Journal of Life Sciences & Biomedicine, vol. 2(75), No 1, p. 131-139 (2020)

Studies of underlying molecular mechanisms of retinitis pigmentosa in
experimental model and clinics

U.S. Ismailova

Academician Abdulla Garayev Institute of Physiology, Azerbaijan National Academy of Sciences, 78
Sharifzadeh Str., Baku AZ1100, Azerbaijan

For correspondence: arifmekht@yahoo.com

Accepted for publication: 12 June 2020

The article concerns the analysis of underlying molecular mechanisms of retinitis pigmentosa on
the experimental model of the rabbits and on the patients diagnosed with this pathology. The studi-
es were conducted on Chinchilla male rabbits having body mass of 2.2-2.6 kg. Serum was obtained
from the patients with retinitis pigmentosa. Retinitis pigmentosa was modelled in the rabbits thro-
ugh i.v. administration of monoiodacetic acid (MIAA; grave degree, 26 mg/kg of body mass). With
the application of indirect ELISA-test the levels of serotonin-modulating anticonsolidation protein
(SMAP; Mekhtiev, 2000) in the hypothalamus, heat shock protein 70 kDa (HSP70) and rhodopsin
in the retina and natural anti-SMAP autoantibodies in the serum of the patients were measured.
The data were analysed on Student’s t-criterion. Significant downregulation of rhodopsin (p<0.001)
and upregulation of HSP70 (p<0.001) in the retina, as well as upregulation of SMAP (p<0.01) in the
hypothalamus of the MIAA-administered rabbits were noticed. Intra-vitreal administration of
SMAP to the MIAA-administered rabbits resulted in a significant upregulation of rhodopsin
(p<0.001) and HSP70 (p<0.001) in the retina. Noticeable downregulation of the titres of natural
autoimmune anti-SMAP antibodies in the serum of the diagnosed patients with retinitis pigmentosa
relatively to healthy persons of the same age (p<0.01) was revealed. Molecular mechanisms underl-
ying hypothalamic trophic regulatory effects on retina receptor cells through retrograde and ante-
rograde axonal transports are considered.

Keywords: Retinitis pigmentosa, rabbits, serotonin-modulating anticonsolidation protein (SMAP), rho-
dopsin, heat-shock protein 70, anti-SMAP antibodies, retina, hypothalamus, natural anti-SMAP autoanti-
bodies.

medial nucleus of hypothalamus promoted quick
recovery of the amplitudes of electroretinogram
(ERG) (Agayev et al., 2004). The results mentio-

INTRODUCTION

Retinitis pigmentosa is a severe and to-date

incurable form of ophthalmological pathology, ma-
nifesting by a damage of receptor apparatus of the
retina along with loss of visual function. Although
most of researchers relate etiology of retinitis pig-
mentosa to inborn mutations of the receptor cells
(Diager et al., 2013; Xiao et al., 2019), others relate
it to disturbances of normal interaction of hypotha-
lamus with the retina and to decline of hypohala-
mic trophic support of the cellular elements of the
retina (Katsnelson, 1958). This idea was partially
proven by the studies of Prof. Gadjieva with her
colleagues on a model of retinitis pigmentosa on
the rabbits, wherein pulse stimulation of ventro-
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ned indicate an existence of a significant trophic
influence of the hypothalamic nuclei onto mainte-
nance of the retina functions. Earlier in the Acade-
mician Abdulla Garayev Institute of Physiology,
NAS of Azerbaijan serotonin-modulating anticon-
solidation protein (SMAP), being in linear relation
with serotonin and realizing its functions on sub-
cellular level, was purified from the rat brain
(Mekhtiev, 2000). On the vertebrates it was shown
that SMAP possesses anti-mutagenic and anti-toxic
activities in response to adverse factors of chemical
and bacteriological origin (Allahverdiyeva et al.,
2019). Proceeding from the above said, the goal of
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the present study was analysis of molecular patho-
genetic and reparatory mechanisms of the retina
and hypothalamus under conditions of experimen-
tal dystrophy of receptor apparatus of the retina on
the rabbits, as well as on the patients diagnosed of
retinitis pigmentosa.

MATERIALS AND METHODS

Biochemical methods. SMAP was purified
from the cow brains. The main stages of purifica-
tion were: (1) precipitation of proteins from the
brain extract in 40% ammonium sulphate; (2) gel-
chromatography on the column of Sephadex G-
150. Process of picking up the immune positive
protein fractions after each stage was conducted
under control of indirect ELISA-test (Catty, 1989;
Mekhtiev, 2000).

In order to pursue changes of retinitis pig-
mentosa under the studied preparations, the met-
hod of measurement of rhodopsin in the retina by
indirect ELISA-test was elaborated. Retinas were
removed surgically from 35 cow eyes, water-so-
luble proteins were extracted and 1.8 mg of rho-
dopsin were purified through centrifugation in
sucrose density gradient (Ohguro et al., 1995) and
used for production of anti-rhodopsin immunoglo-
bulins. All operations on purification of rhodopsin
were realized in the darkened room, elucidated by
lantern (25 W) with red filter.

Anti-SMAP and anti-rhodopsin immunoglo-
bulins were produced through 5-6-month immu-
nezation of the rabbits by sub-cutaneous administ-
ration of 300 pg of the purified correspondent
protein per animal, in mixture with complete Fre-
und adjuvant (Sigma, Germany).

Measurements of the levels of rhodopsin and
HSP70 in the retina and SMAP — in hypothalamus
of the rabbits of the intact, control and experimen-
tal groups were carried out by indirect ELISA-test
(Catty, 1989) on polysterene plates (Sigma, Ger-
many). The animals had been anesthetized and
sacrificed, and the retinas and hypothalamus were
removed at the end of experiments and frozen un-
der a temperature of -70°C. Prior to the beginning
ELISA-test, the water-soluble proteins were ext-
racted from the studied samples. The results of the
reaction were registered in the photometer for the
ELISA-test “Spectra Max 250” (Molecular Devi-
ces Co., USA) on the wavelength 492 nm.
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Anti-SMAP polyclonal antibodies were puri-
fied from the solution of anti-SMAP immunoglo-
bulins through a technique of immune-affinity
chromategraphy performed on the column of
CNBr-Sepharose (Sigma, Germany) with cova-
lently immobilized SMAP (Osterman, 1985). In a
single cycle up to 12 mg antibodies were eluted
from the affinity column.

Physiological methods. The studies were un-
dertaken on Chinchilla male rabbits of 2.2-2.6 kg
body mass kept in the vivarium conditions. All
experiments on administration of the preparations
to the animals were conducted in daytime, between
13.00 h and 16.00 h. Retinitis pigmentosa was for-
med through single administration of MIAA in 2
ml of a sterile saline into the ear edge vein of the
anesthetized rabbits at a dose of 26 mg/kg of body
mass (grave degree) with needles of size 21 during
3 min (Agayev et al., 2004). Retina was removed
from the rabbit’s eyes in the darkened room, illu-
minated with lantern (25 W) with red filter.

As corpus vitreous of the eye is poorly was-
hed with biological liquids and does not have blo-
od supply, excluding spreading preparations from
one eye into another one, the studies were realized
on both eyes.

The main series of the studies were conduc-
ted over the following scheme. In the 1% series of
studies the rabbits (n=4) were i.v. administered
with MIAA and after 12 days the anaesthetized
animals were sacrificed and the retinas from the
both eyes (8 eyes) and hypothalamus were remo-
ved and water-soluble proteins were extracted;
with application of the indirect ELISA-test in the
retina the levels of rhodopsin and HSP70, while in
hypothalamus the level of SMAP was measured.

In the 2™ series of studies 3 groups of ani-
mals were formed: 1) intact group (n=4; 8 eyes);
2) control group (n=4; 8 eyes) and 3) experimen-
tal group (n=4; 8 eyes). In the control group of
animals MIAA was i.v. administered and after 22
days they were anaesthetized and sacrificed and
retina was removed. In the animals of the experi-
mental group retinitis pigmentosa was formed and
after 15 days they were administered with 150 L
of SMAP at a concentration of 1.5 mg/mL in the
sterile saline into the corpus vitreous of both eyes
through the pars plana during 2 min. 7 days from
administration of SMAP (22" day after administ-
ration of MIAA) the anaesthetized rabbits were
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sacrificed, the retinas were removed from both
eyes, water-soluble proteins were extracted and
the level of HSP70 was determined in the retina
of the rabbits of all groups.

In the 3" series 3 groups of animals were for-
med: 1) intact group (n=4; 8 eyes); 2) control gro-
up (n=4; 8 eyes) — i.v. administration of MIAA
plus intravitreal administration of inactivated
SMAP; and 3) experimental group (n=4; 8 eyes) —
i.v. administration of MIAA plus intravitreal ad-
ministration of SMAP. The preparations were ad-
ministered in an amount of 150 uL at a concentra-
tion 1.5 mg/mL in a sterile saline in 2 min on the
5" day after administration of MIAA and after 7
days the anaesthetized animals were sacrificed
and levels of rhodopsin and HSP were evaluated
in the protein extract of the retina.

In the 4™ series of studies 3 groups of ani-
mals were formed: 1) 1% control group (n=4; 8
eyes); 2) 2™ control group (n=4; 8 eyes); 3) expe-
rimental group (n=4; 8 eyes). The animals of both
control, as well as experimental groups were i.v.
administered with MIAA and after 15 days the
rabbit non-immune y-globulins or anti-SMAP
polyclonal antibodies were administered into the
corpus vitreous of the animals of the 2™ control
and experimental groups, correspondently. The
preparations were administered in an amount of
200 pL at a concentration of 1.8 mg/mL, in a ste-
rile saline, slowly, during 2 min. 7 days later, the
rabbits were sacrificed, the retinas were removed
from the both eyes, water-soluble proteins were
extracted and the levels of rhodopsin and HSP70
were determined.

In the 5" series of studies the rabbits (n=3)
were immunized with SMAP as described above
for 3 months. Blood samples were taken from the
rabbits and the level of anti-SMAP immunoglobu-
lins was evaluated by the indirect ELISA-test. The
anaesthetized animals were sacrificed, eyes were
removed, water-soluble proteins were extracted
and the levels of HSP70 and rhodopsin were mea-
sured in the retina.

In the 6" series of studies in the observed pa-
tients retinitis pigmentosa was diagnosed in the
clinics of Academician Zarifa Aliyeva National
Center of Ophthalmology by recording ERG in
response to light flashes presented to the patients’
eyes with a frequency of 0.2 Hz, duration of 5 sec
and duration of a single stimulus 200 msec. From

patients (n=9) and healthy volunteers (n=9) blood
samples were taken from the vein, serum was sa-
ved, diluted 100 times and used as the first antibo-
dies in the indirect ELISA-test in order to deter-
mine the level of natural anti-SMAP antibodies
(Poletayev, 1995).

The averages of the levels of the studied anti-
gens in the hypothalamus and retina of both eyes
of the rabbits as well as the levels of natural anti-
SMAP autoantibodies in the serum of patients we-
re calculated within each group and analyzed on
Student’s t-criterion.

The work is complied with the ARVO state-
ment on the use of animals in scientific research.

RESULTS

In the 1* series of studies the animals were
administered with MIAA and 12 days later sacri-
ficed and retinas from both eyes and hypothala-
mus were removed. Evaluation of the level of rho-
dopsin and HSP70 in the retina revealed noticeab-
le downregulation of rhodopsin and upregulation
of HSP70. In particular, if the level of rhodopsin
in the intact animals (n=4; 8 eyes) made
0.275+0.011 optic units, in the animals of the ex-
perimental group (n=4; 8 eyes) its level was
0.207+0.007 optic units (p<0.001; Fig. 1). In this
case, the level of HSP70 in the retina of the intact
animals made 0.094+0.004 optic units, while in
the animals of the experimental group its level
made 0.14+0.007 optic units (p<0.001; Fig. 1).
Moreover, upregulation of SMAP was revealed in
the hypothalamus in the animals of the experi-
mental groups. Particularly, the level of SMAP in
the animals with retinitis pigmentosa made
0.298+0.009 optic units, whereas in the intact ani-
mals its level was 0.24+0.01 optic units (p<0.01;
Fig. 1).

In the 2" series of studies for the purpose of
clarifying, if SMAP actually upregulates synthesis
of HSP70, the study of the effect of SMAP on the
level of HSP70 in the retina of the rabbits with
this pathology was undertaken. 7 days after intra-
vitreal administration of SMAP (150 uL, 1.5
mg/ml, in 2 min) sharp upregulation (23 times) of
HSP70 in the animals of the experimental group
relatively to the control animals (received MIAA)
was revealed. Particularly, if the level of HSP70
in the retina of the intact animals (n=4; 8 eyes)
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made 0.367+0.04 optic units, in the control ani-
mals (n=4; 8 eyes) — 0,039+0.001 optic units
(p<0.001), in the animals of the experimental gro-
up (n=4; 8 eyes) its level made 0.902+0.042 optic
units (p<0.001; Fig. 2).
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Figure 1. Effects of i.v. administration of MIAA on
the levels of rhodopsin and HSP70 in the retina, and on
the level of SMAP in the hypothalamus of the rabbits
(n=4, 8 eyes).»* - p<0.01; *** - p<0.001.

In the 3" series of studies on 5" day after i.v.
administration of MIAA the animals were admini-
stered intra-vitreally with active SMAP or heat-
inactivated SMAP. After 7 days since administra-
tion of SMAP (150 pL, 1.5 mg/mL, in 2 min) no-
ticeable upregulation of rhodopsin in the retina
was revealed. In particular, in the intact animals
(n=4; 8 eyes) the level of rhodopsin in the retina
made 0.187+0.005 optic units, in the animals of
the control group (n=4; 8 eyes; inactivated
SMAP) - 0.13£0.008 optic units (p<0.001), while
in the animals of the experimental group (SMAP;
n=4; 8 eyes) — 0,193+0.011 optic units (p<0.001;
Fig. 3A). Moreover, the level of HSP70 in the re-
tinas of the intact animals made 0.085+0.004 op-
tic units, while in the control animals -
0.102+0.004 optic units (p<0.05), and in the ani-
mals of the experimental group — 0.123+0.005 op-
tic units (p<0.001; Fig. 3B).
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Figure 2. Effect of intra-vitreal administration of
SMAP 15 days after i.v. administration of MIAA on
the level of HSP70 in the retinas of the rabbits (n=4, 8
eyes). *** - p<0.001.

Hence, if under MIAA the level of HSP70 in
the retina downregulated drastically, then under
administration of SMAP the level of HSP70 on
the animals with retinitis pigmetosa not only over-
came the controls, but significantly exceeded the
level of the intact animals (p<0.001).
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Figure 3. (A) Effect of intra-vitreal administration of
SMAP 5 days after i.v. administration of MIAA on the
level of rhodopsin in the retinas of the rabbits (n=4, 8
eyes). *** p<0.001. (B) Effect of intra-vitreal
administration of SMAP 5 days after i.v. admini-
stration of MIAA on the level of HSP70 in the retinas
of the rabbits (n=4, 8 eyes). * - p<0.05; *** - p<0.001.

Thus, under intra-vitreal administration of
SMAP on the 5" day after injection of MIAA gro-
up simultaneous upregulations of rhodopsin and
HSP70 in the retinas of the animals of the experi-
mental were noted.

The goal of the 4™ series of studies included
analysis of the effect of polyclonal antibodies-me-
diated blockade of SMAP on the level of rhodop-
sin in the retina of the rabbits with prior induced




Studies of underlying molecular mechanisms of retinitis pigmentosa in experimental model and clinics

retinitis pigmentosa. It was found that intra-vitreal
administration of the anti-SMAP antibodies (200
pL, 1.8 mg/mL, during 2 min) to the rabbits with
retinitis pigmentosa resulted in considerable upre-
gulation of the level of rhodopsin and HSP70 rela-
tively to their values in the animals of the 1% (MI-
AA) and 2™ (MIAA plus non-immune y-globu-
lins) control groups. Particularly, in the animals of
the 1% control group (n=4; 8 eyes) the level of
rhodopsin made 0.182+0.012 optic units, in the
2" control group (n=4; 8 eyes) — 0.184+0.009 op-
tic units, whereas in the animals of the experimen-
tal group (n=4; 8 eyes) its level was 0.242+0.012
optic units (p<0.01 on Student’s t-criterion; Fig.
4). Correspondently, in the animals of the 1% cont-
rol group the level of HSP70 made 0.082+0.012
optic units, in the 2™ control group — 0.109+0.004
optic units, while in the animals of the experimen-
tal group its level was 0.158+0.01 optic units
(p<0.001; Fig. 5).
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Figure 4. Effect of intra-vitreal administration of anti-
SMAP antibodies after i.v. administration of MIAA on
the levels of rhodopsin and HSP70 in the retinas of the
rabbits (n=4, 8 eyes). ** - p<0.01.

In the 5™ series of studies the effect of the anti-
SMAP autoantibodies on the level of HSP70 and
rhodopsin in the retina of the rabbits was studied. As
a result of immunization with SMAP, the anti-
SMAP antibodies of high titer were produced in the
rabbits’ organisms and they realized blocking effect
on the activity of SMAP in all tissues. In the retina
of the immunized rabbits significant upregulation of
HSP70 relatively to the intact animals was revealed.
Notably, in the intact animals (n=3; 6 eyes) the level

of HSP70 in the retina made 0.087+0.01 optic units,
as a result of immunization its level was upregulated
t0 0.176+0.01 optic units (p<0.001; Fig. 6). In addi-
tion, in the retinas of the SMAP-immunized animals
upregulation of rhodopsin was noticed: 0.186+0.005
and 0.213+0.004 optic units in the intact and immu-
nized animals, correspondently (p<0.01).

In the 6™ series of studies the levels of natural
anti-SMAP autoantibodies in the blood serum of the
patients with retinitis pigmentosa were evaluated.
The blood serum was used as the first antibodies in
the indirect ELISA-test. Natural autoantibodies to all
antigens are revealed normally in the healthy orga-
nism of the animals and humans (Avrameas, 1991;
Poletayev, 1995; Lacroix-Desmazes et al., 1998).
Hence, on basis of the revealed titers of the natural
autoantibodies to certain antigens, one can make a
conclusion concerning the levels of these antigens in
the tissues.
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Figure 5. Effect of anti-SMAP autoantibodies (4-
month immunization with SMAP) on the level of
HSP70 in the retinas of the rabbits (n=3, 6 eyes). ** -
p<0.01

In each of 9 patients, retinitis pigmentosa
was diagnosed in clinical conditions by recording
ERG. As a result, ERG was not recorded in any of
9 examined patients that indicates to a serious im-
pairment of the receptor apparatus of the retina,
i.e. retinitis pigmentosa.

The conducted studies revealed that in the blo-
od serum of the patients with diagnosis of retinitis
pigmentosa the level of natural anti-SMAP autoan-
tibodies was significantly lower than in the healthy
persons of the same age. Particularly, if the level of
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natural anti-SMAP autoantibodies in the blood se-
rum of the healthy persons (n=9) made
0.106+0.008 optic units, in the patients (n=9) their
level made 0.076+0.004 optic units (p<0.01 on Stu-
dent’s t-criterion; Fig. 6).
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Figure 6. Changes of the level of natural anti-SMAP
autoantibodies in the serum of the patients with
diagnosed retinitis pigmentosa (n=9).

** - p<0.01.

On these grounds one can make a conclusion
on downregulation of SMAP in the hypothalamus
and retina of the patients with retinitis pigmentosa.

DISCUSSION

Finalizing the results of the conducted seven
series of studies on the model of grave form of re-
tinitis pigmentosa, the following conclusions
might be made. Modeling grave form of retinitis
pigmentosa on the rabbits through i.v. administra-
tion of MIAA at a high dose induces noticeable
changes in a character of functioning of the recep-
tor apparatus of the retina. In this case, sharp dec-
line in the amplitudes of total ERG and downre-
gulation of rhodopsin are noticed. In addition, in
the formation of retinitis pigmentosa a number of
molecular changes in the retina, apparently, un-
derlying initiation and realization of regulatory
processes both in the retina itself and outside it, in
particular, in hypothalamus, are observed. Particu-
larly, along with downergulation of rhodopsin,
upregulation of HSP70 in the retina and upregula-
tion of SMAP in the hypothalamus are revealed.
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Sequence and cause and effect relations of
these molecular events become apparent when we
consider the results of other series of the studies
as well. In particular, in the 3" series of studies
intra-vitreal administration of SMAP induces 23-
fold upregulation of HSP70 in the retina that indi-
cates to a capacity of SMAP in inducing powerful
synthesis of this chaperon protein. Conversely, si-
multaneous upregulations of HSP70 and rhodop-
sin in the retina of the animals with grave form of
retinitis pigmentosa under intra-vitreal administra-
tion of SMAP give grounds to making a conclusi-
on that the nuclei of hypothalamus realize trophic
regulation of the receptor apparatus of the retina,
in particular, maintaining rhodopsin in a functio-
nally active conformation through keeping baseli-
ne activity of serotonergic system in the hypotha-
lamus, inducing in downstream way synthesis of
HSP70 in the retina. Increase of the amplitude of
total ERG under intra-ventricular administration
of SMAP to the rabbits with retinitis pigmentosa
supports the conclusion in regards to the trophic
effects of SMAP toward the rhodopsin.

Antibodies-mediated blockade of SMAP ac-
tivity, administered locally, into the corpus vitreo-
us of the eyes of the animals with previously for-
med retinitis pigmentosa, induces noticeable upre-
gulation of HSP70 and rhodopsin in the retina.
These data indicate that anti-SMAP antibodies are
captured by the retina cells from the corpus vitre-
ous and, apparently, through anterograde axonal
transport are delivered to the hypothalamic nuclei,
wherein through antigen-antibody reaction they
block the molecules of SMAP. In the literature
there are data on the existence of direct retino-
hypothalamic pathways capable of trophic regula-
tion of receptor cells of the retina (Reuss, Fuchs,
2000; Trachtman, 2010). On the basis of the prin-
ciple of negative biofeedback, compensatory
synthesis of SMAP is initiated and its molecules
through retrograde axonal transport are delivered
from the hypothalamus to the retinal cells, where-
in they launch mighty synthesis of HSP70.
HSP70, due to their chaperon nature (Daugaard et
al., 2007; Qu et al., 2015), recover normal confor-
mation of the rhodopsin, disturbed by high dose
of MIAA. Moreover, systemic blockade of SMAP
with auto-antibodies, produced as a result of im-
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munization of the rabbits, probably, through the
mentioned above mechanism leads to significant
upregulation of HSP70 and rhodopsin in the reti-
na. Perhaps, this mechanism underlies getting the
information about the functional status of receptor
molecules of the retina by the engaged hypothala-
mic nuclei, and further adequate tuning on the
system of its regulatory and synthetic activity in
order to maintain receptor molecules in active
conformational state occurs.

The revealed declined titer of natural anti-
SMAP autoantibodies in the patients with retinitis
pigmentosa, reflecting, correspondently, downre-
gulation of SMAP in the organism’s tissues, as
well as the results of other series of the studies,
conducted on the rabbits, provide grounds to put
forward a conjecture that formation of this retinal
pathology in the patients might be launched by in-
sufficient synthesis of SMAP in the hypothalamic
nuclei and poor realization of trophic support of
the receptor apparatus of the retina.

This idea, in particular, is supported indi-
rectly by the results of the 1% and 2™ series of stu-
dies, which revealed downregulation of amplitude
of ERG and rhodopsin level in the retinas of the
animals with retinitis pigmentosa and following
spontaneous recovery of normal amplitude of
ERG with time course.

In addition, possible existence of the descri-
bed mechanism of retinitis pigmentosa as well in-
dicates to compensatory upregulation of SMAP in
the hypothalamus on the background of retinitis
pigmentosa in the 2™ series of studies, as well as
the results of the 1% and 4™ series of the studies,
wherein administration of SMAP, correspon-
dently, into the brain lateral ventricle and corpus
vitreous of the animals, significantly alleviated
the manifestations of retinitis pigmentosa and pro-
moted recovery of the disturbed functions of the
retina (upregulation of declined amplitude of ERG
and rhodopsin level).

Hence, the consideration of the results in a
whole provides grounds to support the idea, pro-
posed earlier by other authors, concerning mecha-
nism of development of retinitis pigmentosa, rela-
ted to impairment of trophic support of the retina,
realized permanently by the hypothalamic nuclei.
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Eksperimental modelds va klinikada torlu gisamin pigmentli distrofiyasinin
asasinda duran mexanizmlarin tadqiqi

U.S. ismayilova
AMEA-nn Akademik Abdulla Qarayev adina Fiziologiya Institutu

Bu magals ada dovsanlarinda va torlu gisanin pigmentli distrofiyasi diagnozu miiayyan olunan xastalordo
torlu gisanin pigmentli distrofiyasinin molekulyar patogenetik mexanizmlarinin dyronilmosine hosr olun-
musdur.. Tadqgiqatlar vivarium soraitinds saxlanilan 2,2-2,7 kq ¢okisi Sinsilla cinsi olan erkok ada dovsa-
nin iizorinds aparilmigdir. Todqiqatlarda torlu gisanin pigmentli distrofiyasi olan xastonin damarindan g6-
tiiriilmiis gan niimunolori istifade olunurdu. Torlu gisanin pigmentli distrofiyasini yaratmaq ii¢lin dovsan-
larin damarina monoyodosirks tursusu (MY ST, distrofiyanin agir deracasi, 1 kq heyvan kiitlasine 26 mq
MYST) yeridilmisdir. Dolay1 immuno-enzim analiz iisulu ilo hipotalamusda SMAZ-in (Mextues, 2000),
torlu gisada isa - rodopsin vo 70 kDa molekulyar kiitlosi olan istilik soku ziilallarinin (ISZ70) saviyyasi,
xastalarin qan zordabinda - SMAZ-a qars1 tobii autoanticismlor miisyyon edilirdi. Naticolor Studentin t-
kriteriyasi ilo analiz olunmusdur. MY ST yeridilmis dovsanlarda torlu gisada rodopsinin soviyyasinin azal-
mas1 (p<0,001), ISZ70 soviyyesinin artmasi (p<0,001) vo hipotalamusda SMAZ soviyyasinin artmasi
(p<0.01) miisahids olunmusdur. Torlu gisanin pigmentli distrofiyasi formalasmis heyvanlarda SMAZ-in int-
ravitreal daxil edilmosi torlu qisada rodopsinin (p< 0,001)va iSZ70-in (p<0.001) saviyyalorinin nozors car-
pan doracads artmasina gatirir. Torlu qgisanin pigmentli distrofiya diagqnozlu xastslorin qan zordabinda
SMAZ-a qars1 tabii autoanticisimlorin soviyyasi saglam test olunanlardan nozars garpacaq deracods azal-
migdir (p<0,001). Magalads hipotalamusun torlu gisanin reseptor aparatina retroqrad ve anteroqrad akso-
nal naqliyyat hesabina mévcud olunmus trofik tosirinin molekulyar mexanizmlorinin analiz olunmusdur.

Acar sozlor: Torlu gisanmin pigment distrofiyasi,dovsanlar, serotonin-modullu antikonsolidasiya olunmusg

ziilal (SMAZ), rodopsin, SMAZ-a qarsi anticismlar, torlu gisa, hipotalamus, SMAZ-a qarsi tabii autoanti-
cismlar, 70 kDa molekulyar kiitlasi olan istilik soku ziilallar:
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Studies of underlying molecular mechanisms of retinitis pigmentosa in experimental model and clinics

HccnenoBanue noasieskanmux MeXaHu3MOB MUTMEHTHON TUCTPO(PUU CETUATKHU
B JKCNIEPUMEHTAJTbHON MOJeJIN H KIMHHKE

Y.C. UcmaiisoBa
Unemumym gpusuonoeuu umenu axademuxa Aooyanet I apaeea HAH Azepbatioxcana

CraTbsl NOCBSIIEHA WM3YYEHHUIO IOAJEKAIIUX MOJEKYJISPHbIX MEXaHW3MOB INUIMEHTHOH IucTtpoduu
CeTYaTKH y KPOJMKOB M y OOJBHBIX C JaHHBIM 3aboneBaHueM. VccrnenoBaHys BBIIOIHSIM Ha KPOJIMKaX
nopoas! IlluHnmina ¢ maccoir Tena 2.2-2.6 xr. CBIBOPOTKY MOJydasid OT OOJBHBIX C MHUTMEHTHOM
muctpoduer ceryatku. [IurMeHTHYI0 OUCTPOGHIO MOIESINPOBAIN HA KPOJHUKAaX IOCPEACTBOM BHYTpH-
BEHHOTO BBEJCHHS MOHOHOMYKCycHOM kuciothl (MUYK; Tsmkénas cremenb, 26 MI/Kr Macchl Tena).
MeTonoM HenpsMOro MUMMYHO(GEPMEHTHOTO aHAIN3a B THIIOTANaMyCe ONpEASIsI YPOBEHb CEPOTOHHH-
MOJYJIMPYEMOTo aHTHKOHconuaanuonHoro oenka (CMAB, Mextues, 2000) u OeKOB TEIJIOBOTO MIOKA C
moi. maccoit 70 x/la (BTILI70): B ceTuarke — pOJOINCHHA, & B CHIBOPOTKE OONBHBIX — €CTECTBEHHBIX
ayroantuten k CMADB. PesympraTel Obum mpoaHanmm3upoBaHbl 1o t-xkpurepuro CreiofeHTa. bpuro
OOHapy)KEHO 3HAYMTENIbHOEC CHIKeHHEe ypoBHs pojorcuHa (P<0.001) u nomsimenue ypoHs BTII70
(p<0.001) B ceruaTke TaK e, Kak U nossieHre ypoBHsi CMAB (p<0.01) B rumoranamyce y KpOJIHUKOB,
KOTOPBIM TIpefBapuTensHo BBogmwan MIVYK. Hutpasutpeanshoe Benenne CMAB  kpommkam ¢
MPEJIBAPUTEIIBHO BBEAEHHOMN MIYK MPUBOAUIIO K 3HAYUTEIIBHOMY YBEIMYEHUIO YPOBHSI POJOIICHMHA
(p<0.001) u BTIHI70 (p<0.001) B ceTuaTke. B CBIBOPOTKE OONBHBIX C AUATHOCTHPOBAHHBIM MTUTMEHTHBIM
PETUHHUTOM CETYATKH OBLIO BBISIBICHO 3aMETHOE CHIDKCHHE TUTPOB €CTECTBEHHBIX ayToanTuren k CMABD,
OTHOCHUTENIFHO 3[0POBBIX JHIl Toro ke Bo3pacta (P<0.01). B craree aHanu3upyroTcs MOJEKYJSpHbIE
MEXaHHU3MBI, JIe)Kallie B OCHOBE THUIOTAJAMHYECKOTO TPO(YUUECKOTO0 PpEryasiTOPHOTO BIUSHHS B
OTHOLICHUHU PELENTOPHBIX KIETOK CETYATKU MTOCPEACTBOM PETPOrPagHOIrO U aHTEPOTPaTHOIO AKCOHHOIO
TpaHCHOpTA.

Knwuesnvie cnosa: Iuemenmuas oucmpogus cemyamru, KpOAUKU, CEPOMOHUH-MOOYIUPYEMbIT AHMUKOH-

conuoayuontwii benox (CMAB), poooncun, benku mennosoeo uwoka ¢ mon. maccou 70 x/la, anmumena K
CMAB, cemyamxa, eunomanamyc, ecmecmeentvle aymoanmumena Kk CMAB
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