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Facet pain syndrome.
Underlaying mechanisms of acute stage
with thoracic spinal unit example

The fixed small thoracic vertebra dislocation has been modeled on animals (rabbits) to simulate the biomechanics
changes revealed on X-ray images (illustrated) in patients with thoracic zygapophyseal joints arthralgia. Involved spinal
motional unit’s tissues were investigated by light microscopy after 7 and 14 days. The most reactive tissue was the fold
of a capsule’s synovial membrane inside zigoapophyseal joint. Densely innervated by myelinated and unmyelinated
nerve fibers synovial fold has been enlarged in average more than double as a result of edema and it was pinched
closely between zygapophyseal facets. The intact synovial fold is presented for comparison. Specific changes of neural
cell’s pools in substantia gelatinosa of Rolando and cells in lateral horn (sympathetic neural centers) of spinal cord gray
matter were arose simultaneously on the level corresponded to displaced zygapophysal joints. Described mechanism
triggers nociceptive afferentation from a swollen and squeezed synovial fold receptors with the facet pain syndrome of

Key words: facet pain syndrome, zigapophysial joints, synovial membrane, synovial fold of zigapophyseal joint’s capsule,

dorsalgia, nociceptive spinal reaction.

Introduction

Facet syndrome (FS) with back pain has
been discussed more than 100 years (Gold-
waith J.E., 1911; Giles |.G.F,, Taylor J.R., 1987)
and described as a chronic lumbar spinal pain
caused by pathologies of a zygapophyseal
joints (Baster T., 2012). FS is considered as
aresult of numerous potential causes of pain:
the age-related degenerative impairment
of intervertebral disc, spondyloarthrosis,
muscle- or ligament-related injuries etc.
(Cohen S.P., Raja S.N., 2007). However,
the processes within the specific anatomical
structures of Z-joints, which produce the ir-
ritation of pain afferents signaling with FS
of biomechanics nature have not been enough
illustrated to date. We have not found convin-
cing study results concerning mechanisms
of pain involved in FS on the thoracic level
in spite of certain attempts to solve the prob-
lem and related intensive discussing
(Baster T., 2012).

There is a set of nonsurgical effective ap-
proaches in FS treatment including the local
medicine blockades (Manchikanti L. et al.,
2012), exposure to extreme low temperature
(cryoablation), high temperature radiofre-
quency and chemical neurolysis, radio-
frequency ablation (Soloman M. et al., 2010).
The basic point of action of the methods
mentioned above is a facet denervation —
to affect nerves supplying periarticular and
articular tissues. So, this is an evidence for
the nociceptive afferentation from zygapo-
physeal joints. However, these facts do not
explain, which exact anatomical structures are
responsible for the irritation of the pain af-
ferents.

Analysis of the thoracic X-ray images
in 340 patients with nonspecific middle back
pain have showed that biomechanical devia-
tions in spinal unit were more frequent than

degenerative disorders: 59.06% and 40.94%,
respectively (Gongalsky V.V., 1994; 2014).
This study did not involve the patients with any
inflammatory signs of spondyloarthritis
or spondylitis; inclusive criteria suggested
negative inflammatory tests (rheumatic tests,
inflammation blood and urine markers).
The herniation of the thoracic disc, spinal
stenosis, any sort of malformations, osteopo-
rosis, neoplastic processes, wedge-shaped
deformation of the vertebrae, vertebrae orribs
fractures and any other kind of pathology
which could be cause of spinal pain were
excluded. Polyradicular and pyramidal neuro-
logical signs were not present in studied pa-
tients. The study has shown (Gongalsky V.V.,
1994; 2014) that involved functional spinal unit
(FSU), verified clinically as a «painful», had
common specific biomechanical characteris-
ticsin most cases: asymmetry of the interver-
tebral gap; slight lateral displacement
of the vertebra; sign of lateral deviation
of the spinous process (Fig. 1). Combination
of these three revealed shifts in FSU was
considered as a minimal fixed rotational dis-
placement of the thoracic vertebra with
a within the range than slightly exceeded
physiological limits.

Objective

The objective of the study was to verify
exact structures in thoracic zygapophysal
joints, which can source of nociceptive af-
ferentatinin a pain FS of biomechanics nature.

Materials and methods

The fixed small rotational displacement of
the vertebra, which had been revealed with
radiographic examinations of patients with
nonspecific thoracic back pain was modelled
on rabbit thoracic spine (Fig. 2) (Gongal-

sky V.V., Tulinova E.V., 1987). Protocol of
the experimental study was approved by
the institutional Animal Care Ethic Committee
of National Medical University named after
0.0. Bohomolets.

The total of 42 rabbits (Chinchilla breed)
were involved in experiment. 35 rabbits were
randomly divided into 7 experimental groups
with 5 rabbits for each one. 7 animals served
as control group (1 animal for each experi-
mental group). The strictly unified metho-
dological conditions for rabbits were provided:
the same ancestryline, age (4-5 months old)
and weight (2.5-3.0 kg). Animals were kept

Figure 1

X-ray frontal image of the upper part of tho-
racic spine of the patient with dorsalgia. Right
site spinal deviation process is combined
with rotational displacement of the T  verte-
bra: asymmetry of the intervertebral gap;
the slight lateral displacement of the vertebra
to the right; the sign of lateral deviation
of the spinous process
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Figure 2

Radiographic images of rabbit thoracic spine
in lateral and frontal projections. The model
of the rotational T, vertebra deviation was
reproduced on animal model and simulated
the thoracic vertebra displacement in patient

with dorsalgia

Figure 3

otk .
Microimage of rabbit spine on the 7" day
of T, rotational displacement vertebra mode-
ling. Slight subluxation of the zygapophy-
seal articular processes with intact cartilage:
(2) and (3). The edematous fold of synovial
membrane (1) and closely wedging it be-
tween zygapophyseal articular processes
can be seen.

Staining technique: hematoxylin — eosin. Zoom: 3.9x10

Figure 4

Microimage of rabbit spine of the control
group. No vertebral subluxation has been
revealed. On the left photo intact synovial fold
is marked with arrow. Digits 1 and 2 indicate
zygapophyseal joint processes with intact
cartilage. On the right photo detailed en-
larged part of the intact synovial fold is shown
(marked with arrow).

Staining technique: hematoxylin — eosin staining.
Zoom: 3.9x10

in identical conditions before and after surgi-
cal procedure. The minor operation was car-
ried out under the total intravenous anesthe-
sia using the anaesthetic agents: ketamine
2.0 mg/kg, diazepam 0.5 mg/kg and dro-
peridol 1.0 mg/kg. Duration of surgical pro-
cedure was not traumatical and did not exceed
12 minutes: the apexes of the second and
third thoracic spinous processes were denu-
date surgically by small section over them.
The modeling of rotational displacement of
the vertebra was performed by a dosed mo-
ving of the Th, spinous process to the leftand
we approached it down to the Th,, spinous
process. Both spinous processes (Th,, and
Th, ) were tied together by ligature. A wound
was sutured in layers.

Animals were taken out from experiments
on 7, 14, 28, 42, 56, 84 and 168 days
(7 groups) with using intravenous injection of
thiopental sodium (2 ml of 10% solution) into
the lateral vein of the rabbit ear.

Parts of the spine (T -T,) with adjoining
tissues were cut out and placed in to 10%
formalin for 3 days. Decalcification was per-
formed in 5% nitric acid in formalin, then
in spirits of growing concentrations, further —
in 96° ethyl alcohol and ether mixture (1:1).
After that, they were passed through celloidin
of different density and filled up in slabs. The
ladder-shaped slices of 7-10 microns section

thickness were made on sledge microtome
and imbued by hematoxylin and eosine.
Slices were desiccated by 96° ethyl alcohol,
cleaned by xylol and put into balsam. The light
microscopy was performed under 10th objec-
tives and 3.9" ocular.

Spinal cord segments corresponded to
the level of displaced vertebra were studied
toinvestigate neuronsin the different Rexed’s
laminas. To confirm a pain afferentation in-
cluding its autonomic component in FS, the
neurons in the gelatinous substance of Ro-
lando in posterior horn as well as neurons of
the lateral horn of spinal cord gray material
were examined.

The results after on 7 day of experiment
(acute stage of back pain) have been de-
scribed in the article. The image correspon-
ded to subacute stage of pain on 14" day
of experiment has been presented for com-
parison.

Results

The most significant changes in dislo-
cated thoracic FSU tissues have been de-
tected in zygapophyseal joints. The marked
edema of the synovial fold and wedging it
tightly between zygapophysial facets were
discovered after 7 days of forming fixed
rotational vertebral displacement in FSU

(Fig. 3).

Changes in acute stage of FS is shown
on Fig. 4. The intact synovial fold is presented
for comparison.

On the 14" day of the experiment the
synovial fold was still edematous and enlarged
but less tightly wedged between zygapophy-
sial articular processes (Fig. 5). Morphologi-
cal picture corresponds to subacute stage
of FS.

Described inflammatory changes of the
synovia fold were regressing gradually even
in maintained subluxation. The histological
signs of another different causes of spinal pain
had been occurring gradually up to 168" day
of the study (approximately within 6 months),
forming some different chronic causes of
spinal pain.

Discussion

Biomechanics of a thoracic spine is rather
complicated. There are some basic move-
mentsin athoracic FSU: flexion and extension
in a sagittal plane, rotation in a horizontal plain
and a slight tilt in a frontal plain. These move-
ments are proceeding simultaneously to
provide physiological mobility in thoracic FSU.
Physiological ranges of movements in each
thoracic FSU are minimal. The required mobi-
lity of the entire thoracic spine is provided by
the sum of numerous independent small
movements of each FSU. Described move-
ments are physiological, painless and not
traumatic.

Analysis of spinal areas on the level of
dorsalgia by X-ray images assessment has
shown the common specific biomechanical
deviations in FSU which were detected more
often than degenerative abnormalities (Gon-
galsky V.V., 2014). The mostimportant of them
were the slight lateral displacement of a ver-
tebra and lateral deviation of the spinous
process. The phenomenon of lateral deviation
of the spinous process has been discussed in
terms of should it be considered as a sign of
pathology or not. It may really be an innate
curvature of the process. But, dislocated
spinous process as a sign of FSU pathology

Figure 5

This is a microphotography of rabbit’s spine.
14 days after forming displacement of the third
vertebra. Minimal displacement of zigapophy-
sial articular processes is visible. The synovial
fold is edematous, but less enlarged and less
tightly wedged between the zygapophysial
articular processes. This is a picture of the
facet syndrome in subacute stage.

Hematoxylin and eosin staining. Zoom: 3.9x10




has been described and even declaratively
patented (Suvak V.V., 1982). According to our
investigations (Gongalsky V.V., 1994; 2014),
the deviation of the spinous process becomes
clinically significantin case of a vertebra rota-
tion in a range extended a little more than
physiological (Gongalsky V.V., 2014). This
deviation accompanied by specific clinical
signs: rotated apex of the spinous process
was a locally painful in palpation as well as
painful regions over zygapophysial joints in
paravertebral zones.

It is important to notice that the dege-
nerative signs were presented not only in af-
fected FSU but also in intact («painless»)
spinal segments to the same extent.

Modelling of the rotational thoracic ver-
tebra displacement on a human spine speci-
men without soft tissues showed that
the maximal angle of rotation of the thoracic
vertebra in horizontal plain was 5° (Gongal-
sky V.V., 1994). In case of intact soft tissues
in FSU, the range of this motion was de-
creased substantially up to 2-3° (Gongal-
sky V.V., 1994). D.J. Maiman and FA. Pintar
(1992) described the maximal angle of the
thoracic vertebra rotation as 9°. According to
our research, the same angle of vertebra rota-
tionis possible, butin case of exceeding rota-
tion which is more than physiological. It is
possible only with additional lateral tilt of a
vertebra body coupled with its side small
displacement. There are some available data
(Maiman D.J., Pintar FA., 1992) affirmed the
side thoracic vertebra tilt. According to our
data (Gongalsky V.V., 1994), separated side
tilt in that range is not possible without ac-
companied extra rotation. This two biome-
chanics factors lead to asymmetry of inter-
vertebral gap (the second X-ray sign). The
third signis alocal asymmetrical banding ina
spinal unit (Gongalsky V.V., 2014). The total
sum of described movements provides the
thoracic vertebra extra rotation. So, this kind
of a thoracic vertebra extra rotation detected
on frontal X-ray images has integrated sign —
small extra deviation of spinous process.

Extra deviation of a spinous process can
differ in its range. It is possible to locate it,
for example, in a top or in a beginning of
scoliotic arc. Solitary vertebra displacement
may happen during overload of a spine: in
lifting of heaviness, during awkward move-
ment or in staying in uncomfortable posture.
In any case, the side deviation of spinous
process coupled with painful areas and men-
tioned X-ray signs indicate FSU instability
with biomechanical reaction of zygapophy-
seal joints in the form of asymmetry facets
dislocation.

The fold of a synovial membrane is lo-
cated in joints cavity and does not prevent
movements of joint in physiological range.
But, in over-dislocation of facets, the syno-
vial fold reacts rapidly with edema. Inflam-
mated synovial fold becomes nonflexible
body. It gets wedged between joint facets
and prevents further joint motion. Thus, it’s
possible to assume that rapid enlargement
of synovial fold is a protective reaction aimed
to prevent mechanically further facets motion
and more serious trauma. Synovial mem-
brane is abundantly innervated by thinly

myelinated and unmyelinated nerves trunks
(Wyke B., 1972) and endings around vascular
plexuses (Mapp P.I., 1995). The most sig-
nificant are the articular receptors of IV Type
category embraces the non-capsular nerve
endings in joint tissues, being represented
by lattice-like plexus and free nerve endings.
IV Type plexus system is a distinctive neural
representative for fibrous tissue of zigapo-
physeal capsule. Plexus nociceptively in-
forms us about deformation or stretching of
the capsule together with the Ill Type very
slowly adapting endings in ligament attach-
ments to a bone. All capsule receptors and
intra-capsule nerves are anatomically con-
nected with vessels (Wyke B., 1972) and
should respond to inflammation of the cap-
sule synovial membrane in over-stretching
and capsular tissue inflammation. This is the
most possible reason of developing patho-
logical nociceptive (pain) afferentation from
receptors in swollen synovia fold.

The evidence of pain afference has been
expressed with specific neural cells reaction
in substantia gelatinosa of Rolando (Gon-
galsky V.V., 1994) and in lateral horn (Gon-
gal’skii V.V., Kuftyreva T.P., 1992) of spinal cord
gray matter on the level related to the FSU with
dislocated vertebra. Substantia gelatinosa
controls pain signaling (Petras J.M., 1968).
The neural cells reaction in a lateral horn of
medulla spinalis (sympathetic centers) is
evidence of well known sympathetic tinge of
vertebral pain.

Conclusions

The cause of pain in FS of biomechanics
nature is a trauma of zigapophyseal joint soft
tissues in a small over-range motion of the
facets and fixed them in dislocated position.
Even small trauma resulted from an awkward
body movement or being in uncomfortable
posture may produce the same over-disloca-
tion in FSU where zigapophyseal joint fold of
synovial membrane responds first. Synovial
membrane of thoracic zigoapophyseal joints
is a reactive tissue which is capable to enlarge
immediately by inflammation in trauma even
due to the small over-range movements of
spinal motional unit. This is the one of com-
pensatory mechanism to block a spinal unit
for preventing further dislocation of the facets
and more serious impairment. The synovial
membrane is innervated by thinly myelinated
and unmyelinated nerve fibers. This is the
reason of arising nociceptive afferentation out
of receptors from swollen and squeezed sy-
novial fold. The painful spinous process is a
result of irritated segmental neural fibers
which supply zigapophyseal joints within one
segmental sclerozone. Specific changes of
neural cells in substantia gelatinosa of Ro-
lando and cells in lateral horn (sympathetic
neural centers) of spinal cord gray matter
arose on the level corresponded to the dis-
placed zygapophyseal joints. This is an evi-
dence for the pain afferentation in FS of bio-
mechanical origin.
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daceTkoBUit 601bOBUIA
cuHppom. MexaHiamu
rocTpoi ¢a3u Ha npuknaai
rPYAHOro pyxoBoro
cermeHTta xpeobTa

B.B. loHranscbknn

Pe3tome. Ha 1BapuHax (KpoJsisix) 3Moaesbo-
BaHO MiHiMaJsibHe IKCOBaHe 3MILLEHHS rPy/a-
HOro xpebus, Lo BiATBOPIOBaII0 bioOMexaHI4Hi
3MiHW, BUSIBJ/IEHI HA PEHTIreHorpamax y Xsopmx
Ha apTpaJsIrito B 4iNSTHKax rpyaHmnx MixxxpeoLe-
BuX cyrno06iB (peHTreHorpama HaBegeHa).
ZlocnimkeHo TKaHWHW 3a/1y4eHOro PyxXoBOro
cermeHTa xpebta yepe3 7 1a 14 aHis. HaviBu-
LLlY peaKTUBHICTb BUSIBJIEHO B iJISIHL BUPDOCTY
CUHOBIa/IbHOI 000JI0HKM Karcyim MixxxpeoLe-
BOro cyrsioba. PacHoO iHHepBoBaHWi be3mie-
JIIHOBUMWU Ta C1abKOMIEIHI30BAHUMM TOHKU -
My BOJIOKHaMM BUPICT CUHOBII 30i/1bLLYyBaBCs
OinbLLIE HX BABIYi BHAC/AOK HAOPSIKY i LLi/TbHO
BKJIMHIOBABCSI MiXX POOOYUMU [TOBEPXHIMM
cyrnoba (pacetkamu). i NOPIBHIHHS Ha-
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BeJeHO HEe3MIHEeHW CUHOBIaIbHWI BUPICT.
OnaHo4acHo 3aikcoBaHO 3MIHM B ry/iax HEP-
BOBUX KJIITUH XenaTnHOo3HoI cybcTaHLii Po-
J1aHa0 Ta 6OKOBUX Porax (CUMMnaTyuYHI LIeHTpu)
CIpoi pe4oBVHM CMIMHHOIO MO3KY B CEIrMEHTaX,
SKi Bignosigaan ANCa0KOBaHUM Cyriobam.
OnvcaHuii MexaHi3M 3arycKae HOLMLIENTUBHY
aepeHTadito 3 peLerntopiB HAbPSKIOro i me-
XaHIYHO YLLI/IbHEHOIO CUHOBIa/IbHOIO BUPOCTY
rpv GioMexaHi4HO 3yMOBJIEHOMY OO/IbLOBOMY
paceTkoBOMY CUHPOMI.

Kniou4oBi cnoBa: ¢acetkoBuii 601b0Buii

Pesiome. Ha XunBOTHbIX (Kposikax) cMoge-
JINPOBAHO MUHUMAaJIbHOE (PUKCUPOBAHHOE
CMeLLeHVe rpyaHoro rno3BoHkKa, KOTopoe Mno-
BTOPU/I0 OMOMEXaHNYECKNE N3MEHEHMUS,
BbISIB/IEHHbIE HA PEHTreHorpamMmmax y 60JibHbIX
C apTpanrver B 061acTy rpyaHbIX MEXro3-
BOHKOBbIX CYCTaBOB (pPEHTreHorpaMma rnpu-
BefeHa). VIayyeHbl TKaH BOBJ/IEYEHHbIX M0-
3BOHOYHbIX [ABUraTe€sibHbIX CErMEHTOB 4Ye-
pe3 7 n 14 gHen. Hanbonee peakTtuBHbIM
oKa3aJsicsi BbIpOCT CUHOBMAIbHOM 000/104KM
KaricyJsibl MEXNO3BOHKOBOro cyctasa. Obusib-

BaHHbIM cycTaBam. OnncaHHbI MEXAHU3M
3arnyckaet HoumLenTUBHYyo agpepeHTaLmio
M3 PeLernTopoB OTEKLIEro N MEXaHNYEeCKU
yLeMJIEHHOr0 CMHOBMAaJIbHOr0 BbIPOCTA
rpv bromexaHn4ecku 00yc10B/IEHHOM pace-
TOYHOM 60J1IEBOM CUHAPOME.

KnioueBble cnoBa: gpacetoyHbivi 601€BOM
CUIHAPOM, MEXINO3BOHKOBbIE CYyCTaBbl, CUHO-
BuasibHasi 000/104Ka, BbIPOCT CUHOBUA/IbHOM
000J104KM KariCyJibl MEXITO3BOHKOBOIO CyCcTa-
Ba, opcasirvsl, HounuernTuBHas CrimHasbHasl
peakuusl.

HO MHHEPBUPOBAHHbINI 6E€3MUESTMHOBBLIMU
n cnaboMUennHN3NPOBaHHLIMU TOHKUMU
HepPBHbIMW BOJIOKHaMU BbIPOCT CUHOBUU yBE-
n4nBacst B cpeagHemMm b6osiee 4eMm BABOE
BC/ieACTBMEe OoTeka U MnJ1oTHO BKJIMHWBAJICSH
MexXay CyCTaBHbIMU NOBEPXHOCTAMU (paceT-
kamu). LLns cpaBHeHWs npuBeaeH HEN3MEHEH-
HbIVi CHOBUAJ1bHbIV BbIPOCT. O4HOBPEMEHHO
3apuUKCpPOBaHbl UBMEHEHWS B yJ1ax HEPBHbIX
KJIETOK XeNlaTMHO3HOM cybcTaHummn Ponango
n GOKOBbIX porax (CuMnaTu4eckmne LeHTPbI)
Ceporo BeLLecTBa CrIMHHOIO MO3ra B CerMeH-
Tax, KOTOpble COOTBETCTBOBAJIN ANCIOUMNPO-

CUHAPOM, MiXXpebLeBi cyrniobu, CUHOBIaJb-
Ha 060J10HKa, BUPICT CUHOBIAJIbHOI 060JI0HKN
Karcyim MixxxpeobLeBoro cyrsioba, Aopca’iris,
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e O6beM xenynoo4ykoB. B rpynne pecBepaTtpona OH yBENNYWIICS

B OonbLuen ctenenn, 4em B rpynne nnauebo (33 n 27% coort-

BETCTBEHHO). OTO BMECTEe C M3MEHEHNSIMM B 0ObEME MO3ra

CBUAETENLCTBYET O 60JIbLLIEM CHUXEHMM BOCNANEHNS B FONOB-

HOM MO3ry NPy NPUMEHEHMN pecBepaTpona.

Y1o kacaetcs yposHs AB40 B nnaame kposu 1 LICX, oH moxeT
KOCBEHHO yka3blBaTb Ha nMpouecchl 0bpas3oBaHusa OGnawek. Tak,
NP NOBbILLEHHOM PUCKE BO3HUKHOBEHNS BA 1 ee nporpeccupo-
BaHUM ypoBeHb AP 00bI4HO CHMXaeTcs. XoTs 6onee A40CTOBEPHbIM
MapKepoM MPUHATO cymnTaTb COOTHOLIeHne AB42/AB40, koTopoe
0ObIYHO CHMXXAEeTCs NP ycyrybneHnm CMMnToMaTnkn aToro 3abo-
nesaHus (MettiA.L. etal., 2013). YunTbiBag TO 4TO Npenapar He oka-
3blBaN BANSHUS HA ypoBeHb AB42, cooTHoweHne AB42/AB40 Bce xe
NMEeNo TEHAEHUMIO K CTabmnnmsaumm B CPaBHEHUN C FPYNMON nna-
Le6o, 4TO A0SIKHO ObII0 0TOOPA3UTLCH 1 HA YPOBHE KOTHUTUBHOIO
$pyHKUMOHMpPOBaHMS. OaHako AOCTOBEPHbLIX pasnmymii no 6annam
wkansl MMSE mexay rpynnamMm He BbIIBUNN.

Kpome BbilLeNpuBEOEHHOrO, Npenapart He Oka3biBa BANSIHUS
Ha ypoBeHb Tay-npoTtenHa B LLCXK n nna3me Kposu, Ha 06bem run-
nokamna WUnu TOJNLWMHY SHTOPUHANIbHOW KOpbl. Taknm 06pasom,
YY€EHbIE MONy4YnIv NPOTUBOPEYMBBIE PE3YIIbTAThI: C O4HON CTOPOHbI,
npenapar oka3biBaj BIMSHME HA HEKOTOpPbIE Mapkepbl BA, ¢ apy-
rO — AOCTOBEPHO He yJyyLlan KOrHUTUBHOMO PYHKLIMOHNPOBAHMS.
B 106aBOK K 3TM pe3ynbTaTam BbIIBUSIM ELLLE OAMH NOJIOXUTENbHbIN
addeKT Tepanum pecsepaTposioM — AOCTOBEPHOE CHUXEHME Ya-
CTOTbl BO3HNKHOBEHUS 3/T0KQYECTBEHHbIX OMYyXOJel B CPaBHEHMN
¢ nnauebo (p=0,048).

Kak 3aknoumn goknagymk, BBMAY XOPOLIEen nepeHoCMMOoCTur
B OyayLlem cnenyeT oxmnaatb ninbo 6onee macwTabHbIX UCCNeao-
BaHM NO pecBepaTposly, MO0 Mo CMHTETUYECKMM npenapaTam
¢ 6onblien 6MOOOCTYNMHOCTLIO, KOTOPLIE KOMUPYIOT Er0 AENCTBUE.
BnonHe BepoATHO, 3TV UCCnenoBaHMs NOMOIyT YAy4LlLUTb Tepanuio

npu BA.
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HoBoe HaTypanbHOe BeLwwecTBO NOMOXeT

npu 6one3Hu Anburennimepa

B HOBOM paHOOMN3MPOBaHHOM KOHTPOJIMPYEMOM KITMHUHYECKOM
NCNbITaHUN NOATBEPANIIN MONOXUTESNbHbIE 3D PEKTLI PECBEPATPO-
na B OTHOLIEHUN YyPOBHSA B-amunonaa B uepedbpoCcnmHanbHON
XNOKOCTM 1 Nna3mMe KPOBU Y NALMEHTOB C 00ne3Hblo AnbLrerimepa
(BA). docTtmxeHna Takoro agppekra B n1e4eHUn 3Ton Kateropmm
NayMeHTOB OYEHb BAXHO, MOCKOJIbKY UMEHHO AUCPEerynsayns
B-amunonpa v ero OTNI0XEHNE B FOSIOBHOM MO3rY SIBASIOTCH M1aBHOM
NPUYNHON TUNNYHOW Ons BA cuMmnTOMaTUKK.

Pecsepatpon — HaTypasibHbI HEHOI, CUHTE3UPYEMbI PACTEHN-
SIM1 B OTBET Ha pasnnyHble BUObI NOBpeXaeHus. B HaMbonbLumx Konm-
4yecTBax OH COAEPXNUTCHA B BMHOrpaae, kakao-6006ax 1 npoaykTax nux
nepepaboTku. Mone3Hble CBOMCTBA 3TOr0 BELLECTBA YXKE A0NM0 0OCYX-
0aloTCs B HAy4HOM Muype. N3HavanbHO npegnonaranu, YTo ero MOXHO
MCMNONb30BaTb KaK HaTypasibHbIA Npenapar 4Jj1a 1ev4eHnst NaumMeHToB
C KapAnOBaCKYNSAPHLIMM 3a00NIEBAHUSIMI 1 C HEKOTOPbLIMM BUAAMM Paka,
OQHaKO NOJNy4eHHas gokasaTtenbHas 6a3a 0CTaeTcst HeyoeaUTeNbHON.

HoBbIN BCMIECK MHTEpPeca K NoNe3HbIM CBOMCTBAM pecBepa-
Tposa BO3HUK NOCNE NOJIyYEHUS OAHHbIX HA XWUBOTHbLIX MOAENSAX
0 €ro B/IMSIHAN Ha BO3PACTHOE CHMXKEHME KOMHUTUBHBIX QYHKLINIA.
PesynbTatbl HOBOro UccnenoBaHus, HO yXe C y4actuem nu, ¢ bA,
npeactaBui OOKTOp meauumHbl CkoTT TepHep (Scott Turner)
n3 YHnsepcuteta IxopoxrayHa Ha KOHepeHUUmn, NOCBSLLLEHHON
KNMHWUYECKUM nccnenosaHmnsam no bA.

o cnoBam y4eHoro, B uccnegosaHmm yyactsosanu 119 naym-
€HTOB, MPUMEHSIBLLUNX, KPOME CTaHO4APTHOr O JIeYEHWSs], pecBepaTpor
B 0o3e 500-1000 mr 1 pa3 B cyTku mnmn nnauebo. JamtenbHOCTb
Tepanun cocTtaBmna 12 Mec, Ha MPOTSXXEHUN KOTOPbIX NALUMEHTbI
npoxoamnun nepuognyeckoe obcnegoBaHme ¢ OLLEHKOM UX COCTOS -
HWS MPY NOMOLLM KpaTkKomn wkasbl OLEHKN MCUXNYECKOro cTatyca
(Mini Mental State Examination — MMSE) 1 nsmepeHue pasnmnyHbix
nabopaTopHbIX NoKa3aTenen.

MNocne kypca nevyeHuns B rpyrrne pecsepaTposia HEKOTopbIe MNo-
Kasatenun oTan4anmcb OT TaKOBbIX B rpynne nnauebo, Bkoyas:

¢ YposeHb AB40 B nna3me KpOBU 1 LLEePeOPOCNNHANBHOM XNOKO-
ctn (LLCX). Mpn npueme npenapara ero ypoBeHb NPakTUYeCKN

He namenuncs (—1% e LLC>X n —-6% — B nna3me KpoBu), B TO Bpe-

Ms Kak B rpynne naauebo OH 3Ha4uMTenbHO cHuauncsa (—-14%

B LLCXK 1 -20% — B nnasme kposwu).

¢ O6bem mo3ra. B rpynne akTmBHOM Tepanuy OH CHU3ucs bonee

3Ha4MTENbHO, YeM B nNnauebo (-3 n —1% COOTBETCTBEHHO). Bumaauit beszweiixo
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