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Giris

Tor gisanin pigmentli distrofiyasi (retinit pigmentli - RP) fotoreseptor aparatinin
vo pigment epitelin zodolonmosi sobobindon goérmo funksiyasinin itirilmasi
ilo tozahiir edon agir oftalmoloji patologiyadir [1]. Tadqiqat¢ilarin oksariyyati
RP-nin etiologiyasini reseptor hiiceyrolorinin anadangolmo mutasiyalar1 ilo
olagolondirso do [2], digor alimlor bunu hipotalamusun tor qisa ilo normal
qarsiligli alagesinin pozulmasi va tor gisanin hiiceyro elementlorino hipotalamik
trofik dostoyin azalmasi ilo izah edirlor [3]. Bu fikir Akademik Abdulla Qarayev
adma Fiziologiya Institutun professoru N.A Haciyevanin homkarlari ilo birlikdo
dovsanlarda RP-nin modelinds apardiqglar1 tadqiqatlarla qismon tasdiglonmisdir;
homin todqiqatlarda hipotalamusun ventromedial niivesinin impuls stimulyasiyast
elektroretinoqgrammanin (ERG) “a” vo “b” dalgalarin amplitudalarinin siiratlo
barpasina sobab olmusdur [4]. Bu naticolor gostorir ki, hipotalamus niivalori tor
gisanin funksiyalarinin qorunub saxlanilmasinda miihiim trofik tosir gostorir.

Saperon ziilallar1, xiisusilo molekulyar ¢okisi 70 kDa olan istilik-sok ziilali
(ISZ70) maddalar ziilallarin pozulmus konformasiyasini barpa etmoyo kdmok edir
[5]. Hazirki toadqiqatlarda trofik amil kimi serotonin-modullu antikonsolidasiya
ziilali (SMAZ) istifado olunmusdur. SMAZ Akademik Abdulla Qarayev adina
Fiziologiya Institutunda sigovullarin beynindon tacrid edilmisdir [6]. Bu ziilal
birbasa serotonin soviyyosindon asilidir vo onun funksiyalarini hiiceyradaxili
soviyyado hoyata kecirir. Miixtolif onurgalilada SMAZ-in kimyovi vo bakterial
xarakterli monfi amillora qars1 antimutagen vo antitoksik aktivliye malik oldugu
gostarilmisdir [7]. Westernblotting metodundan istifado edorok siganlar {izorindo
aparilan tocriibolordo SMAZ-in intraperitoneal totbiginin qaraciyorde 1SZ70
sintezinin artmasina sabab oldugu siibut edilmisdir [8].

Magsad —RP diagnozu olan xastalords vo dovsanlarda yaradilmis eksperimental
model T{izorindo tor qisanin hipotalamus torofindon tomin olunan morkozi
serotoninergik trofik dostoyini vo RP-nin osas molekulyar mexanizmlorini tohlil
etmok.

Material vo metodlar
Tadgiqatlar badon ¢okisi 2,2-2,6 kq olan 65 erkok Sinsilla dovsanlar tizorindo
aparilmisdir. RP modeli 26 mq/kq dozada 2 ml steril fizioloji mohlulda hall




olunmus monoyodsirks turtusunu (MY ST) yeridilmasi yolu ilo yaradilmisdir [9].
Dolayr immunoferment analizin1 (DIFA) istifado etmokls tor gisada ISZ70 vo
rodopsinin saviyyalori dl¢iilmiisdiir. RP diagnozu olan xastolordon oldo edilmis
gan zordabinda SMAZ-a qars1 tobii autoanticisimlorinin migdar1 DIFA ilo toyin
edilmisdir.

Tadqiqatlarda istifads edilon SMAZ okiizlorin beynindon tomizlonms yolu ila
oldo edilmisdir. Tomizlonmonin asas morholalori asagidakilar olmusdur:

1. Beyin ekstraktindan ziilallarin 40%-1li ammonium sulfatda ¢okdiiriilmasi;

2. Sephadex G-150 kolonunda gel-xromatoqrafiya. Hor morholodon sonra

immunoloji cohotden pozitiv ziilal fraksiyalarinin secilmasi prosesi DIFA
ilo aparilmisdir [10].

Todqiq olunan preparatlarin tosiri fonunda RP-dabag veron doyisiklikloriizlomok
mogsadils tor gisada rodopsinin saviyyasinin miioyyon etmok ii¢iin DIFA asasinda
orijinal metod islonilib hazirlan-migdir. 40 6kiiz goziindon tor qisa corrahi yolla
cixarilmis, suda holl olan ziilallar ekstraksiya edilmis vo 1,6 mq rodopsin saxaroza
sixliq gradiyentinds sentrifuqalagdirma yolu ilo tomizlonmisdir [11]; daha sonra
bu material rodopsino garst immunoglobulinlorinin aldo olunmasi {i¢iin istifado
edilmigdir. Rodopsinin tamizlonmasi {izra biitiin amaliyyatlar qaranlhiqlasdirilmis
otaqda, qirmizi filtrli (25 Vt) fonorin is1ginda hoyata kegirilmisdir.

SMAZ va rodopsina garst immunoqlobulinlori dovsanlarin 5-6 ay miiddatinda
immunizasiyasi yolu ilo aldo edilmisdir; hor heyvana miivafiq olaraq tomizlonmis
ziillalin 300 mkq miqdar1 tam Freund adjuvanti ilo qarisdirilaraq dorialtt
yeridilmisdir.

Intakt, nozarat vo eksperimental qruplara aid olan dovsanlarin tor gisasinda
rodopsin vo ISZ70-in, hipotalamusunda isa SMAZ-in saviyyalorinin 6l¢iilmasi
DIFA iisulu ilo polistirol 16vhalords (Sigma, Almaniya) aparilmigdir [12]. Testo
baslamazdan ovval todqiq olunan niimunslordon suda holl olan ziilallar ekstraksiya
edilmisdir. Reaksiyanin naticalori 492 nm dalga uzunlugunda “Spectra Max 250”
(Molecular Devices Co., ABS) ELISA fotometrinds geyd olunmusdur.

Tadqiqatlarin osas seriyasi asagidaki sxem tiizro aparilmisdir. 1-ci seriyada
dovsanlara (n = 4, 8 g6z) venadaxili olarag MYST yeridilmis vo 5-ci, 13-cli vo
27-ci muxtalif intensivlikli is1ga (0,016; 0,068; 0,45 vo 1,4 C) ERG-1n “a” vo “b”
dalgalarin amplitudalar1 geyds alinmigdar.

Bu seriyada MYST yeridilmosindon 15 giin sonra narkoz altinda olan
dovsanlarin beyninin yan madaciyins stereotaksik koordinatlar tizro [ 13] Hamilton
sprisi vasitosilo SMAZ (20 uL, 1,5 mg/mL) yeridilmis vo 7 gilin sonra ERG-1n “a”
va “b” dalgalarin amplitudalar1 yenidon qeyds alinmisdir.

2-ci seriyada heyvanlar li¢ qrupa boliinmiisdiir: 1) intakt qrup (n = 4; 8 g6z);2)
nozarat qrupu (n = 4; 8 goz) — venadaxili MYST vo inaktivlosdirilmis SMAZ-in
(60°C-do su hamaminda 30 doqiqo) intravitreal yeridilmosi;3) eksperimental qrup
(n=4; 8 goz) — venadaxili MYST vo SMAZ-in intravitreal yeridilmasi.

Preparatlar 1,5 mg/mL konsentrasiyada 150 pL hocmda steril fizioloji mohlulda
MYST yeridilmasindon 5 giin sonra totbiq edilmisdir,yeddi giindon sonra dovsanlar



evtanaziya edildi. Tor qisani ziilal ekstraktinda rodopsin vo ISZ70-in saviyyalori
giymatlondirilmisdir.

3-cii todqiqat seriyasinda Akademik Zarifs ©Oliyeva adina Milli Oftalmologiya
Morkozinds “Roland Consult” (Almaniya) cihazi ilo Beynolxalq Klinik Gérmo
Elektrofiziologiyas1 Comiyyati (ISCEV) standartlarina uygun RP diagnozu olan
xostolordo ERQ geydo alinmisdir. Xastolordon (n = 9) vo saglam koniilliilordon
(n = 9) venadan 5 ml hacminds gan niimunalori gotiiriilmiis, zordab ayri-laraq,
DIFA-ilo SMAZ-a qars1 autoanticisimlorinin soviyyasini miioyyan etmok iigiin ilk
anticisimlor kimi istifado olunmusdur [14]. Heyvanlar tizorinds biitiin todqiqatlar
Avropa Birliyi Surasinin (86/609/ECC) Direktivinin tolobloring asason vo yerli
bioetika komitoasinin nozarati altinda hoyata ke-¢irilmisdir.

Hoar bir qrup daxilinds dovsanlarin hipotalamusu va tor qisasinda todqiq olunan
antigenlorin soviyyslorinin orta gdstoricilori, eloco do xastolorin qan zordabinda
SMAZ-a qars1 tobii anticisimlorinin soviyyolori hesablanmis vo Student
t-kriteriyasina asason tohlil edilmisdir.

Naticalor

Todgiqgatin 1-ci seriyasinda RP modeli olan dovsanlarda (n = 4, 8 g6z) miixtalif
intensivliyindo is1q stimullarina garst ERG-1n “a” vo “b” dalgalarin amplitudalari
geydo alinmasi MY ST yeridilmasindon sonra 5-ci vo 13-cii giinlordo amplitudalarin
normal naticalora nisboton nozoragarpacaq doracodo azalmasini géstormisdir (p <
0,001) (sakil 1).

MYST yeridilmosindon 15 giin sonra dovsanlarin beyninin yan madaciyine
SMAZ-in yeridilmasi 7 giin sonra ERG-1n “a” vo “b” dalgalarin amplitudalarinin
ohomiyyatli sokildo artmasina sobab olmusdur (p < 0,001) (sokil. 1).

I-ci seriyanin noticolorino osaslanaraq, 2-ci todqiqat seriyasinda heyvanlara
venadaxili MYST yeridilmasindon 5 giin sonra heyvanlara intravitreal olaraq
aktiv. SMAZ vo istiliklo inaktivlesdirilmis SMAZ yeridilmisdir. SMAZ-in
yeridilmasindon 7 giin sonra tor qisada rodopsin soviyyasinin nozarogarpacaq
doracado artimi askar edilmisdir.

Xiisusilo, intakt heyvanlarda (n = 4; 8 g6z) tor qisada rodopsin soviyyasi 0,187
+ 0,005 optik vahid olmusdur; nozarat qrupundaki heyvanlarda (n = 4; 8 goz;
inaktiv SMAZ) — 0,13 £ 0,008 optik vahid (p < 0,001), eksperimental qrupdaki
heyvanlarda (SMAZ; n = 4; 8 g6z) is0 0,193 + 0,011 optik vahid olmusdur (p <
0,001); (sakil 2).

Bundan slava, intakt heyvanlarin tor qisasinda HSP70 soviyyasi 0,085 + 0,004
optik vahid olmus, nozarst heyvanlarinda — 0,102 £ 0,004 optik vahid (p < 0,05),
eksperimental qrupdaki heyvanlarda iso 0,123 + 0,005 optik vahid toskil etmisdir
(p <0,001); (sokil 3).

Belaliklo, MYST yeridilmasindon 5 giin sonra intravitreal SMAP tatbiqi
eksperimental qrup heyvanlarinin tor qisalarinda rodopsin vo HSP70 saviyyslorinin
eyni zamanda artimina sobab olmusdur.

Uciincii todqiqat seriyasinda RP olan xastolorin gan zordabinda SMAZ-a qarst
tobii autoanticisimlorinin soviyyolari giymotlondirilmisdir. Qan zordabi DIFA




testinda ilk anticisimlor kimi istifads olunmusdur. Saglam insanlarin orqanizminda
miixtolif konsentrasiyalarda biitiin antigenlora qars1 to-bii autoanticismlor
movcuddur. Buna goro do, miioyyon antigenlora garst tobii autoanticismlorin
titrlorino  osaslanaraq, bu antigenlorin toxumalardaki soviyyasi hagqinda natico
cixarmaq miimkiindiir [15, 16].

Hor bir 9 xostodo RP diagnozu ERG muaymasinin aparilmast ilo tostiq
edilmisdir. Noticodo, biitiin 9 xostodo “full-field” ERG geyd olunmamisdir, bu
da tor gisanin reseptor aparatinda ciddi pozulmanin, yoni RP-nin mévcudlugunu
giiclii sokildo gostorir.

Aparilan tadqiqatlar gostormisdir ki, RP xastolorin qan zordabinda SMAZ-a
qars1 tobii anticisimlorinin soviyyosi eyni yasl saglam soxslorlo miigayisodo
ohamiyyatli doracads asagidir. Xiisusilo, saglam soxslorin (n = 9) qan zordabinda
SMAZ-a qars1 autoanticisimlorinin soviyyasi 0,106 + 0,008 optik vahid olmus,
xastalordo (n=9) is0 0,076 = 0,004 optik vahid toskil etmisdir (p <0,01); (sokil 4).

Miizakira

Buna osaslanaraq RP xostolorin hipotalamus vo tor qisasinda SMAZ-in
aktivliyinin azaldig1 barads asaslandirilmig natico ¢ixarmaq miimkiindiir..

Tor qisanin pigmentli distrofiyast modelindo aparilan 3 seriyali todqgigatlarin
naticalorini yekunlasdiraraq asagidaki naticalor ¢ixarila bilsr. Dovsanlarda MY ST-
nin venadaxili yeridilmosi yolu ilo RP modelinin yaradilmasi tor gisanin reseptor
aparatinin funksiyasinda nozorogarpacaq doyisiklikloroa sobab olur. Bu halda ERG-
m “a” vo “b” dalgalarin amplitudalarinda kaskin azalma vo rodopsin soviyyasinin
asag1 diismosi miisahido olunur.

Formalagsmis RP modelli dovsanlarda SMAZ-1n intraventrikulyar totbiqindon
sonra ERG-1n “a” vo “b” dalgalarin amplitudalarinin ohomiyyatli dorocodos barpasi
(demak olar ki intakt heyvanldan alinan gostaricilore yaxin) tor gisanin reseptor
aparatina hipotalamik serotoninerqik trofik dostoyin moévcudlugu barodo natico
¢ixarmaga 9sas Verir.

Bundan olavo, RP-li heyvanlarda SMAZ-in intravitreal totbigindon sonra
tor gisada rodopsin vo ISZ70-in soviyyslarinin artimi miisahido olunur. SMAZ
[SZ70-in sintezini artirmagla, rodopsinin soviyyosino birbasa vo digor vasitoci
elementlorin istiraki olmadan barpaedici tosir gostordiyini siibut edir.

Tor qisanin pigmentli distrofiyast olan xaostolordo SMAZ-a qars1 tobii
autoanticisimlorinin azalmis titri, bu organizmin toxumalarinda SMAZ-in
ekspressiyasinin azalmasini oks etdirir. Dovsanlar {izarinds aparilan digor todqiqat
seriyalarinin naticolori do bels bir forziyyani irali siirmoayo asas verir: bu RP-nin
formalagmas1 hipotalamik niivelordo SMAZ-in yetorsiz sintezi va tor qisanin
reseptor aparatina trofik dostoyinin zoiflomasi ilo baslana bilar.

Bundan olavo, RP-nin tosvir olunan molekulyar mexanizminin movcudlugu
1-ci vo 2-ci tadqiqat seriyalarinin naticolori ilo do dostoklonir; homin seriyalarda
SMAZ-in heyvanlara intraventrikulyar vo intravitreal yeridilmosi tor gisanin
funksional gostaricilorinin normallagmasina sobab olmusdur (ERG-1n “a” vo “b”
dalgalarin amplitudalarinin vo rodopsin soviyyasinin barpast miivafiq olaraq).



Beloliklo, naticalarin {imumi tohlili avvalki miialliflar torafindon irali siirtilmiis
[3, 9] fikiro asas vermoya imkan yaradir: RP-nin patogenetik mexanizmi tor qisaya
hipotalamik niivolor torafindon trofik dostoyin pozulmasi ilo alagolidir.

Yekun

Tor qisanin reseptor hiiceyralorino hipotalamusun serotoninergik trofik
tonzimloyici tosirlorinin retrograd vo anteroqrad akson noqli vasitosilo hoyata
kecon molekulyar mexanizmlori vo onlarin RP patologiyasinda pozulmasi
nozardon kegirilir.

Heyvan modellorindo vo RP diagnozu qoyulmus xostolordo oldo etdiyimiz
eksperimental naticolor gdstorir ki, xastaliyin patogenezinin sabablarindon biri
hipotalamusun trofik tosirinin zoiflomasi sayila bilor. Buna gore do, hipotalamusa
yonoldilmis tosir bu agir xostoliyin terapevtik miidaxilosi tigiin potensial istigamot
kimi nazordan kegcirils bilar.

Acar sozlor:  tor qisamin pigmentli  distrofiyasi,  serotonin-modullu

antikonsolidasiya ziilali - SMAZ, rodopsin, istilik-gok ziilali 70kDa, SMAZ-a garsi
anticismlor, tor qisa, tabii SMAZ-a qgarsi tabii autoanticisimlor
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Introduction

Retinitis pigmentosa (RP) is a severe and to-date incurable form of
ophthalmological pathology, manifesting by a damage of receptor apparatus and
pigment epithelium of the retina along with loss of visual function [1]. Although
most of researchers relate aetiology of RP to inborn mutations of the receptor cells
[2], others relate it to disturbances of normal interaction of hypothalamus with the
retina and to decline of hypohalamic trophic support of the cellular elements of the
retina [3]. This idea was partially confirmed by studies conducted on a rabbit model
of RP by Professor N.A. Hajiyeva of the Institute of Physiology named after acad.
A. Garayev together with her colleagues, wherein pulse stimulation of ventro-
medial nucleus of hypothalamus promoted quick recovery of the amplitudes of
“a” and “b” waves of the electroretinogram (ERG) [4]. These results indicate that
the hypothalamic nuclei exert a significant trophic effect on maintaining retinal
functions.




Chaperone proteins, particularly the 70 kDa molecular weight heat shock
protein (HSP70), help restore the disrupted conformation of proteins [5]. In the
present study, serotonin-modulating anticonsolidation protein (SMAP) was used
as a trophic factor. SMAP was isolated from the brains of rats at the Institute of
Physiology named after acad. A. Garayev. This protein is directly dependent on
serotonin levels and carries out its functions at the intracellular level. In various
vertebrates, SMAP has been shown to possess antimutagenic and antitoxic activity
against chemical and bacteriological adverse factors [7].

Experiments conducted on rats using the Western blotting method demonstrated
that intraperitoneal administration of SMAP leads to an increase in HSP70 [8].

Purpose — to analyse the central serotonergic trophic support of the retina
provided by the hypothalamus and the key molecular mechanisms of RP in patients
with RP and in an experimental model established in rabbits.

Material and Methods

The studies were undertaken on Chinchilla male rabbits of 2.2-2.6 kg body.
The RP model was induced by administration of monoiodoacetic acid (MIAA) at
a dose of 26 mg/kg dissolved in 2 ml of sterile physiological saline. [9]. With the
application of indirect ELISA-test the levels of heat shock protein 70 kDa (HSP70)
and rhodopsin in the retina. The level of natural anti-SMAZ autoantibodies in the
blood serum obtained from patients diagnosed with RP was determined by indirect
ELISA.

SMAP was purified from the cow brains. The main stages of purification 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 [10].

In order to pursue changes of RP under the studied preparations, the method
of measurement of rhodopsin in the retina by indirect ELISA-test was elaborated.
Retinas were removed surgically from 40 cow eyes, water-soluble proteins were
extracted and 1.6 mg of rhodopsin were purified through centrifugation in sucrose
density gradient [11] and used for production of anti-rhodopsin immunoglobulins.
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
immunoglobulins were produced through 5-6-month immunization of the rabbits
by sub-cutaneous administration of 300 pg of the purified correspondent protein
per animal, in mixture with complete Freund adjuvant.

Measurements of the levels of rhodopsin and HSP70 in the retina and SMAP
— in hypothalamus of the rabbits of the intact, control and experimental groups
were carried out by indirect ELISA-test on polysterene plates (Sigma, Germany)
[12]. Prior to the beginning test, the water-soluble proteins were extracted from
the studied samples. The results of the reaction were registered in the photometer
for the ELISA-test “Spectra Max 250” (Molecular Devices Co., USA) on the
wavelength 492 nm.



The main series of the studies were conducted over the following scheme. In
the 1st series of studies, the rabbits (n = 4, 8 eyes) were intravenous administered
with MIAA and after 5-, 13- and 27-days the amplitudes of “a” and “b” waves
of the ERG in response to exposure to light of different intensities (0.016, 0.068,
0.45 and 1.4 J) were recorded. In this series on the 15th day after administration
of MIAA the anaesthetized rabbits were injected with SMAP (20 uL, 1.5 mg/mL)
into the brain lateral ventricle over stereotaxic coordinates [13] with Hamilton’s
syringe and 7 days later the amplitudes of “a” and “b” waves of the ERG was
recorded.

In the 2nd series 3 groups of animals were formed: 1) intact group (n = 4; 8
eyes); 2) control group (n = 4; 8 eyes) — intravenous administration of MIAA plus
intravitreal administration of inactivated SMAP (60 °C water bath for 30 minutes);
and 3) experimental group (n = 4; 8 eyes) — intravenous administration of MIAA
plus intravitreal administration of SMAP. The preparations were administered in
an amount of 150 pL at a concentration 1.5 mg/mL in a sterile saline on the 5th day
after administration of MIAA and 7 days later animals were sacrificed. Levels of
rhodopsin and HSP were evaluated in the protein extract of the retina.

In the 3th series of studies in the observed patients RP was diagnosed in the
clinics of National Ophthalmology Centre named after Academician Zarifa
Aliyeva. The patients had full-field ERG recorded using a “Roland Consult”
device (Germany) according to standarts ISCEV (International Society for Clinical
Electrophysiology of Vision). From patients (n = 9) and healthy volunteers (n =
9) blood samples were taken from the vein, serum was saved, diluted 100 times
and used as the first antibodies in the indirect ELISA-test in order to determine
the level of natural anti-SMAP antibodies [14]. All experiments on animals were
carried out in accordance with the requirements of Directive 86/609/EEC of the
Council of the European Union and under the supervision of the local bioethics
committee.

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

Results

The 1st series of studies recording of the amplitudes of “a” and “b” waves of the
ERG in the rabbits with RP (n =4, 8 eyes) in response to exposure to the flashes of
light of different intensities revealed a noticeable decline of the amplitudes on the
5th and 13th days after the administration of MIAA relative to their original values
(p <0.001); (Figure 1). Administration of SMAP into the lateral ventricle of the
rabbits’ brain on the 15th day after administration of MIAA brought 7 days later
to significant upregulation of the amplitudes of total ERG (p <0.001); (Figure 1).

On the basis of the results of the 1st series, in the 2nd series of studies the
animals were intravenous administered with MIAA and on 5th day the animals
were administered intravitreally with active SMAP or heat-inactivated SMAP.




After 7 days since administration of SMAP noticeable upregulation of rhodopsin
in the retina was revealed. In particular, in the intact animals (n = 4; 8 eyes) the
level of rthodopsin 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); (Figure 2).

Moreover, the level of HSP70 in the retinas of the intact animals made 0.085
+ 0.004 optic units, while in the control animals — 0.102 + 0.004 optic units (p <
0.05), and in the animals of the experimental group — 0.123 £ 0.005 optic units (p
<0.001); (Figure 3).

Hence, under intravitreal administration of SMAP on the 5th day after injection
of MIAA group simultaneous upregulations of thodopsin and HSP70 in the retinas
of the animals of the experimental were noted.

In the 3th series of studies the levels of natural anti-SMAP autoantibodies in the
blood serum of the patients with RP were evaluated. The blood serum was used as
the first antibodies in the indirect ELISA-test. In the bodies of healthy individuals,
natural autoantibodies against all antigens are present at varying concentrations.
Therefore, based on the titres of natural autoantibodies directed against specific
antigens, it is possible to draw conclusions about the levels of these antigens
in tissues [15, 16]. In each of 9 patients, the diagnosis of RP was confirmed by
performing an ERG examination. As a result, full-field ERG was absent in all 9
patients, which strongly indicates the resence of severe impairment in the receptor
apparatus of the retina, i.e., RP.

The conducted studies revealed that in the blood serum of the patients with
diagnosis of RP the level of natural anti-SMAP autoantibodies was significantly
lower than in the healthy persons of the same age. Particularly, if the level of
natural anti-SMAP autoantibodies in the blood serum 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); (Figure 4).

Discussion

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

Finalizing the results of the conducted four series of studies on the model of
RP, the following conclusions could be made. Modeling RP on the rabbits through
intravenous administration of MIAA induces noticeable changes in a character of
functioning of the receptor apparatus of the retina. In this case, sharp decline in
the amplitudes of “a” and “b” waves of the ERG and downregulation of rhodopsin
is noticed.

Significant restoration of the amplitudes of “a” and “b” waves of the ERG
(almost up to the values of the intact animals) in the animals with formed RP
after intra-ventricular SMAP administration gives grounds to making a conclusion
concerning existence of the hypothalamic serotonergic trophic support of the
receptor apparatus of the retina. Moreover, in animals with RP, intravitreal



administration of SMAZ leads to an increase in the levels of rhodopsin and
ISZ70 in the retina. SMAZ demonstrates a reparative effect on rhodopsin levels
by directly enhancing the synthesis of ISZ70 without the involvement of other
intermediary factors.

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

In addition, possible existence of the described molecular mechanism of RP as
well 1s supported by the results of the 1st and 2nd series of the studies; in those
series, intraventricular and intravitreal administration of SMAZ to animals resulted
in normalization of the functional parameters of the retina (restoration of the
amplitudes of “a” and “b” waves of the ERG and rhodopsin levels, respectively).

Hence, the overall analysis of the results provides grounds to support the view
previously advanced by the authors [3, 9]: the pathogenetic mechanism of RP
1s associated with impaired trophic support to the retina from the hypothalamic
nuclei.

Conclusion

Molecular mechanisms underlying hypothalamic serotonergic trophic
regulatory effects on retina receptor cells through retrograde and anterograde
axonal transports and their impairment in RP pathology are considered. As our
experimental data, obtained on animal models and patients having RP diagnosis,
apparently, indicate to hypothalamus insufficient trophic support as a culprit of
pathogenesis of RP, then targeted impact on hypothalamus can be considered as
a way of pathogenetic therapy of this severe disease.

Keywords: retinitis pigmentosa, serotonin-modulating anticonsolidation
protein (SMAP), rhodopsin, heat-shock protein 70 kDa, anti-SMAP antibodies,
retina, natural anti-SMAP autoantibodies.




Sokil 1. ERG-in “a” vo “b” dalgalarin
amplitudalarimin miixtalif vaxt intervallarinda
MYST-nun tatbigindon sonra vo SMAZ-n tasiri
altinda dayigmasi.
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Figure 1. Changes of the amplitudes of “a”
and “b” waves of the ERG at different time
intervals after the injection of MIAA and under
the effects of SMAP.

Sokil 3. MYST inyeksiyasindan 5 giin
sonra tadbiq olunan SMAZ-in intravitreal
inyeksiyasimn 12 giindon sonra ISZ70-in
saviyyasina tasiri, * * * - p < 0.001.
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Figure 3. Effect of intravitreal injection of
SMAP administered 5 days after injection of
MIAA on HSP70 level on 12th day in the rabbit
retina, * * * - p < 0.001.

Sakil 2. Dovsanlara MYST-nun inyeksiyasindan
5 giin sonra tadbiq olunan SMAZ-n intravitreal
inyeksiyasimin 12 giindon sonra rodopsininin
saviyyasina tasiri, * * * - p < 0.001.
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Figure 2. Effect of intravitreal injection of
SMAP administered 5 days after injection of
MIAA on rhodopsin levels on 12th day in the
rabbit retina, * * * - p < 0.001.

Sokil 4. RP ilo xoastalorin qan zordabinda
SMAZ-a  qarst  tobii  autoanticisimlorin
saviyyasinin dayismasi, ** - p<0,01.
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Figure 4. The change of the level of natural
anti-SMAP autoantibodies in the blood serum
of the patients with RP, ** - p < 0.01.
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