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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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THYROID STATUS: IS IT POSSIBLE TO RESTORE MYELIN?

Kachanov D., Atangulov G., Usov S., Borodin A., Gadzhiibragimova Z.

North-Western State Medical University named after 1.1. Mechnikov, Saint-Petersburg, Russia

Currently, there is an increase in the number of diseases ac-
companied by demyelinating lesions of the central nervous sys-
tem. The most socially significant and least studied among other
diseases of the nervous system is multiple sclerosis (MS), which
occurs most often in young and middle age and has an autoim-
mune nature of the course of the disease. MS simultaneously
affects several parts of the central nervous system, which leads
to patient disability, worsening of their quality of life, and also
complicates diagnosis. With this disease, not only white, but
also gray matter suffers, and demyelination of the gray matter is
associated with the clinical condition of patients.

To date, drugs for the treatment of MS are aimed at reliev-
ing symptoms, alleviating the manifestation of the disease and
prolonging the period of remission, but they alone do not restore
the affected parts of the brain and do not completely cure the
disease. The search for compounds that would prevent demy-
elination or enhance the process of remyelination is urgent [1].

Thyroid hormones play a significant role in the development and
functioning of the structures of the nervous system. Thyroid hor-
mones promote the development of the cerebral cortex and cerebel-
lum in the fetus, stimulate the growth of forebrain neurons, axons,
dendrites, and their myelination [2,3]. When a deficiency of triio-
dothyronine occurs, scientists note violations in the formation of
the extracellular matrix, which leads to disorders of neuronal cell
migration during brain development [4]. In the course of many ex-
periments, the influence of thyroid hormones on the processes of
differentiation and maturation of various subtypes of oligodendro-
cytes and astrocytes has been established [10,11]. These effects are
realized through nuclear receptors for triiodothyronine. They are
present in high concentrations in the neurons of the amygdala and
hippocampus, as well as in the cerebral cortex, to a lesser extent in
the brainstem and cerebellum.

Some scientists consider the process of myelination as T3-medi-
ated activation of glia [2]. Triiodothyronine, in their opinion, regu-
lates not only the differentiation of oligodendrocytes, but also the
synthesis of myelin through nuclear receptors to thyroid hormones.
It is assumed that hypofunction of the thyroid gland inhibits the
expression of genes encoding the synthesis of structural myelin pro-
teins: myelin basic protein, proteolipid protein, myelin-associated
glycoprotein, which leads to a decrease in myelin production and
the number of myelinated axons [2,10,11].

Animal models help to understand the complex interactions
between different CNS cell types and to reveal the general
mechanisms of damage and repair of myelin sheaths. There are
four well-characterized experimental approaches to inducing
CNS demyelination in rodents:

1. genetic mutations of myelin;

2. autoimmune inflammatory demyelination (experimental
autoimmune encephalomyelitis);

3. viral demyelination;

4. toxic demyelination.

Cuprizone-induced lesion has attracted much attention and rec-
ognition in recent years. This model is a toxic model of demyelin-
ation of white and gray matter in the central nervous system, which
lacks an autoimmune component. Cuprizone induces apoptosis of
mature oligodendrocytes, resulting in sustained demyelination and
activation of astrocytes and microglia with regional heterogeneity
between different regions of gray and white matter. This model
is extremely useful for clarifying the mechanisms during de- and
especially remyelination, regardless of interaction with peripheral
autoimmune cells. With regular administration of cuprizone, remy-
elination is interrupted and demyelination persists until the end of
the diet (chronic demyelination) [2].

The aim of the study was to study the effect of thyroid hormones
on remyelination processes in rats in the cuprizone model of mul-
tiple sclerosis in comparison with the process of hypothyroidism.

Tasks: 1) reproduction of the model of multiple sclerosis in
rats by means of cuprizone; 2) study of the effect of thyroid
preparations on remyelination processes; 3) study of the influ-
ence of hypothyroid pathology in the cuprizone model of mul-
tiple sclerosis.

Material and methods. The object of the study was sexu-
ally mature male rats (4-4.5 months) weighing 180-300 g of
the Wistar line (n=35). The experiment was carried out on the
basis of the Department of Pharmacology and Pharmacy, North-
Western State Medical University named after I.I. Mechnikov of
the Ministry of Health of Russia. All experimental procedures
were carried out in accordance with the rules of the European
Convention for the Protection of Vertebrate Animals used for
Experimental and other Scientific Purposes.

weighing 180-300 g (n = 35)

L

‘ Male Wistar rats 4-4.5 months old,
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=D ‘ “Demyelination™ ‘ ‘ “Hyperthyroidism™ ‘ ‘ “Hypothyroidism™ ‘
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Analysis of indicators for 3 weeks:
1. Weight
2. Open field test

3. Histological examination of sections of the brain (cortex) and spinal cord
(lumbar region)

Fig. 1. Study research

Table 1. Study groups

Group n Specification
“Control” (I) animals receiving regular normal water
“ Demyelination”(IT) 10 animals receiving 0.3% cuprizone solution instead of drinking
« S animals receiving 0.3% cuprizone solution instead of drinking, which were injected
Hyperthyroidism™(IIl) 10 intraperitoneally with L-thyroxine at a dose of 1.5 pg/kg
“Hyperthyroidism”(IV) 10 animals receiving, instead of drinking, 0.02% aqueous solution of propylthiouracil
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The animals were divided into 4 groups (Table 1): group I -
“Control” (n=5); group II - “Demyelination” (only cuprizone,
n=10); group III - “Hyperthyroidism” (cuprizone + L-thyroxine,
n=10); group IV - “Hypothyroidism” (cuprizone + propylthio-
uracil, n=10).

During the experiment, the animals were kept on a standard
vivarium diet with free access to water and food under a 12/12
light regime.

Demyelination was induced by chronic oral administration of
a 0.3% aqueous solution of cuprizone, which was given to the
rats instead of drinking for 3 weeks. To assess the effect of thy-
roid hormones, group III animals received L-thyroxine at a dose
of 1.5 ng/kg. To create experimental hypothyroidism, we used
the propylthiouracil model. Propylthiouracil (PTU) was used
as a 0.02% aqueous solution. According to the calculated data,
each animal received approximately 0.78 mg PTU per 100 g of
body weight per day.

The experimental animals were weighed before the start of the
study and 7, 14 and 21 days after the start of Cuprizone intake, since
weight loss is one of the manifestations of the toxic effect of Cu-
prizone on the animal body. Control rats were weighed at the same
time. It was found that after the completion of the cuprizone intake,
the rats of all the studied groups lost weight (p<0.05).

To study the behavioral response in animals, we used the
“open field” test, which is one of the adequate criteria for as-
sessing motor disorders when using neurotoxins, including cu-
prizone [4].

The test also makes it possible to assess exploratory and emo-
tional activity in animals. In rats, the number of crossed squares
(horizontal locomotor activity, HLA), vertical stands with sup-
port and without support on the wall (vertical locomotor activity,
VLA), mink reflex, and emotional behavior were recorded for
three minutes. The mink reflex, together with VLA, character-
izes the research activity of the animal. Behavior was assessed
before and three weeks after cuprizone consumption.

For morphological studies of the central nervous system, his-
tological sections of the brain (cortex) and spinal cord (lumbar
region) with toluidine blue (according to Nissl) were used. This
dye binds to membrane structures, which allows at the level of
light microscopy to diagnose the state of the nucleus and cyto-
plasm of neurons, namely the chromatophilic substance. In this
analysis, we determined the proportion of unchanged neurons
and the proportion of neurons with various structural changes,
which manifested themselves in the form of changes in the
shape of the body and nucleus of the neuron, the peculiarities of
the placement of the chromatophilic substance.

All structural changes can be subdivided into moderate and
pronounced. Moderate disorders are characterized by displace-
ment of the nucleolus to the nuclear envelope and an increase in
the size of the nucleus, hypochromic cytoplasm, the chromato-
philic substance is not detected. Severe neuronal disorders are
destructive changes characterized by a decrease in the size of the
nucleus with irregular contours, without a visualized nucleolus.

Morphological studies in the studied groups of rats were car-
ried out three weeks after the start of the experiment.

Student’s t-test was used for statistical analysis of the results.

Results and discussion. In the rats of the main study groups,
deviations of the initial behavior from the control group were
revealed. After taking cuprizone in rats of the “Demyelination”
and “Hypothyroidism” groups, practically all studied behavior-
al reactions (horizontal activity, vertical activity, research and
emotional activity) were inhibited. The decrease was especially
pronounced in the “Hypothyroidism” group (Fig. 2-4).
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Fig. 2. Influence of cuprizone on the number of squares
crossed in the open field test
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Fig. 3. Influence of cuprizone on the “vertical racks” index in
the open field test
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Fig. 4. Influence of cuprizone on the “burrowing” index in
the open field test

According to many studies, it is believed that hypofunction
of the thyroid gland inhibits the expression of genes encoding
the synthesis of structural myelin proteins: myelin basic protein,
proteolipid protein, myelin-associated glycoprotein, which leads
to a decrease in myelin production and the number of myelin-
ated axons. In this regard, such changes may be associated with
rats in the “Hypothyroidism” group.

After taking cuprizone in the gray matter of the brain and spinal
cord of rats in the groups “Demyelination”, “Hyperthyroidism” and
“Hypothyroidism”, structural changes in neurons were revealed.
The most pronounced changes were found in the “Hypothyroid-
ism” group, the least - in the “Hyperthyroidism” group. During
morphometric analysis, it was found that the structural changes in
the CNS neurons in the experimental rats were of a different nature
- from moderate to pronounced (destructive) (Table 2).
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Table 2. Morphological changes in the cortex and lumbar spinal cord in rats after 3 weeks the start of the experiment

Gropus Unchanged neurons, % Neurons with moderate Neurons with destructive
changes, % changes, %
Cortex

“Control” (I) 95 5 0

“ Demyelination”(II) 55 40 5
“Hyperthyroidism”(III) 68 31 1
“Hyperthyroidism”(IV) 43 50 7

Lumbar spinal cord

“Control” (I) 95 5 0

“ Demyelination”(IT) 78 20 2
“Hyperthyroidism”(III) 80 20 0
“Hyperthyroidism”(IV) 60 35 5

We observed significant neuronal damage, which charac-
terizes apoptosis, in the “Hypothyroidism” group, which in-
dicates deeper pathological changes in cells. In this case, neu-
ronal degeneration may be associated with the activation of
microglia, which secretes pro-inflammatory cytokines, which
are the pathogenetic link in multiple sclerosis. There is also
the development of oxidative stress in the nervous system.

The results of morphological studies in rats are largely
consistent with the data on the assessment of behavioral
reactions, which is associated with the physiological char-
acteristics of those parts of the central nervous system that
were studied in this work. In providing motor activity, motor
neurons of the spinal cord interact with the cerebral cortex.
The results of disturbed functioning of the cerebral cortex are
changes in HLA and VLA. Also, the cerebral cortex, together
with the hypothalamus and the limbic system, is the main
component of the emotional manifestation of behavioral re-
actions. We can assume that the manifestations of motor dis-
orders and emotional behavior that develop in conditions of
taking cuprizone are the result of not only demyelination of
the central nervous system, but are also associated with dam-
age to the neurons of the brain and spinal cord.

In this work, we saw that rats receiving both cuprizone and
L-thyroxine had higher rates in behavioral responses and had
fewer morphological changes in the brain and spinal cord
compared to the Demyelination and Hypothyroidism groups.
This fact may indicate the myelin and axonoprotective prop-
erties of this substance.

Conclusion. In rats, under the influence of cuprizone, be-
havioral reactions are inhibited and changes in the structures
of neurons in the cerebral cortex and lumbar spinal cord are
noted. The severity of these disorders also depends on the
thyroid status of the rat organism. In the normal hormonal
balance, less significant changes are noted, when in a state of
hypofunction these disorders are more pronounced. The Cu-
prizone model of demyelination is an adequate experimental
model of neurodegeneration and behavior disorders, and thy-
roid hormones can be considered as one of the components of
new drugs aimed at treating multiple sclerosis.
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SUMMARY

THYROID STATUS: IS IT POSSIBLE TO RESTORE MY-
ELIN?

Kachanov D., Atangulov G., Usov S., Borodin A.,
Gadzhiibragimova Z.

North-Western State Medical University named after 1.1. Mech-
nikov, Saint-Petersburg, Russia

The number of demyelinating diseases of central nervous sys-
tem are prone to grow nowadays. The most socially significant
and well studied one is multiple sclerosis. The search of susb-
stances that would stop demyelinisation or reinforce the process
of remyelination is in great request. Thyreoid gland hormones
play a sufficient role in nervous system functioning and develop-
ing. Some studies show, that triiodothyronine regulates myelin
synthesis through thyroid-sensitive nuclear receptors. In our
study process of demyelination were modelled via cuprizone
model, which appears to be an optimal method, since it allows
to witness the process of demyelination without an autoimmune
component. Results of the study show effectiveness of thyroid
hormones for myelin and axon protection. In rats, under the
influence of cuprizone, behavioral reactions are inhibited and
changes in the structures of neurons in the cerebral cortex and
lumbar spinal cord are noted. The severity of these disorders
also depends on the thyroid status of the rat organism. In the nor-
mal hormonal balance, less significant changes are noted, when
in a state of hypofunction these disorders are more pronounced.
The cuprizone model of demyelination is an adequate experi-
mental model of neurodegeneration and behavior disorders, and
thyroid hormones can be considered as one of the components
of new drugs aimed at treating multiple sclerosis.

Keywords: thyroid status, demyelination, cuprizone, mul-
tiple sclerosis.

PE3IOME

TUPEOMIHBINA CTATYC IUTOBUIHOM KEJE3DI:
MO’KHO JI1 BOCCTAHOBUTH MUEJINH?

KauanoB JI.A., Arauryios I'H., Ycos C.A., bopoaun A.B.,
l'agpxuéparumona 3.b.

Cesepo-3anaouwlil 20cy0apcmeeHHblil MeOUYUHCKUL YHUBEPCU-
mem um. M.U. Meunuxosa, Canxm-Ilemep0ype, Poccus

B nacrosiiee Bpems HaOmomaeTcsi yBeIU4eHHe duciia 3a00-
JIeBaHMH, COMPOBOXKIAMOMINXCS [EMUETHHU3UPYIOIIUMH [Opa-
xerusmu LITHC. HanbGornee coruanbHO 3HAYMMBIM U HaHMEHEe
W3YYEHHBIM CPE/IH HUX SIBIISICTCS] PACCESIHHBINA CKIIEPO3.

Ienb ucciteroBaHms - U3YYUTh BIHSHIE TOPMOHOB IIIUTOBHU/I-
HOH JKeJIe3bl Ha MPOIECChl PEMUEITHHU3AINH Y KPbIC Ha KYIIPH-
30HOBO¥ MOJIEITH PACCESIHHOTO CKJIEPO3a B CPABHEHUH C ITPOLIEC-
COM THIIOTHPE03a.

OOBEKTOM HCCIEOBAHUS CITYXKUIU TOJOBO3PEIbIE KPBICHI-
camibl (4-4,5 mec.) muann Bucrap maccoit 180-300 r (n=35).
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DKCrepUMeHT MPOBOAMIICS Ha 0ase kadeapbl papMaKoIOTUH U
¢apmaumn CeBepo-3araHoro rocy1apcTBEHHOIO MEIUIIMHCKOTO
yauBepcutera um. V.M. MeunukoBa Munsnpasa Poccun. XKu-
BOTHBIC pa3zieieHb! Ha 4 rpynisl: | rpymnma - «koHTposb» (n=5); 11
IpyMa - «IeMUeInHu3aLusD) (Tonpko Kynpusos, n=10); III rpymn-
Ia - «runepTupeosd» (Kynpuszox + L-tupokcun, n=10); IV rpynna
- «TUMOTHPEO03» (KYHIPHU30H + MponuiTuoypari, n=10).

Psan uccnenoBareneil cuuTaroT, YTO TPUHOATUPOHUH pEry-
JUPYeT CUHTE3 MHUEIHMHA Yepe3 sJepHble peLienTOphl K THPEO-
UJHBIM TOpMOHaM. B IIpoBeIeHHOM HCCIIEIOBAaHHU IPOLECCHI
JIEMUEJINHU3ALUN CMOJICJIMPOBAHBI C TIOMOLIBIO KYIIPU30HOBOH
MOJISITH, KOTOpasi IPeCTaBIsIeTCsl HanbojIee ONTHMaIbHBIM Me-
TOZOM, TaK KaK I103BOJIIET PACCMOTPETh IPOLIECC AEMHUETHHN3A-
LIUM B OTCYTCTBUH AQyTOUMMYHHOT'O KOMIIOHEHTA.

Pesynbrarsl nccienoBaHus MOKA3ald BBICOKUE MHUEIHHO- U
AKCOHOIPOTEKTHBHBIE CBOWCTBA TOPMOHAJIBHBIX IpErapaToB
LIUTOBUIHOMN JKEJIE3bl.
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