK, y KOHTPOJIBHBIX JKHBOTHBIX
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YBEJIMUMBAIOTCA PEAKUMH TPeBOrM M 6eCrokoicTBOa, a Ha CIEQyIOIieM JTare paaapfégerr ]
COCTOsIHHUE, HOHOGHOC JEenpeccuu. Ilo naHHBIM MOBEAEHYECKUX napaMeTpoB, MbI MOJYYUINA
pa3HbIC OTBETHI Y ocobeit pa3Horo noJsa. B YaCTHOCTH, aHKCHUOJIUTUYECKOE JENUCTBUE OKCUTOLIMHA
ObLIO JIy4llI€ BBIPA)XXEHO y CAMOK IO CpaBHEHUIO C CaMUaMU. Ha Q)OHC BBECJICHUSI OKCHUTOLMHA,
NCUXO0-DMOUMOHAJIBHBIE ~ MApaMETpPbl  IMOBEACHUA CaMOK KpbIC, 4Ye€pe3 24 4yaca mocie
HMMOGHJ‘IHM)L{HH, npn6nm1<a_rmcs K HOpME. Te xe napaMeTpbl y CaMLIOB KPbIC BOCCTAHABJIUBAJIMChH
TOJIBKO Ha CeIbMOM JI€Hb.

B 3akmoueHue JEJAaeTCA BBIBOA, YTO OKCUTOLIMH o6nanaeT AHKCHUOJIOTUYECKUM ACHCTBUEM U
HUMEET CIOCOOHOCTH NpeaynpexaaTe HapyLICHUSA TNCUXUYECKUX IMPOLIECCOB, KOTOPBIE COIYT-
CTBYIOT SMOUMOHAJIBHOMY CTPECCY; KPOME 3TOr0, Cyas IO MOJYYEHHBIM JaHHBIM CYLIECTBYIOT U
TIOJIOBBIE pa3Inyus.

STRESS-INDUCED BEHAVIORAL RESPONSES TO OXYTOCIN
ADMINISTRATION WITH RELATION TO GENDER DIFFERENCES

N. Bukia, M. Buckhrikidze, M. Svanidze
I. Beritashvili Institute of Physiology, Thbilisi

SUMMARY

Effect of oxytocin on psycho-emotional patterns of behavior after chronic immobilization
stress (10 days, during 2 hours) was investigated. Emotional background and behavioral patterns
of rats were determined by “open field” test, prior, immediately after, and 24 hours and 7 days
after immobilization. In our investigation following parameters, as the background indices of
psycho-emotional behavior, were studied: action period of immobilization or stressful factor,
expression of psychopathologic stress and recovery period.

Experiments were carried out in male and female rats, weighing 150-200 g. The animals were
divided into two groups. In experimental groups oxytocin (Oxytocin. Gedeon Richter, Hungary)
was injected intraperitoneally (2 pg per animal) 15-20 minutes before the immobilization; animals
of the control group were injected with isotonic saline (0.2 ml). Student’s ¢-test was used for
statistical evaluation of the data.

The chronic immobilization changed parameters of psycho-emotional behavior of both female
and male rats. On the initial stage of immobilization the anxiety in the control group of animals
was enhanced and developed a condition similar to depression.

According to the tests carried out in male and female rats, we established behavioral
parameters, which could be described as follows: The clear anxiolytic effect of oxytocin was better
demonstrated in female animals. After injection of oxytocin 24 hours after immobilization, no
difference was observed in behavior of the tested group against the control rats before im-
mobilization. As for the male rats, their emotional state achieved this parameters only 7 days later.

It is suggested that oxytocin increases exploratory activity, reduces the stress-induced fear and
anxiety, and normalizes the emotional state of animals. Probably, oxytocin has the adaptogenic
effect as well.
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OCOBEHHOCTH UMM YHOJIOTTYECKOI PEAKTUBHOCTH
OPI'AHU3MA U HECHEHUP®HUYECKHUX ®AKTOPOB 3AIUTLIL
Y HAIHUMEHTOB, HEPEHECHINX OIIEPAIINIO KECAPEBA
CEYEHMS HA ®OHE IIPESKJIAMCHHA

K. I'sacanua, H. Myxaose, /. [orcunuapaose
TGuIMCCKKI roCy1apCTBEHHBIM MEIULIMHCKUI YHUBEPCUTET

Ipunsra 9.09.2007

B npeacrapiieHHoii paGoTe NPUBOAATCH AAaHHbIE AHAIN3A KAMHHYECKHMX H HMMYHO-
JIOPHYECKHX Hcc/iefoBanuii 128 GepeMeHHBIX M POAMJIBLHHIL, TMEPeHeCIIHX ONepalnio Keca-
peBa ceyeHHsi Ha (oHe NMPEIKJAMICHH, KOTOPbIM B AHHAMHKE, HAPsIAY ¢ OOLUENPHHATHLIMH
HA CeroOAHSIIHMIT JeHb JieyeOHBIMH MepONpHSTHSIMH (KOHTpoJbHasi rpynma — 30),
npoBoamaack (azeporepanusi (ocHoBHast rpynna — 98). Hamu npoBoamjoch OTKPBITO
KOHTPOJIHpYeMOe NMpPOCNeKTHBHOEe HCe/ieJOBaHHe ¢ MapajuieibHbIM KOHTpoJieM. B pesy.ib-
TaTe aHAJIN3a MOJY4YEeHHBIX AaHHBIX, MOXKHO 3aKJIIOYUTh, YTO MPEJ0KEHHbIH HAMH METOI
Tepanuu siBiasiercsi 3QQEKTHBHBIM, NPOCTBIM H AOCTYNHBLIM, IO3BOJISIIOLUIMM 3aMeTHO
YJAYYIIHTD Jie4eHHe U HCX0] GepeMeHHOCTH.

KuioueBbie ciioBa: TNPE3KJIaMIICUs, KBAaHTOBas Teparus, d)asep, KeCapeBo ceuyeHue, HUM-
MYHOJIOTUA

Kak W3BECTHO NMpH NPE3KIAMIICMH UMEET MECTO OCJIOXKHEHbIH recTallMOHHbIH Mpo-
1LleCC, KOTOPBIH BbISBIISETCS (yHKLMOHAIBHBIMH H3MEHEHUSIMH TTOJIMOPTAHHOTO XapaKTepa.

ITo nannbiv D.K. Alnama3siHa [1] B pa3BUBaIOLIMXCs CTpaHaX NMPEdKIAMIICHs BCTpe-
vaercs B 6-8% ciyuyaes u npesbiiaet 20% — B pa3BUTBIX CTPaHaXx.

CHIKEHHE y/IeJIbHOTO Beca aKyIIEPCKOro CEerncuca M rocjiepojloBbIX KPOBOTEUYEHHH,
00yC/IOBUIIO TepeMelleHHe MPEedKIaMIICHH Ha TepBOe MECTO, M 3TOT MOKa3aTeslb KO-
nebnercs B cpeaHeM B mpezenax 15-25%, a noka3saresib NepHHaTaIbHbIX OCJIOKHEHHMH
cocTaBJIsieT NpUMepHo 56%.

KUTMHUYeCKH NPEesKIIaMIICHs BBISBIISAETCS MyJIbTHCHMITTOMHO, a MAaTOre€He3 CII0XKHBIH 1
OKOHYATEJIbHO HE U3y4EeH.

Bcenien 3a Caseneroii I.M. [S] u ap., XapakTepHble [JIs SKJIAaMIICUHM WU3MEHEHHs! HaMU
CrpyIIUPOBaHbI B CJIEAYIOIEM BUJIE:

—  THIIOBOJIEMHS,

—  HapylIeHHEe MOYEYHOH 1 NMeUYeHOUHOM GyHKUM,
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—  HeJOoCTaTouHOCTh nepdy3uu u aubdy3uH B IIaLEHTApHOM cHCTeMe,

—  JUCTpecc Ioja.

Ionarasce Ha nuTepaTypHble naHHble [2], cotpyauuku Kadenpsl akypuiectsa u
runexonorun TTMV (M. Myxanze, M. lonunze) [4] UCronb30Baii, TakKe, KBAHTOBYIO
Teopuio ((asepoTepamnuio) B aKyLIepCKOH NpakTHKe. MBI jke npuMeHnIH (ha3epoTepanuio
B KOMIUIEKCE JIeUeOHO-NPEBEHTHBHBIX MEPONPUSTHI MPH MPEIKIIAMIICHH, C LEJIBIO CHHKEHUS
WJIM MPEIOTBPAILEHHs OCIOKHEHHUH, CBA3aHHBIX ¢ OEPEMEHHOCTBIO U POJJAMH.

®dazepoTepanus UMEET HMMYHOKOPpErupyoliee, MpOoTHBOBOCHIATUTENbHOE, B0oseyTOo-
JsIollee IeHCTBME; OHa HOPMAJIM3yeT MHUKPOLMPKYJISALMIO U MHOTOKPATHO MOBBILIAET
CKOPOCTh OHOXMMHUECKHX PEaKLIUi.

MATEPHAJI U METOJbI

C uensio u3yueHus BAUAHMA (asepoTepanuu Ha MEpPUHATATBHBIE HCXOABI TPHU TIpe-
OKJIAaMICHH, HaMH TPOBEJEHO TPOCNEeKTHBHOE HccneqoBaHnel28 GepeMeHHBIX
POAMIILHMLL, C MapaiesbHbIM KOHTposieM. B mpolecce ucenenoBanus ObUT HCMOIB30BaH,
OTKPBITO KOHTPOJIMPYEMbIH KIMHUYECKUI MeToA uccnenoBanus. Kpureprem BrItOueHust
B MCC/IE[IOBAHHE CIIY’)KHJIO COOTBETCTBHE KJIMHHYECKHX MPHU3HAKOB 3aboseBaHus
MEK/1yHapOAHBIM CTAHAAPTOM M PErpoyKTHBHbIH Bo3pacT (0T 19 no 35 ner).

[TaumenTs! ObUTH NOAPA3AENEHbl HA [BE KIMHUYECKHUE TPYINbl: KOHTPOsIbHYO (30) 1
OCHOBHYIO (98). B KOHTpPOJIBbHYIO TpyITy BOLUIM O€peMEeHHbIE KEHILIMHbI, KOTOPbIM
NpOBOJMJIACH JIMLIb TPaJHLMOHHAS TEpanus, B OCHOBHYIO )K€ BOLLIM Te MALUEHTHI,
KOTOPBIM JIEUeHHE TNpPEIKIaMIICHH MPOBOAMIOCH (hazepoM, B COYETAHMH C OOLIENpH-
HATBIMU  JIEYeOHBIMH  MEPONPUATHUAMH. KJIIMHHKO-MMMYHOJIOrHYECKHEe HCCIeA0BaHMS
MPOBOJUIIMCH B IMHAMHUKE MOCJIEPOIOBOro neproaa (Ha 1-e, 5-¢ u 7-e cyTkm).

Bcee obcnenoBanHble CTpajany npeskiaMIcHen “4ucToit” Gpopmbl, codeTaHHbIX (HopM
cpenu 00cIe10BaHHbBIX He ObLIO.

B 3aBUCHMOCTb OT CTENEHM TKECTH TEUEHMsS MpesKsiaMIcuu, OepeMeHHble ObLin
pacripe/ieJieHbl Ha JIETKYIO U TSOKeTyto (OpMbI MPEIKIaMIICHH.

Onepauuyu KecapeBa CeUeHHs! MPOBOJHUIMCH MO OOIIMM MHTYOALMOHHBIM HAPKO30M;
paspe3 nenanca no Hosomy-Koxeny, a cama omnepanus — 1o MoaudULHPOBaHHOMY
metony npodeccopa A. Kopunze [3].

B nunamuke nedeHus, HaGI0AeHHE 3a MALHEHTaMH POBOAMIINCE B YCIOBHAX OJHOTO
CTallMOHapa, B OJHOM M TOM K€ OTPE3KE BPEMEHH, T.€. OCYLIECTBIISUICS MapaiesbHblii
KOHTPOJIb. KpuTepusMM BBIKIIOUEHHS W3 KIMHHYECKOTO HCCIEIOBaHHUs ObUIM OTKa3
NalMeHTa OT JajdbHeHIIero yyacTus B HCCIIEIOBAaHUH, OCIOKHEHHS B TIPOLECCE JIeUeHHs
M aTUTIMYHOE TeyeHHe 3a00IeBaHus.

Jlns npoBeneHus ¢aseporepanuu ObLUT HCMONb30BaH anmapat “@Dasep” [4].

HMmyHOnoruyeckue HMccieloBaHus MpPOBOAMIMCH B MepUEpUUecKoil KpoBH MO
metoy Boyum-a.

PE3YJIBTATBI U UX OBCYXXJIEHHUE

HpOBe[leHHblﬁ aHaJIU3 MCCJICOBAHUN BBISBWII, YTO cba3epoTepanuﬂ, B COYETAaHHUH C
TPaAULMOHHBIMH CpPEACTBAMH JICUEHHSA [MPEIKIAMIICHH, [103BOJIWJIA TIPOJIOHTHPOBATH
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OepeMEHHOCTb 10 Cpoka poxoB. B nmuHamuke, Ha (oHe JeueHus, ObL1o BBIABICHO. -
JIOCTOBEPHOE pasiuure Mekay cpaBHuBaeMbiMu rpyrmamu (p <0,01). ITocne onepaiuu
KecapeBa CeueH s MOBBILIEHHOE apTepHaIbHOE AaBjIeHHe ObIIO 3aperuCTPUPOBAHO JIULIL

y 5% OepeMeHHBIX OCHOBHOM rpynmbl. B OCHOBHOW rpyrnmne MalMeHTOB yBEJIHYEHHE
00bemMa KpOBOMNOTEPH HE OTMEYAJIOCh.

AHanu3 JaHHBIX OLEHKH 110 LuKajie AHrap BBISBHJI, YTO B KOHTPOJIBHOM rpymnme 7/8
GautoB otmeueHo B 18% ciyuyaeB, TOrjga Kak cpeid JETEH OCHOBHOM rpynribl 5TOT
T0Ka3aTesib BbISABJISUICS JIMLIb B 6% Cllyyaes.

JlaHHble O comepyKaHWK KOJIMYeCTBa TUM(BOLIUTOB B MeprdepuuecKoi KpOBH POIHIIb-
HuULl npesicTaBneHbl B Tabnuue 1.

Tabmuna 1

KonnyecTBeHHbIE MOKA3ATEH JlHMq)Olll/lTOB Y NanMeHToB ¢ npeaknaMncneﬁ,
NepeHeCcuIuX onepanuio Kecapesa Ce4eHus

Bpewmst oGce- O6ume anvdounTel T-numdpountsl | B-numpounTts
JI0BAHUS, CYTKH abe. (<10°71) % OKTs;" (%) (%)

1 1,26 + 0,10 154+1,0 482+22 13,4412
<0,01 <0,05 <0,01 <0,02

5 1,64 + 0,10 16,0+ 1,0 50,6 +2,2 16,0+ 1,0
<0,001 <0,01 <0,001 >0,05

7 1,72£0,16 18,4+1.2 62,2+24 19,012
<0,002 <0,01 <0,01 >0,05

BboisiBlieHHas B T10CJI€0NEPALHOHHOM MEPHOJe UMMYHOCYNpPECHs U CHIJKEHHE KOJIH-
4ecTBa JTMMPOLUTOB MOXKHO OOBSCHUTH CTPECCOBLIM BIIUSHHEM ONEPALMOHHOIO BMEIa-
TenbeTBa [6].

[MpocnexkeHHast AMHAMUKA W3y4YEHHs MMYHHOTO CTaTyca BBISABHJIA, YTO B OCHOBHOM
rpynrne MaludeHTOB KOJIMYECTBO JIMM(OLUTOB BOCCTAHABIMBAIOCH YiKe K 5 JIHIO mociie-
OIepaLMOHHOTO MePUO/A.

Ha ocHOBaHMM aHajM3a MOJYYEHHBIX JAaHHBIX, HAMM BBISBJICHA BBICOKas dddex-
THBHOCTb M 11€J1eCO00Pa3HOCTh MPUMEHEHHs MPETIOKEHHOW KOMIUIEKCHO#H Tepanuu Gep-
€MEHHBIX M POJIMJIBHHLL C PEIKIIAMIICHEH, MEPEHECILMX ONEepaLMIO KecapeBa CeUeH s.
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PECULIARITIES OF IMMUNOLOGIC REACTIVITY OF AN ORGANISM
AND NON-SPECIFIC DEFENSE FACTORS IN PATIENTS SUBJECTED TO
CAESAREAN SECTION ON THE BACKGROUND OF PRE-ECLAMPSIA

K. Gwasalia, 1. Mukhadze, D. Djincharadze

Tbilisi State Medical University

SUMMARY

The work presents findings from the analysis of clinical and immunologic studies conducted on
128 pregnant and women in childbirth, who have been subjected to Caesarean section on the
background of pre-eclampsia and in treatment of which, along the conventional currently adopted
measures (control group — n = 30), the physiotherapy was also applied (basic group, n =98). The
open-controlled, prospective examination, with the parallel control has been executed. As a result
of analysis of the data obtained, it could be concluded that the therapeutic method proposed here is
effective, simple, and accessible, allowing hence improving the course and outcome of pregnancy
and childbirth.
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®A3EPBHI B KOMILUIEKCE JIEYEBHBIX MEPOIIPUSI TUI
MAIIMEHTOB C IIPESKJIAMIICHEN, MEPEHECIINX
OIIEPAIIUIO KECAPEBA CEYEHUSA

K. I'sacanusa, H. Myxaose, /I. /[icunuapaose
TOunurcckuit rocyaapcTBeHHbIH MEAULIMHCKUNA YHUBEPCUTET

IMpunsra 9.09.2007

B nyOuiukyemoii paGoTe NpUBOASITCS JaHHbIe KJIMHHYECKHX M MNapaKJIHHUYECKHX
uccie0BaHuii 128 JeHLIHH ¢ MpedKJIamMIICHell, KOTOPbIM, Hapsiay ¢ TPaAHUHMOHHBIMH, 00LIe-
NPHHSATLIMH METOAAMH Tepanuu (KOHTposibHasi rpynna — 30 NanMeHToB), NMPOBOAMJIOCH
siedenne ¢oronamu (ocHoBHasi rpynna — 98 naumenTtoB) annapatom ®asep. IlaumeHTbl
ObLIH MOApAa3Je/eHbl, TAKKe, C Y4eTOM CTEeNeHH TSKeCTH NPeIKIaMICHH.

Jlu3aiiH KJIMHHYECKOr0 HCCJIe0BAHUSI — OTKPBITO KOHTPOJHMpYeMoe NpOCIeKTHBHOE
ucesie0BaHMe ¢ MapajuieibHbIM KOHTPOJIeM.

IpoBeaeHHbIii aHAMN3 B AMHAMHKe GepeMEHHOCTH H POAOB BbISIBHJI, YTO NPEAJI0KEHHbII
MeTOJ SIBJISIeTCsl MPOCTbIM, AOCTYNHBLIM M JelIEBbIM, MO3BOJISIIOIIHM 3aMETHO YJIyYLIHTH
ucxoa 6epeMeHHOCTH U POIOB.

KunioueBsble ciioBa: TnpesKjiaMIicus, CDa3ep, Q)OTOHH, KECapeBO CEYEHHUE, IXOCKOIUA

[Tpesknamricusi Ha CEroJHALIHMI [EHb OCTAaeTCs ONHOW M3 Hambosiee CIOXKHBIX W
HanGosee 00CyKIaeMbIX MpobieM aKyllepckold Haykd v mpakTuku. Ilo manueiM Mos-
rosoii E.B. u zp. [1] yactoTa mpeskiamricuii gocturaer, B ueiaom, 8,7%. Matepunckas
cmepTHOCTh Bapbupyer ot 0,4%, 1o 5,8%, B 3aBUCHMOCTH OT MPUMEHSEMBIX METOJOB
neuenus [3, 4].

["'M.CaBenbeBa cyurtaer, 4To Hauboyiee YacTOH OMIMOKOH NpH MpPEIKIAMIICHH SIB-
JISIETCsI TPOJIOHUPOBaHNHe GEPEMEHHOCTH MIPH OTCYTCTBHHU d(heKTa OT JieueHus.

BHezspeHHe MacCHBHbIX OOBEMOB JICYEHMs, HECMOTpS Ha anmpoOupoBaHHE
BCEBO3MOJKHBIX CPECTB, HE CHU3HJIO OCJIOXKHEHHH U MATEPUHCKYIO CMEPTHOCTb.

Bpaun He Bcerma MpOCYMTHIBAIOT PHUCK, CBSA3aHHBIM C MNpesKiaMIICHEeH; CBOeBpe-
MEHHO€ pojiopaspelueHus obecnedrBaeT NpoMHIAKTHKY 0JKHAAEMbIX OCJIOXKHEHUH U 1o-
CJIE/ICTBUH.

VuursiBas jeiictBie GpotoHOB ((azepa) [2] Ha opraHusM, NpENCTaBiIsSETCs BeCbMa
MHTEPECHbIM W aKTyaJIbHbIM HCIIOJIb30BAHME M BHEAPEHME JaHHOIO METoja B aKyllep-
CKYIO MPAKTHKY AJIs JICYEHUS MPEIKIIAMIICHH.
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MATEPHAJ 1 METO/IbI

C uenpro uzyyeHus: BAUSHUS (a3epa Ha MCXOJbl CO CTOPOHBI MAaTE€pU M IUIOAA MpPH
NpesKIaMIICHH, TPOBeJeHbl HaOmoneHus Ha 128 mauMeHTax; OCYUIECTBIISICS Mapai-
JIeTbHbIA KOHTPOJIb.

[NauuenTsl GbUIH pasfeseHbl Ha ABe rpynmsl (KoHTposibHas — 30 1 ocHoBHas — 98)
Cpei HUX MPOBOAMJIOCH TMOYTH MAGHTHUYHOE JIEYEHHE, Pa3HHMLA 3aKIio¥anach JHMLIb B
npoBefieHnH (hazepoTepanuu, Hapsay C TPAJMLUMOHHBIMM CPEACTBAMHM, B OCHOBHOM
rpyrre nauleHToB.

OTH MauMeHTsl pOOpa3pelleHbl onepaluel kecapea ceuenus. [lokaszanueMm K
npomsoncmy KecapeBa CeueHHe, Hapsay C MPedKIaMIICHeH, CITY)KUIIO:

Npex/eBpeMEeHHast OTCII0MKa HOPMAbHO PACTIONOKEeHHOM ruiauenTst (10),

— TpejieKaHue MIaleHThl (4),

— momnepevHoe MojoxkeHue mioaa (5),

— aHaTOMHWYecKH y3kuii Ta3 (7),

—  KJIMHUYECKH y3KuH Ta3 (4),

— HEMOJIHOLIEHHBIM pybell Ha MaTKe I0Cje KOHCEPBATMBHOW MMOMOIKTOMHH CO

BCKPBITHEM MOJOCTH MaTKH (2),

— npeasiexaHue rmynoBuHsl (1),

— n06HOe npeuleXkaHue ronoBku mioaa (1),

— MHOMNUS BICOKOM cTeneHH (6),

— paspsis npomesxHocty 111 crenenn npu npeasaymux poaax (1),

—  AroAMuHOe NpejyiekaHue Ha GpoHe maccsl mioaa 6omnee 3600 r (3),

—  ¢wuznonadus (4).

Heo6X0MMO OTMETHTB, YTO CPEIM BCeX GEPEMEHHBIX C TshKenoi (popmoit mpeskiam-
TICHM, MOCIIE MPOBOJMMOrO JIeueHHUs: ObUT JOCTHIHYT MOJIOXKHUTENbHBIH TepaneBTHYECKUI
sdext. Pomopaspeluerune onepaiyeii kecapesa CeUeHHs MPOMCXOANIIO HCKITIOUHUTENBHO
10 TIOKa3aHUSIM, KOTOPbIE YKa3aHbl BILIE.

B auHaMHUKe MCCIIEOBaHUs U TPOBEICHHUs Tepanuu (pOTOHAMM ObLT MCMONb30BAH
annapat Masep [2]. YibTpasBykoBoe HCCie0BaHie NpoBoauau annapartom Aloka S30-
50, ¢ yacToToM 3,5 1 5 Mru, Asst TpaHCaOAOMHUHAIIBHBIX aTUHKOB.

JlanHble MccienoBaHusi 0OpabaThIBAIMCh C MOMOIIBIO CTATHCTUUECKOH MPOrpamMMbl.
CTaTUCTHYECKH 3HAYUMbIM TpUHUMaIH p < 0,05.

PE3VYJIBTATHI U HX OBCYXKAEHUE

B nociepoaosoM nepuose, B nepudeprueckoit kposu, B 30% ciyuaes ObLIO BbIAB-
JIEHO OTHOCHTENIbHOE CHMKEHHWe Mokasareseil remornobuna (100-110 r/m). Konuuectso
MOTEPSAHHON KPOBH B XOJE OMNepalMd B OCHOBHOH TIpymme MalUeHTOB COCTABJISIO
460 + 100 mn, Toraa Kak B KOHTPOJIBHOM IpyIIe 3TOT mokasartens gocturan 670 = 100
M (abcomoTHbIi puck 28%, OTHOCHTENbHBIH pUCK 46%0).

[ToTpebreHre yTEPOTOHMYECKHX CPEeACTB (OKCHUTOLMH) B OCHOBHOHM rpyrmre mna-
LIMEHTOB 3aMETHO CHUKEHO, ¥ COCTaBIIsET B cpeaeM 25 = 10 ex, p < 0.05.

B 10ociepoJoBOM Mepuojie, B KOHTPOJBHOM TIpynne nauMeHToB, B 1 ciydae
JIMAaTHOCTHPOBAHA JIOXUOMETPa, U B 2-X — CyOuMHBOMIOUMA MaTku. B ocHOBHOW rpymme



nauueHToB, B 1 ciyuae GbI AMATHOCTHPOBAH CEPbE3HBIH MACTMT M B 2-X Clydasx

ormeyascs cy6hedpuauter. B Tabnunuax 1, 2 npeacTaBieHa JMHAMUKA YJIbTPa3ByKOBbIX

H

ccrieIoBaHUi.

Tabnuua 1

IlaHHble YJIbTPa3BYKOBBIX HCCJIeI0BAHHI JKEHIIHH ¢ npeakﬂamncueﬁ

npu cpoke GepemeHHoCcTH 36-37 Helesb

OcHoBHasi rpynna

Kourtposbnas

[okasaTean (n=98) rpynna (n = 30)
Ade. % Abec. %
B npenenax HopMbl 54 55,10 16 53,33
unepToHyc MaTku 27 27,55 9 30,0
IMpexneBpeMeHHOE CO3pEBaHUE TTALEHTBI 19 17,34 6 20,0
DXOMNPHU3HAKH TUIaLIEHTApHON HEI0CTATOYHOCTH 29 29,59 10 33.33
Hwuskas niaueHTauus u npeuiexeHue 6 6,12 2 6,66
Tabnuua 2

HaHHble YJIbTPa3BYKOBBIX HCCJIeIOBAHUI JKeHIIHH C npeaknamncneﬁ

npu cpoke 6epemennocT 38-40 nexesn

OcHoBHas rpynna

KounTposbHas

IMokasarenn (n =98) rpynna (n = 30)

Adc. % Adbc. %
B npenenax HOpMBbI 67 68,36 19 63,33
UnepToHyc MaTku 8 8,16 3 10,0
[pexneBpeMeHHOe CO3peBaHUE TTALIEHThI 9 9,18 4 1333
DXOMNpU3HAKH IUIALEHTAPHOM HEOCTATOUHOCTH S 5,10 2 6,66
Huskas nnaueHTanus u npeuiexeHue 67 68,36 19 63,33

Ananu3 Y3U nokasarenell NpOBENEHHbIM B JHUHAMHUKE MCCIIEIOBAHUs, HAIJIAAHO
BBISIBHJI, YTO TPUMEHEHHE MPEUIOKEHHOTO METO/a JICUEHMsl MPEdKIaMIICHH BIIOJIHE
onpasaHo, 3hHEKTUBHO U, CIIENOBATEBHO, LIEJIECO00pasHo.
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FASER IN COMPLEX TREATMENT OF PATIENTS WITH PRE-ECLAMPSIA,
SUBJECTED TO CAESAREAN SECTION

K. Gwasalia, 1. Mukhadze, D. Djincharadze

Thilisi State Medical University

SUMMARY

The paper presents the findings of clinical and paraclinical investigation of the 128 women
with pre-eclampsia, treated with conventional methods of therapy (control group, n = 30), and
those treated with photons, with an aid of special device Faser (baisc group, n = 98). The patients
were divided according to severity of pre-eclampsia.

Analysis conducted in the dynamic of pregnancy and childbirth, has shown that the method
proposed is simple, accessible, and affordable, allowing considerable improvement of pregnancy
and childbirth.
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FUNCTIONAL STATE OF VISUAL SYSTEM IN CONGENITAL
OPTIC NERVE ANOMALY-MYELINATED NERVE FIBRES
WITHOUT OCULAR AND SYSTEMIC ASSOCIATION

E. Tsitsiashvili
Georgian National Center of Ophthalmology and Neurology, Tbilisi

Accepted 17.09.2007

Myelinated nerve fibers is congenital optic nerve anomaly. In eyes with myelinated nerve
fibers the ganglion cells retain a myelin sheath. The objective of our investigation was to
estimate functional state of the visual system in myelinated nerve fibers, without ocular and
systemic association. Clinical researches were based on the analysis of results of 46 patients
(50 eyes) of either sex with myelinated nerve fibers, without ocular and systemic association
at the age from 6 to 15 with visual acuity from 0.9 up to 1.0 (Group II) and also of 10 healthy
children (20 eyes; control Group I).

We used the special computer software ZEBRA (Shamshinova A.M., Belezerov A.E.),
psychophysical method of visiocontrastometry for determination of the topography of spatial
contrast sensitivity, OFF-ON (Shamshinova A.M., Petrov A.S.) psychophysical method of
static campimetry for determination of the topography of color sensitivity and activity of on-
off channels of the retinal cone system. The symptoms of functional disturbance of visual
system in myelinated nerve fibers without ocular and systemic association: normal
achromatic spatial contrast sensitivity in the domain of all (high, medium and low)
frequencies; decrease in color spatial contrast sensitivity in the domain of high frequencies;
decrease in contrast sensitivity-activity of on-off channels of the retinal cone system; normal
sensitivity to saturated colors (red, green and blue); decrease in color sensitivity to
unsaturated red and green colors; normal sensitivity to blue unsaturated color in both
central and paracentral zone (1°, 5°,10°) of the retina; changes in red and green color
sensitivity in the central zone (1°) of the retina.

Our findings reflect the functional changes in different channels of the visual system and
indicate the absence of organic changes within the retinal cone system in the myelinated
nerve fibers.

Key words: congenital optic nerve anomaly, myelinated nerve fibers, color sensitivity,
contrast sensitivity, on-off retinal cone system

Myelinated nerve fibers is congenital optic nerve anomaly. In normal eyes, optic nerve
myelination stops at the cribriform plate. In eyes with myelinated nerve fibers the
ganglion cells retain a myelin sheath. The myelinated nerve fibers are found in 0.3-1% of
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humans, prevalently in men, and in 80% of cases monolaterally. The myelinated nerve
fibers appear to be a non-progressive abnormality, which is mostly asymptomic and
presents occasionally at the examination of the eye fundus [6, 7].

At the present time, the functional state of the varying parallel channels of the visual
system in myelinated nerve fibers remain a puzzle. Therefore, it remains so far a topical
problem in clinical ophthalmology [12, 13].

The objective of our investigation was to estimate functional state of the visual system
in myelinated nerve fibers without ocular and systemic association.

MATERIALS AND METHODS

Clinical researches were based on the analysis of results of 46 patients (50 eyes) of
either sex with myelinated nerve fibers without ocular and systemic association, at the
age from 6 to 15 with visual acuity from 0.9 up to 1.0 (Group II) and also 10 healthy
children (20 eyes; control Groupl).

In addition to routine ophthalmologic methods of research, we also used the special
computer softwares ZEBRA (Shamshinova A.M., Belezerov A.E.), a psychophysical
method of visiocontrastometry for determination of the topography of spatial contrast
sensitivity, OFF-ON (Shamshinova A.M., Petrov A.S.) psychophysical method of static
campimetry for determination of the topography of color sensitivity and activity of on-off
channels of the retinal cone system [1, 4]. Statistical analysis of results was performed
with ANOVA.

The spatial contrast sensitivity study was made with the use of a computer software
ZEBRA. On the monitor of IBM-compatible computer vertical or horizontal sinusoidal
lattice-pattern of alternating dark and light achromatic or color (red, green, and blue)
parallel bands of various spatial frequency from 0.5-22.0 c/degree are shown to the
patient from the distance of 2 m. The field of study is 6°. For each spatial frequency a
minimal contrast of the pattern is found at which it remains visible. Under contrast
sensitivity the value is implied that is reverse to the minimal contrast. In accordance with
the spatial contrast sensitivity study a graph was plotted of spatial contrast sensitivity
dependence on frequency of the patterns represented on the screen. The use in the given
program of color patterns together with the achromatic ones offers a possibility to study
the both achromatic and color spatial contrast sensitivity [3].

Using the method of static campimetry (software OFF-ON) we have studied the
topography of contrast and color sensitivity in the central and paracentral zones of the
retina; contrast sensitivity in response to achromatic stimuli lighter and darker than the
gray background; color sensitivity in response to saturated color stimuli of different
wavelength and brightness on the color contrast and gray backgrounds, as well as to the
unsaturated stimuli of similar lightness: pink, light-green, light-blue, on the gray
background.

Changes in the color and contrast sensitivity were determined in terms of the alteration
of sensorimotor reaction time at each examined point of visual field. The lengthening of
the sensorimotor reaction time in response to the presentation of relevant stimuli pointed
to the functional deviation in the work of channels of retinal cone system [2].




RESULTS AND DISCUSSION

Under normal condition (Group I) incidence of achromatic and chromatic spatial
contrast sensitivity are maximal at medium frequencies and minimal at high frequencies;
the distribution of dependence of sensorimotor reaction time on the brightness (lighter
and darker than the background) and spectral composition of stimulus at each given point
of visual field is symmetric (Table 1).

Table 1

The thresholds for spatial contrast sensitivity (SCS) to achromatic and chromatic
patterns of various frequencies ( 0.5-22.0 c/degree) and indices of sensorimotor
reaction time (SMRT, in ms) to achromatic and unsaturated chromatic stimuli

in 1°, 5°, 10° from the center

SCS Thresholds (M + m)
0,5-2,0 4,0-8,0 10,0-16,0
A 404+22 41.6+2.0 14.1£2.1
I R 382+24 385+24 16.1+1.9
n=20 G 39.8+2.5 384+2.0 183422
B 36.7+1.9 33.8+23 16.4+2.1
A 403 +2.1 41.5+2.1 144+19
11 R 38.0+2.2 384+24 10.8 2.0
n=50 G 39.5+2.5 382+23 102+1.9
B 36.0+2.0 332+24 113621
SMRT Indices (M = m)
A-on A-off R G B
1 12 0.25+0.05 0.26 £ 0.07 0.28 +0.06 0.27 £0.05 0.29 +0.06
n=120 5° 0.27 £ 0.05 0.29 +0.06 0.27+0.08 0.28 +0.06 0.29+0.07
10° 0.27 £0.07 0.28 +£0.07 0.27+0.06 0.29+0.07 0.30 £ 0.06
I 1° 0.69 +0.06 0.66 + 0.06 0.75 +0.06 0.76 £ 0.08 0.29 +0.07
~50 5° 0.67 +0.08 0.67+0.07 0.28 +0.09 0.28 £ 0.07 0.30+0.06
n= 10° 0.68 +0.06 0.68 £0.08 0.27+0.07 0.29+0.08 0.31+0.08

Patterns: A — achromatic, R — red, G — green, B — blue. Achromatic stimuli: A-on — lighter than
background, A-off — darker than background; unsaturated chromatic stimuli: R —red, G — green, B —
blue. I — control group, I — group II.

The symptoms of functional disturbance of visual system in myelinated nerve fibers
without ocular and systemic association: normal achromatic spatial contrast sensitivity in
the domain of all (high, medium, and low) frequencies; decrease in color spatial contrast
sensitivity in the domain of high frequencies; decrease in contrast sensitivity-activity of
on-off channels of the retinal cone system; normal sensitivity to saturated colors (red,
green, and blue); decrease in color sensitivity to unsaturated red and green colors; normal
sensitivity to blue unsaturated color both central and paracentral zone (1°, 5°,10°) of the
retina; changes in red and green color sensitivity in the central zone (1°) of the retina
(Table 1).
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The most ample X-ganglion cells are found to be concentrated in the fovea and are
responsible for formed vision. Consequently, their functions in myelinated nerve fibers
are impaired. Y-ganglion cells, playing a role in temporal and motor perception, and
giving rise to the magnocellular pathway, in myelinated nerve fibers appear to be normal
[8, 11].

Sensorimotor reaction time to saturated colors (red, green, and blue) is normal that tes-
tifies to the lack of organic changes in the retinal cone system in myelinated nerve fibers.

Reduction of spectral sensitivity to unsaturated color stimuli and normal spectral
sensitivity to unsaturated blue stimuli can be accounted for by their morphologic
distinction, by different topographic distributions in the retina and by different density in
various regions of the retina [5, 9, 10].

Reduction of spatial contrast, color and contrast sensitivity in the central zone of the
retina seems to testify to the localization of the functional changes preferentially in this
area of the retina and does not exclude the possibility of occurrence of derangement of
inter-receptor connections in the external and internal layers of the retina in myelinated
nerve fibers without ocular and systemic association.
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®YHKIMUOHAJIBLHOE COCTOSTHUE 3PUTEJBHOM CUCTEMBI
NP MUEJIMHOBBIX BOJIOKHAX JUCKA 3PUTEJILHOI'O HEPBA

D.A. Quyuaweunu

HauuonanbHblii eHTp odTasbMonoruu u HeBposnoruu, Tounucu

PE3IOME

MuennHoBbIE BOJIOKHA NMCKa 3PUTENILHOTO HepBa BeTpevarotes y 0,3-1,0% mogeit, ¢ Gosblueit
4acToToH y Myx4uH, ¥ B 80% ciyyaeB — MOHOJATepalbHO. MUEIHHOBBIE BOJOKHA SABJIAIOTCS
HENpPOrpeccHpyoLielt aHoManeil.

Llesiblo  HaWero MCCeN0BaHUs SBIAIOCH BBIABICHHE CrEUU(UYECKHX (YHKUMOHATBHBIX
CHMITOMOB 3PHUTEJILHON CUCTEMBI DY MUEIMHOBBIX BOJIOKHAX MCKA 3PUTEILHOTO HEpBa.

Knunnuyeckue uccnenoBanus 6a3upoBaiich Ha aHAIM3e pe3ysbTaToB 46 GonbubIX (50 rmas) (11
rpynna), B Bozpacte ot 6 10 15 yiet, ¢ octpoToit 3perus ot 0.9 10 1.0; koHTposbHYtO rpymy (I)
cocrasuiu 10 310poBeIx aeteit — 20 rias.
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IToMHMO CTaHIAPTHBIX O(PTATBMOJIOIUYECKHX METONOB HCCIEIOBAHMUS, MPOBOAMIMCH TaKKe
UCCIIeI0BaHUS TOMOrpaguu MPOCTPAHCTBEHHOM KOHTPACTHOW 4yBCTBHUTENbHOCTH (ZEBRA —
IlammunoBa A.M., BenoszepoB A.E), 1IBeTOBOIi UyBCTBUTEILHOCTH M aKTUBHOCTH on-off kananos
kon6oukoBoii cucremsl cerdaTk (OFF-ON — IllamiunoBa A.M., ITerpos A.C.). Cratuctuyeckas
o6paboTka pe3ynbTaToB MpoBoaiack nocpeactsom ANOVA.

ITpy MHENMHOBBIX BOJOKHAX AMCKAa 3PUTENBLHOrO HEPBA, aXpOMaTHUecKas MpOCTPaHCTBEHHAs
KOHTPACTHas YyBCTBUTEJIBHOCTb HE W3MEHEHA; XpOMaTHYeckas MpOCTPAHCTBEHHAs KOHTpAcTHast
YyBCTBUTEJILHOCTh CTATUCTUYECKH JOCTOBEPHO ObLiAa CHIKEHA B 0OJACTH BBICOKMX MPOCTPAHCT-
BEHHBIX YacTOT; BpeMs CEHCOMOTOPHOH peaKlMM Ha HAChIIIEHHBIE CTHMYJbI COOTBETCTBOBAJIO
HOpME; Ha HEHACHILIIEHHbIE CTUMYJIbl BbISBIISJIOCH CTATHCTUYECKUM NOCTOBEPHOE YBEIHUUYEHHE
BPEMEHM CEHCOMOTOPHOi peakuMM Ha KpacHbIi M 3eeHblil CTUMYJIbI, B LIEHTpanbHOI 30He (1°);
0TMEYaJIoCh JOCTOBEPHOE CHIDKEHHE on-0ff-akTHBHOCTH KOJGOUYKOBON CHCTEMBI Ha CTHMYJIBI KaK
cBeTiee, TaK M TeMHee (OHa; HOpMasbHbIE TI0KA3aTel BpEMEHH CEHCOMOTOPHOI peakLiu oTMe-
4aJIMCh HA HEHACBIIIEHHBIE CUHUE CTUMYJIbl KaK B LIEHTpE, TaK U B MapaLeHTpe.

ITonyueHHbIe HAMHM PE3YNbTAThl OTPAXKAIOT (YHKUMOHANbHbIE M3MEHEHHsS B Pa3IMYHBbIX Ka-
Hajlax 3pUTENLHON CHCTEMBI M MOATBEPXKIAKOT OTCYTCTBHE OPraHMYECKHX HM3MEHEHHMil B KOJ-
604KOBOI1 CHCTEME CETYATKH NP MUETMHOBBIX BOJOKHAX AMCKA 3PHTENLHOrO HEpBa.
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Congenital stationary night blindness refers to a group of disorders characterized by
infantile onset of nyctalopia and non-progressive retinal dysfunction. The objective of our
investigation was to estimate functional state of the visual system at congenital stationary
night blindness — fundus albipunctatus, without ocular and systemic association.

Clinical researches were based on the analysis of results of 78 patients (156 eyes) of either
sex with fundus albipunctatus without ocular and systemic association at the age from 7 to 40
with visual acuity from 0.9 up to 1.0, with prolonged dark adaptation (Group II) and also 20
healthy individuals — 40 eyes (control Group I). We used the special computer sofware
ZEBRA (Shamshinova A.M., Belezerov A.E.), psychophysical method of visiocontrastometry
for determination of the topography of spatial contrast sensitivity, ‘OFF-ON¢ (Shamshinova
A.M., Petrov A.S.) psychophysical method of static campimetry for determination of the
topography of color sensitivity and activity of on-off channels of the retinal cone system. The
symptoms of functional disturbance of visual system in congenital stationary night blindness
— fundus albipunctatus without ocular and systemic association: decrease in achromatic and
color spatial contrast sensitivity in the domain of all (high, middle and low) frequencies;
normal sensitivity to saturated colors; decrease in contrast sensitivity — activity of on-off
channels of the retinal cone system; decrease in color sensitivity to unsaturated red, green
and blue colors; changes in red, green and blue color sensitivity in the central (1°) and
paracentral ( 5°, 10°) zone of the retina.

According to our investigations, in the patients with fundus albipunctatus, besides the
impairment of night vision, pronounced functional changes occur in different parallel
channels of the visual system, without any organic changes in the retinal cone system.

Key words: congenital stationary night blindness, fundus albipunctatus, color sensitivity,
contrast sensitivity, on-off system, human

Congenital stationary night blindness refers to a group of disorders characterized by
infantile onset of nyctalopia and non-progressive retinal dysfunction. The fundus appear-
ance may be normal or abnormal. Fundus albipunctatus is characterized by a multitude of
tiny yellow-white spots at the posterior pole, sparing the fovea and extending to the
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periphery. The retinal blood vessels, optic disc, peripheral fields and visual acuity rém
normal. The ERG and EOG may be abnormal when tested routinely but revert to normal
on prolonged dark adaptation [6].

At the present time, the functional state of the varying parallel channels of the visual
system in fundus albipunctatus remains a puzzle. Therefore, it remains so far a topical
problem in clinical ophthalmology.

The objective of our investigation was to estimate functional state of the visual system
at congenital stationary night blindness — fundus albipunctatus, without ocular and sys-
temic association.

MATERIALS AND METHODS

Clinical researches were based on the analysis of results of 78 patients (156 eyes) of
either sex with fundus albipunctatus, without ocular and systemic association, at the age
from 7 to 40 with visual acuity from 0.9 up to 1.0, with prolonged dark adaptation (Group
II) and also 20 healthy individuals — 40 eyes (control Group I).

In addition to routine ophthalmologic methods of research, we also used the special
computer software ZEBRA (Shamshinova A.M., Belezerov A.E.), psychophysical method
of visiocontrastometry for determination of the topography of spatial contrast sensitivity,
‘OFF-ON* (Shamshinova A.M., Petrov A.S.) psychophysical method of static cam-
pimetry for determination of the topography of color sensitivity and activity of on-off
channels of the retinal cone system [2, 5].

The spatial contrast sensitivity study was made with the use of the computer software
ZEBRA. On the monitor of IBM-compatible computer vertical or horizontal sinusoidal
lattice-pattern of alternating dark and light achromatic or color (red, green and blue)
parallel bands of various spatial frequency from 0.5-22.0 c/degree are shown to a patient
from the distance of 2 m.

The field of study is 6°. For each spatial frequency a minimal contrast of the pattern is
found at which it remains visible. Under contrast sensitivity the value is implied that is
reverse to the minimal contrast. In accordance with the spatial contrast sensitivity study, a
graph was plotted of spatial contrast sensitivity dependence on frequency of the patterns
represented on the screen. The use in the given program of color patterns together with
the achromatic ones offers a possibility to study both achromatic and color spatial
contrast sensitivity [1,4].

Using the method of static campimetry (computer software OFF-ON) we studied the
topography of contrast and color sensitivity in the central and paracentral zones of the
retina and contrast sensitivity in response to achromatic stimuli lighter and darker than the
gray background, color sensitivity in response to saturated color stimuli of different
wavelength and brightness on the color contrast and gray backgrounds, as well as to the
unsaturated stimuli of similar lightness: pink, light-green, light-blue, on the gray back-
ground.

Changes in the color and contrast sensitivity were determined in terms of the alteration
of sensorimotor reaction time at each examined point of visual field. The lengthening of
the sensorimotor reaction time in response to the presentation of relevant stimuli pointed
to the functional deviation in the work of channels of retinal cone system [3].



RESULTS AND DISCUSSION

Under normal condition (Group I) incidence of achromatic and chromatic spatial
contrast sensitivity are maximal at medium frequencies and minimal at high frequencies;
the distribution of dependence of sensorimotor reaction time on the brightness (lighter
and darker than the background) and spectral composition of stimulus at each given point
of visual field is symmetric (Table 1).

Table 1

The thresholds for spatial contrast sensitivity (SCS) to achromatic and chromatic
patterns of various frequencies ( 0.5-22.0 c/degree) and indices of sensorimotor
reaction time (SMRT, in ms) to achromatic and unsaturated chromatic stimuli

in 1°, 5°, 10° from the center

SCS Thresholds (M = m)
0,5-2,0 4,0-8,0 10,0-16,0
A 40.4+2.2 41.6+2.0 14.1+2.1
1 R 38.2+2.4 38.5+2.4 16.1£1.9
n=40 G 39.842.5 38.4+2.0 18.3+2.2
B 36.7£1.9 33.8+2.3 16.4+2.1
A 26.5+1.9 27.0£2.1 8.9+2.2
11 R 25.1£2.0 25.7£1.9 10.7£1.9
n=156 G 25.8+2.1 253422 10.2£2.2
B 24.842.2 24.9+1.9 10.5£1.8
SMRT Indices (M £ m)
A-on A-off R G B
I 1* 0.25+0.04 0.27+0.09 0.28+0.08 0.27+0.07 0.29+0.05
w=40 S5 0.26+0.05 0.29+0.07 0.27+0.08 0.28+0.06 0.29+0.08
10° 0.27+0.09 0.28+0.09 0.29+0.07 0.29+0.07 0.30+0.06
I 1° 0.66+0.05 0.69+0.06 0.70+0.06 0.71£0.07 0.70+0.09
~ 156 52 0.67+0.07 0.68+0.08 0.72+0.07 0.70+0.06 0.74+0.05
D 10° 0.69+0.06 0.69+0.07 0.74+0.05 0.73+£0.07 0.75+0.08

Patterns: A — achromatic, R — red, G — green, B — blue. Achromatic stimuli: A-on — lighter than
background, A-off — darker than background; unsaturated chromatic stimuli: R —red, G — green, B —
blue. I — control group (healthy individuals), II — group II (patients with fundus albipunctatus,
without ocular and systemic association).

The symptoms of functional disturbance of visual system in congenital stationary
night blindness — fundus albipunctatus, without ocular and systemic association: decrease
in achromatic and color spatial contrast sensitivity in the domain of all (high, middle and
low) frequencies; normal sensitivity to saturated colors; decrease in contrast sensitivity —
activity of on-off channels of the retinal cone system; decrease in color sensitivity to
unsaturated red, green, and blue colors; changes in red, green and blue color sensitivity in
the central (1°) and paracentral ( 5°,10°) zone of the retina (Table 1).
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The most ample X-ganglion cells are found to be concentrated in the fovea and are
responsible for formed vision. Y-ganglion cells, involved in temporal and motor
perception give rise to the magnocellular pathway. Consequently, the function of both X-
and Y-ganglion cells is disrupted in fundus albipunctatus without ocular and systemic
association [7].

The rod retinal system responsible for night vision, in fundus albipunctatus appears to
be damaged. The spectral sensitivity to unsaturated color stimuli is also decreased. Red,
green, and blue cones are characterized by morphologic variety, by different topographic
distributions in the retina and by different density in various regions of the retina [8, 9, 10].

In spite of this, spectral sensitivity in both center and periphery of the retina is
decreased, suggesting the involvement of the cone system in the pathologic process
without any organic affection of the retina in the center and periphery in fundus
albipunctatus.
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®YHKIMOHAJBHOE COCTOSTHUE 3PUTEJILHON CUCTEMBI
IIPU BEJIOTOYEYHOM I'VIABHOM JHE

D.A. Quyuaweunu
HaunonanbHblii ieHTp opransMosoruu U Hesponoruu, Tounucn

PE3IOME

Benortoueynoe rinasHoe aHo (fundus albipunctatus) ayTocOMHO-peLECCHMBHOE, HENPOrpeccH-
pytoiee 3a6oseBaHKe, XapaKTepU3yIoLieecss HapyLIEHHEM CyMepeuHoro 3penus. Llesnpio Hamero
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HCCIeI0BaHUS ABIANOCH BBIABICHHE CHEeLM(pUIECKUX QYHKIMOHANBHBIX CUMITOMOB 3PUTEIBHOM
cHCTeMbl NIPH GENOTOUEYHOM IJIa3HOM JIHE.

Knununyeckue uccnenoBaHus 6a3upoBalnuch Ha aHanuse pe3ynabTaToB 78 GonbHbIX (156 rias)
(I rpynmna) ¢ 6eI0TOYeUHBIM IJ1a3HBIM THOM, B Bo3pacTe oT 7 10 40 5iet, ¢ ocTpoToii 3peHus ot 0,9
1o 1,0, ¢ HapyleHHeM CyMepeYHOro 3peHus; I KOHTpONbHYIO rpynmy cocTaBuin 20 310pOBBIX
i — 40 ria3. [ToMUMO CTaHAAPTHBIX O(TaNTbMOJIOTMYECKUX METOJOB MCCIIE0BAHUsA, TIPOBOIU-
JIMCh TAKXKe MCCIENOBaHMA Tornorpaduy MNPOCTPAHCTBEHHON KOHTPACTHOM YyBCTBUTEIbHOCTH
(ZEBRA - lllamiunzoBa A.M., Benoszepos A.E), IB€TOBOI 4yBCTBUTENBHOCTU M aKTUBHOCTH ON-
off kananoB konGoukoBoit cuctemsl cetyatku (OFF-ON — IllammmuuoBa A.M., Iletpos A.C.).
O6paboTka pe3yJIbTaTOB MPOBOAMIIACH CTATUCTHUECKMM MeTogoM ANOVA .

Ipu GenoTOYEUHOM IJIA3HOM JHE axXpoMaTHyeckas W XpoMaTHdeckas MpOCTPaHCTBEHHAsS
KOHTPACTHasg 4yBCTBUTEIBHOCTh CTaTUCTUYECKH JOCTOBEPHO Oblia CHM)KEHAa B 00nacTu Bcex
(BBICOKHX, CPETHUX M HM3KHX) MPOCTPAHCTBEHHBIX YACTOT; BPEMsI CEHCOMOTOPHOI peaklUuu Ha
HACBHIIIEHHbIE CTUMYJbI COOTBETCTBOBAJIO HOPME; HA HEHACHIIIEHHbIE CTUMYJBI BBIABISIOCH
CTaTUCTUYECKUI JOCTOBEPHOE YBEIMYEHHE BPEMEHM CEHCOMOTODHOH pEeakKUMH Ha KPACHBIN,
3eJIeHbIH U CUHMIT CTUMYJIBI KaK B LieHTpanbHol (1°), Tak M B mapaueHTpanbHoit (5° — 10°) 3oHe
CeT4yaTKH; OTMEYaIoCh JOCTOBEPHOE CHIDKEHHME on-off-akTMBHOCTH KONOOYKOBOW CHCTEMbI Ha
CTHMYJIbI KaK CBETJIEE, TaK U TeMHee (oHa.

ITo maHHBIM HALIMX HMCCIEIOBAHMIA, Y MALUEHTOB C OEJOTOYEUHBIM IJIA3HBIM JHOM, KpOMe
HapyIIEHNUs. CYyMEPeYHOro 3peHHs, OTMEYAIOTCA BBIPAXKEHHbIE (YHKIMOHANbHbIE WU3MEHEHHs B
pa3IMYHBIX TApaJUIENbHBIX KaHalaX 3pUTEJbHOM CHUCTEMbI, 63 OpraHMYeCKMX H3MEHEHHil B
KOJIGOYKOBOI CHCTEME CETUATKH.
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