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EDITORIAL

AJHMS | 2/1/2021 www.ahms.am

It is almost impossible to imagine a form of life
without the ability to feel — sensation. The sensory sys-
tem in humans has been studied for centuries, start-
ing from Aristotle’s concept of the common sense, up
to now when the discovery of new sensory receptors
was made. A neuroscientist with Armenian origins
Prof. Ardem Patapoutian and his colleague Prof. Da-
vid Julius, were awarded the Nobel Prize in Physiology
or Medicine in 2021 for an astonishing work: the dis-
covery of receptors for temperature and touch.

Biography

Ardem Patapoutian was born in an Armenian fam-
ily in Beirut, Lebanon in 1967. His family permanent-
ly moved to the United States when Ardem was 18.
Four years later, in 1990, he received Bachelor’s de-
gree in Molecular, Cellular and Development Biology
from the University of California, Los Angeles. Then,
he received his PhD in Biology at the California In-
stitute of Technology in 1996. The academic pathway
was followed by a postdoctoral research program with
Dr. Louis Reichhardt at the University of California,
San Francisco. Mr. Patapoutian, an assistant profes-
sor since 2000, and an associate professor during
2005-2008, reached full professorship in 2008, has
mastered in the Cell Biology during 2008-2012, and
in the Molecular and Cellular Neuroscience during
2013-2017 at the Dorris Neuroscience Center, Scripps
Research, San Diego, California. The latter is one of
the most influential institutions worldwide, focused
on the development of fundamental innovations in
healthcare. Patapoutian’s works were published in

Ardem
Patapoutian

A New Nobel Prize
Laureate In Physiology
Or Medicine 2021

such well-established journals, as Nature, Science,
Cell, etc. Since 2014 till now, Ardem Patapoutian is a
professor, investigator at the Howard Hughes Medical
Institute, Department of Neuroscience, Chevy Chase,
Maryland. His work is well summarized on the special
webpage https://patapoutianlab.org dedicated to his
team’s research activities. Here we try to present the
most important aspects which have led to his career
marking award.

The discovery of the molecular basis
of heat (TRPV1) and touch (Piezo2)
somatosensation

The sense of touch incorporates physical (thermal,
mechanical) and chemical (pain, itch) components.
The role of touch neurons is to distinguish between
painful (noxious) and non-painful (innocuous) stimuli.
Each time a noxious stimulus triggers touch neurons,
a pain cascade is activated. This process is protective
in the context of acute pain, i.e. due to acute injury of
inflammation. However, chronic pain is a state beyond
appropriate pain response. Chronic pain syndromes
pose a real challenge for clinicians, so it is essential
to identify the underlying mechanisms of pain, thus
targeting new therapeutic sites.

The work of Prof. Patapoutian and colleagues was
dedicated to the identification and characterization of
ion channels activated by various changes in thermal
energy ranging from noxious to innocuous affecting
factors. These ion channels were defined as so-called
molecular thermometers of the body. However, they

DO0I:10.54235/27382737-2021.v1.2-8. Published online: 30 December 2021




also play essential role in pain and inflammation as
they also act like polymodal chemosensors.

The interest around the sensory receptor research
increased due to the studies performed in 1950s that
discovered the first heat-sensitive receptor. Those
studies showed that gustatory sweating occurred due
to sensory influence of active component in chili pep-
pers — capsaicin (8-methyl-N-vanillyl-6-nonenamide).
Capsaicin was shown to be an activator of ion chan-
nels in sensory neurons.

Prof. Julius continued the research identifying the
capsaicin receptor. Firstly, his team isolated a gene
from the DNA, which was then revealed to be respon-
sible for synthesis of a capsaicin-sensitive protein -
a transient receptor potential (TRP) cation channel.
The TRPV1 (vanilloid receptor 1) was ectopically ex-
pressed in cells. The results resembled electrophys-
iological properties of native sensory neurons, when
evoked by capsaicin. Then, a heat-evoked response
was observed for the TRPV1, with a thermal pain-like
response when the activation threshold was crossed.
This was an important finding, as it was later trans-
lated to the effect of increased sensitivity to heat
during inflammation. The collaboration of Julius and
Patapoutian resulted in the identification of TRPM8
receptors being activated by low temperature within
temperature range, which causes sensation of innoc-
uous cold. Besides these findings, recently a new mol-
ecule TRPA1 was identified in the Patapoutian’s lab,
currently in phase | clinical studies.

On the other hand, it is known that mechanical
force plays an important role in somatosensory sys-
tem, as well as others. It was identified that Piezol
and Piezo2 receptors are ion channels involved in
translating physical stimuli into chemical signals. The
abovementioned receptors are mechanical transduc-
ers located in various cells: red blood cells, vascular
endothelial cells, touch and proprioceptive neurons.

Prof. Patapoutian started the research in mecha-
noreceptors together with his postdoctoral fellow Ber-
thrand Coste. They identified an intrinsically mecha-
nosensitive cell line, called Neuro2A. A global gene
expression analysis was performed for Neuro2A cells
identifying 72 candidate genes, and the FAM38A gene
with consecutively expressed PIEZO1 protein was iden-
tified as the one responsible for mechanical pressure
sensation. PIEZO2 was discovered later, and it was

also found to be expressed in the dorsal root ganglion
sensory neurons, as well as to be responsible for light
touch. It was shown by the Patapoutian group, that
PIEZO2 is the principal transduction channel for pro-
prioception in mice. The PIEZO family has not been
identified in vertebrates before, thus representing a
new protein family of mechanotransducers. PIEZOs
were shown to play a role in mechanosensitivity in in-
ternal organs including studies on vagus and glosso-
pharyngeal nerves: PIEZO1 and PIEZO2 are present in
sensory neuron ganglia of those. PIEZO2 is involved
in gastrointestinal system, i.e. enterochromaffin cells,
thus being responsible for the formation of signaling
response to enteric luminal mechanical stimulation.
PIEZO1 is a sensor of mechanical forces in endothelial
cells, red blood cells, being responsible for the regu-
lation of vascular tone, cell volume homeostasis.

Why is this important?

The relevance of the identification of mechano-
and thermo-receptors in cells should not be under-
estimated. Animal studies are the basis for clinical
research and they are the key to possible solutions
for various conditions. It was shown, that TRP chan-
nelopathies — genetic diseases in humans - cause al-
terations of temperature sensing, e.g. a TRPA1 chan-
nelopathy named Familial Episodic Pain Syndrome 1
manifesting as severe upper body pain triggered by
cold, fasting and physical exertion, whereas PIEZ02
gene mutations were observed in mice as alteration in
touch, vibration and proprioception sensations.

The genes discovered by the Patapoutian and his
colleagues are an important step in neuroscience
opening a new view on most pain-related conditions.
The receptors may be a promising target for further
research and implications in clinical science. More
practically leading to solutions in pain medicine and
improved quality of life among patients.

With great respect to our prominent
compatriot and his work

Samson Khachatryan and Davit Abrahamyan
Co-Editors-in-Chief
Armenian Journal of Health & Medical Sciences
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Wilson's disease:
a case report and brief review of the literature
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ABSTRACT

We describe a case of Wilson’s disease in a
young male, with classical clinical presentation,
who underwent a conventional pharmacological
treatment with positive outcome. Also, we present

a short discussion of the main aspects of patho-
physiology, clinical presentation, and treatment of
Wilson’s disease.

Keywords: Wilson’s disease, Kayser-Fleischer
rings, copper, penicillamine

CASE DESCRIPTION

The patient is a 28-year-old otherwise healthy
male. Four years prior to his admission, he noticed
involuntary posture in his left hand, worsening of
gait and speech, aggressive behavior, and irritabil-
ity. On the first examination, he had inappropriate
laughing, dysarthria, drooling of saliva, postural
and kinetic tremor, more prominent on the left
side, head and trunk tremor, dystonic postures in
hands, bradykinesia, slow shuffling gait, and pos-
tural instability.

Due to the lack of high-resolution MRI, 0.35T
MRI was performed - it did not reveal any lesions.
Liver ultrasound was without any obvious abnormal-
ities. The patient’s routine blood examination and
aminotransferases were within normal limits. Plas-
ma copper level was low — 2.0 pmol/L (lower nor-
mal limit - 13.4 ymol/L), and 24-hour urine copper
was high - 1.8 pmol/24h (N=0.3-0.8 pmol/24h).
The patient had Kayser-Fleischer rings (KFR) that
were visible without additional ophthalmologic ex-
aminations (Fig. 1A). Unfortunately, the ceruloplas-
min test was not available at that moment. The pa-
tient reported no family history of the neurological
or hepatic disorder.

Diagnosis of Wilson’s disease (WD) was estab-
lished, and the patient started penicillamine up to

750 mg per day divided into three doses with excel-
lent control of motor function and partial improve-
ment of behavioral symptoms. Now the patient is on
penicillamine 250 mg with a stable effect. Current-
ly, with effective treatment his KFRs substantially
faded off (Fig. 1B). It is planned to switch to zinc
acetate for maintenance treatment.

DISCUSSION AND BRIEF REVIEW

Wilson’s disease, also called hepatolenticular
degeneration, is an inherited, autosomal recessive
metabolic disorder caused by monogenic muta-
tions in the ATP7B gene that results in the loss of
function of copper transporter ATPase, impaired
excretion of copper into the bile and subsequent
accumulation of copper in the liver, and later in the
brain and other organs. It is named after British
neurologist Samuel Alexander Kinnier Wilson who
described the association of neurological extrapy-
ramidal symptoms with the liver disorder in his
1912 monograph dedicated to progressive hepato-
lenticular degeneration.

The prevalence of WD ranges between 1:30,000
and 1:40,000 [1,2] and can vary significantly across
the world. Carrier frequency is from 1:90 to 1:100
and there is a 25% risk of inheritance of two muta-
tions. The male to female ratio is 1.28 [3].
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There is growing evidence that WD is much
more prevalent than it was previously suggested.
Large screening studies based on the ceruloplas-
min plasma concentrations in Eastern Asia suggest
a higher prevalence of WD -1/1,500-1/3,000 [2,4].
A study on the genetic prevalence of WD conduct-
ed in UK showed that 1 in 40 is a heterozygote mu-
tation carrier and the probable prevalence of WD
can be as high as 1/7,000 [5]. This large gap be-
tween high genetic prevalence and a low number
of diagnosed patients with WD can be explained by
low penetrance of mutations and misdiagnosis still
frequently encountered.

PATHOGENESIS AND COPPER METABOLISM

Alimentary copper is absorbed in a small intes-
tine and transported through the cellular membrane
into the enterocytes. Transport from enterocytes
to bloodstream is performed by transmembrane
protein APT7A. Copper is then transported to the
liver through the portal vein, taken by hepatocytes
where APT7B protein (APT7A is absent in hepato-
cytes) binds it to ceruloplasmin and transfers it into
the blood. Excess copper is removed from hepato-
cytes into bile also by ATP7B. It is obvious how the
deficit of ATP7B protein leads to copper accumu-
lation in the liver. Ceruloplasmin is a protein that
transports 95% of total copper. It is unstable and
quickly degrades if not bound to copper and this is
an explanation why low ceruloplasmin levels are de-
tected in plasma in patients with WD. When copper
intracellular concentration in hepatocytes exceeds
the level of binding proteins, it damages hepato-
cytes. Free copper releases from the liver and tar-
gets various organs, such as the brain, eyes, red
blood cells, and kidneys [6].

Copper in the brain acts through copper-depen-
dent enzymes and normally participates in various
functions, such as antioxidant defense, neurotrans-
mitter metabolism and others. However, excess
copper promotes oxidative stress and brain tissue
damage. Copper is transported into the brain via
endothelial cells of the blood-brain barrier and
then released into the brain parenchyma by ATP7A.
Excess copper is released from brain cells into the
cerebrospinal fluid (CSF) and taken up by choroi-
dal epithelial cells that form the blood-CSF barrier.
Copper is either stored for potential transport into
CSF by ATP7B or is released into the bloodstream
by ATP7A protein, thus a defect of ATP7B protein
will cause accumulation of copper in the brain tis-
sue [6].

CLINICAL PRESENTATION

Clinical features associated with symptomatic
WD are highly variable and require a high index
of suspicion for diagnosis. While the typical age of
onset is from adolescence to early adulthood, neu-
rologic symptoms tend to develop later by approxi-
mately one decade than hepatic presentation. Only
3.8% of patients have onset after 40 [7].

Initial signs and symptoms of WD are hepatic in
approximately 40%, neurological in about 40-50%
and psychiatric in about 10% [8]. Similar to our pa-
tient, many patients with neurologic symptoms do
not have hepatic symptoms, thus the diagnosis of
WD should not be ruled out based on age or ab-
sence of obvious liver pathology.

Hepatic symptoms in WD are similar to ones
caused by other liver diseases, such as chron-
ic liver disease, liver fibrosis, cirrhosis with por-
tal hypertension or fulminant hepatic failure. The
hepatic phenotype of WD is often associated with
Coombs-negative hemolytic anemia.

Neurological manifestations usually mentioned
in the literature are dystonic syndrome, pseudo-
sclerotic (tremor, ataxia) syndrome, parkinsonian
syndrome and dysarthric syndrome, although most
patients have combinations. The most common ini-
tial neurological symptoms are dysarthria, dysto-
nia, abnormal gait, tremor, parkinsonism, choreo-
athetosis and seizures [9,10].

There are many types of tremor in WD: hallmark
classical “wing-beating” tremor (proximal tremor,
appearing when the patient holds semi-flexed out-
stretched) and seen in our patient, rest tremor, pos-
tural and kinetic tremor, intention tremor and most
prevalent non-rhythmic dystonic tremor [9,10].

Dystonia is frequently seen in WD and can be of
any distribution and severity: focal dystonia (rarely
isolated neck dystonia or writer’s cramp), multifo-
cal, segmental or generalized. Generalized dystonia
is characteristically seen in a combination with dys-
phagia, dysarthria or anarthria, severe gait distur-
bances and secondary skeletal changes in patients
with a dystonic form of WD. Dysarthria is seen in
almost all patients with WD and was also obvious on
our patient’s first visit. It usually has a mixed dyston-
ic and hypokinetic nature. It is typically accompa-
nied by orofacial dyskinesias, lingual dystonia and
so-called “risus sardonicus” — involuntary grimace
with open mouth and contracted lips [9,10].

Parkinsonism is seen in up to half of patients
and sometimes can have main Parkinson’s disease
features like bradykinesia, tremor, hypomimia
and shuffling gate [9,10]. Also, cerebellar ataxia,
choreoathetosis and pyramidal signs can also be
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seen. Our patient presented with mainly parkinso-
nian features mixed with dystonia. The presence
of sensory symptoms makes WD diagnosis un-
likely. Epileptic seizures, usually generalized ton-
ic-clonic with or without focal onset, can occur at
any time during the course of WD, but more often
after starting treatment and especially during neu-
rological worsening that can sometimes be seen
after initiating chelation treatment.

PSYCHIATRIC MANIFESTATIONS

Psychiatric problems can occur on treatment
or in drug-naive patients. The main symptoms are
apathy, reduced attention, bradyphrenia, executive
dysfunction, impaired social judgment and person-
ality changes. Patients can occasionally manifest
frank psychosis and be misdiagnosed as schizo-
phrenia or bipolar disease. Cognitive problems can
be present as global decline

KAYSER-FLEISCHER RINGS

Kayser—Fleischer rings represent a typical oph-
thalmological sign of WD that is seen in almost all
patients with a neurological manifestation of WD [12].
They represent an asymptomatic copper deposition
in Descemet’s corneal membrane and have brownish
color that forms a full or partial circle. In light eyes
they can be obviously visible like you see in the pic-
ture (Fig. TA). Anyway, definitive detection of KFR is
possible only using a slit lamp. The KFR can be absent
or not fully formed in almost half of the patients with
an isolated hepatic presentation. Like other symptoms
of this disease, they disappear on treatment (Fig. 1B).

OTHER SYMPTOMS

Wilson’s disease affects multiple systems: blood
(thrombocytopenia, hemolytic anemia and leucope-
nia, vitamin K deficiency), kidneys (nephrolithiasis,
aminoaciduria), skin (hyperpigmentation of lower
extremities, xerosis), endocrine system (delayed
puberty, gynecomastia, glucose intolerance, para-
thyroid insufficiency), bones (osteoporosis, bone
demineralization), heart (arrhythmias, cardiomyop-
athy) and eyes (KFR, sunflower cataract) [12].

DIAGNOSIS

Low ceruloplasmin is characteristic of WD, al-
though this can rarely be a result of liver insuf-
ficiency of another cause. Occasionally, false low
levels of ceruloplasmin can be seen due to oral
contraceptive intake or inflammation. Other labo-
ratory findings that support the diagnosis of WD
are low plasma copper level, elevated transami-
nases, aminoaciduria, and hemolytic anemia. Im-

portant but simple and in many cases a diagnostic
test is copper excretion in 24-hour urine. Excretion
of > 100 pg/24h (1.6 pmol/24h) in the absence of
cholestatic liver disease is characteristic for WD.
Levels > 40 pg/24h (0.64 pmol/24h) are seen in
asymptomatic children with WD [13]. Although val-
idated only in children, a penicillamine test can be
used to support a diagnosis: a 7-fold increase in
copper excretion after two 500 mg doses of peni-
cillamine [14].

Liver biopsy is occasionally used to diagnose a
neurological form of WD if other tests are inconclu-
sive. It shows copper levels of more than 250 pg/g
of dry liver tissue (N=20-50 pg/g) [12]. A highly
specific test of binding of ceruloplasmin with radio-
active copper (5“Cu) that shows weak binding in pa-
tients with WD unfortunately is usually unavailable.

Family screening for WD is mandatory with par-
ents, asymptomatic siblings and offspring being ex-
amined, ideally, also genetically.

Almost all patients with WD have some changes
on brain MRl such as T2 hyperintensity of putamen,
thalamus, midbrain, and pons. It is interesting to
see a regress of MRI abnormalities on the treat-
ment, in some cases a complete normalization.

Genetic testing gradually becomes more avail-
able and is used with laboratory tests for diagnosis.
Due to so many mutations, a negative result of the
genetic test does not rule out WD.

TREATMENT

Treatment for WD is life-long. It is impossible
to control copper levels only with diet and its value
is questionable, especially for the patient who is on
WD treatment.

The mainstay of the therapy is chelating agents,
which bind copper in the blood flow and tissues,
providing its excretion, such as penicillamine that
was successfully used in our patient, trientine and
tetrathiomolybdate. Another option is zinc acetate
that decreases intestinal absorption of copper and
facilitates its removal by creating a negative bal-
ance. Choosing from these two options one should
consider monitoring of some treatment-related
risks. Although penicillamine is one of the most po-
tent medications for WD, its use in some cases is
associated with the initial worsening of neurologi-
cal function in about 20% of patients [15]. Some of
these patients never return to their previous condi-
tion. Most probably, this effect is a consequence of
mobilization of a large amount of copper after initi-
ation of the treatment and it is advised to start from
low doses and increase slowly. In addition, there
are treatment-resistant patients with irreversible
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Fig. 1. The eyes of the patient with Wilson’s disease. A — Clearly visible Kayser-Fleischer rings before
treatment. B - Washing out of Kayser—Fleischer rings on the treatment with penicillamine.

impairment of the brain who never improve on the
treatment. Although much safer, zinc acetate has
lower potency, especially for hepatic forms. It can
be comparable to penicillamine when used for a
long time [16]. Zinc acetate is particularly appropri-
ate for maintenance therapy after initial improve-
ment is achieved and constant and also for life-long
treatment of asymptomatic patients. A liver trans-
plant is a method of choice in rare cases.

SUMMARY

We present a typical case of WD and its treat-
ment. It is important to encourage general prac-
titioners and especially neurologists to keep this
disease in mind. Wilson’s disease is more prevalent
than reviously thought and requires a high suspi-
cion rate. It is easy to miss but it is also one of
few potentially treatable diseases. Wilson’s disease
should be ruled out in any person with unexplained
hepatic, neurological or psychiatric disorders, es-
pecially under 40.
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pwgh, yhunwdhu D-u dwutwygnd £ wjuwhup
YGuuwpwuwywu gnpdpupwgubiph, huswhupt L,
ophuwy, puwdhu L &tinpptipndh hdniupwinbunp
duwynpnudp: Pwlywbppw] W dhpnuwiht Jw-
nwlubipp, pwngltinutipp, uhpnwunpwht  hp-
quunnipyniuutipp, 2wpwpwiht nhwpbiwnp, nLdw-
winpn. hnnuwpnppp b gpdwsd ufitipngp uwywsd
GU hwwdhtu D-h wupwywpwpnipjwu htwn, suw-
Jjwd np npw wudhowlwu nbpwlywwnwnpnieiniup
ns nuypwiht hwdwwpgbipnud nbnlu pGph £
nnfuwuhpywd [3-12]: Wunwwdbuwjuhy, pn-
InnU GU hwdwdwju, np yhunwdht D-h hwdwww-
wnwufuwu dJwlwpnwyp Yupnpwagnyu bwwwnwy
E et wuhwwwlwu wwghbunubph pniddwdp
qpuwnynn pdhlutinh, el hwupwht wnnnowujw-
hnipjwl dpwagpbp hpwlywuwgunnubiph hwdwp,
ndpbip thnpédnwd GU  pwpbjwyb] puwysnipjwu
wnnnontRjwu dwywpnwyp: Ypwfunmwpwp, yh-
wnwuhu D-h wupwywpwpnijwt fuunhpp hwdw-
wnwpwd £ wdpnng wotuwnphnud. 2nipg 1 dhjhwpn
dwpn lnwnwwnud £ yhunwdhu D-h wupwywpw-
pnipyniupg [3, 13]: Ophuwy' Uhohtu Upubjpnid
L hjnwphuwht 2puwunwund,  puwysnypjwu
udphusle 50%-h dnin yhwwdhu D-h dwwpnwyp
12 ug/d-hg gwon t [14]: dhwwdhu D-h puwlwu
wnpjnip Gu hwunhuwund wpbh dwnwaqw)RUL-
np W npnawyh debippubip: 3ninnwn d4uwdebnphg
L Gghwwwgnptuwht dptinputinhg quin, wyl
owin phy puwlwu debpputip Ywu, npnup ywpnt-
uwynuwd tu yhunwdhu D-h qquih pwuwl: <wyb-
|lGup, np wplh ninpn dwnwqu)pRutph wqnbtignt-
WU Ypbwwnnwdp, npp funphnipn £ iipgnid dwp-
yp pwngytinhg funtuwthtint hwdwp, utywuwnnid
E Jhwwdhu D-h unwgdwu wnpjniph £ wybih
ujwqdwup [15, 16]: Cpowuwnynn yhwwdhu D-u
swihynd £ 25-hhnpopuphjugywsé  yhbwynwd

[25(OH)D]: fatilk 25(0OH)D-u sh hwnhuwuntd yh-
wnwuht D-h wywnphy &b, wju hwunhuwund k£ op-
gqwuhqunud yhwnwidht D-h ywhbuwnwjhu pwuw-
Yh hunwy gnighs [17]: Udbtu nbwpnd ghwnw-
Ywu gpwlwunipniund wnlw £ hwlwuwywu
Ywpdhp, np pwdwpuwp pwtwyh dhinwdhu D-h
dwlwpnwyh hwdwp 25(0H)D-u wbwp £ (hup
> 30 ug/d| [18], dpusnbin 2w dwuuwqgbinubp
gwunw Gu, np > 20 ug/d; (50 udny/) yhunwdhu
D-h ujwquagnyu owinhdw| dwlwpnwyu £: Ujunt-
wdbuwjuhy, hwupwjhu wnnnowwwhnipjwu nb-
uwuyynituhg, puwysnipjwu 2npowuntd Yyhunwdhu
D-h dhohtu dwlwpnwyp Ywagdnd £ 20 ug/d: Up-
fuwphh pwulsnipjwu 50%-h dnn wju ujwqu-
qnyu 2tidhg gwsdp dwluwpnwy b gputgyws.
20ug/d|-hg gwdp dwlwpnwyp hwdwpynud £ wu-
pwywnuwp, hul 12 ug/d-hg gwdpp’ fuhuin wupw-
qupuwp [19]: Cwjwunwup hwpwywiht Ynglw-
unwd thnpp U dhohu BYwdnun niubignn Gpypp £
dnwn 3 vhhnu puwysnigjwdp W 30.000 yu? nw-
pwopny [20]: Wu |Gnuwihu Gpyhpu nwuh Yihdwgh
Jdté pwquwquuntgini, uwlwju dwjpwpwnw-
pntd, npwnbin nbnuywyws £ puwlysnigjwu vbdw-
dwuuntejniup, Yhuwwlwwywwnwihu b snp nw-
thwuwnwuwjhu Yihdw £, nmwpbywu dhohup 2700
wnpliwjhtu dwd nbinnniejwdp [21]:

Ouwnbinwynpngp unp Yihuhyuwywu b unghwiw-
Ywu fuunhp £ <wjwunwunwd, nph wfuwnnpng-
dwu W pniddwu hwdwp YGpohu wnwphubippu
abnuwnyyb| Gu huhwjwlwu pwytn [22]: Nuypw-
Jhu hhdwunnipynibubiph pnidndu nu uufuwp-
gbiinwdp uyunud £ yhuinwdhu D-h oywnpdw| pwuw-
yh wwwhnydwdp [23, 24]: Swynp, Lwjwunw-
unud, huswbu W hwpwy-wpubywu GYpnwwih wyg
Gpypubipnud [25], sh hpwywuwgynid debpputiph
hwpuwnwgnud yhinwdht D-ny, W nw, puwnn Gpliny-
rhU, Uwwuwnud  wupwjwpwpnipjwt Uwfuw-
wnpwdwnpywdénipjwt wnwowgdwupn: Gy hpnp,
Lwjwunnwuh dwjpwpwnwp Gplwund wnwpbg
Ywuwug thnpp fudpnd hpwywuwgywsd hbunw-
gnunigjniutipp  thwuwnbp Gu  Jhunwdhu D-ph
fupuin gwép Jwlwpnwy' < 10 ug/d [26]: Ubp
hGwmwgnwuniejwu bywwwlu £ npnot yhunwdhu
D-h wupwywpwpnipjwu nwpwdywdnipjwu wu-
wnhdwup <wjwunwund' Ywuwug opowuntd, U
unbindti| puwysniypjwu Gupwfudptp, npuntin ub-
pwnjwd Yphubu yphunwdhu D-h wupwywpwnpnt-
RJwu htiimuwupny nhulwjhu gnpdnuubipn niutignn
wudhup: Wu nyjwiubpp Yupnn Gu ogunwgnnd-
gt nwnignnuywu b dhowdwmwywu dpwapbiph
Uwluwgddwu U ubpnpdwu uwywwnwyny' fuunph
(nuddwu hwdwn:
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Ppwywuwgyti b yhnwdht D-h dwlwpnwyh
npnonud wpjwtu Ube' wywwnwhwlwunypjwu ulyg-
pniupny punpywd, hwjwunwuwptwy Ywuwug
dnuwn:

vuuuuubhsutrh LLSMNREG3NRL

Nwnifuwuppnieintut hp wnol Uwywwwy En
npbi| ubpwnb| 1232 dwutwyhg, husp pwywpwp
Yihubp unyuwywuwgubint 50%-wung wupwyw-
pnyRjwu tnwpwdywdnipiniup’ 95+5% Gagpwnnt-
jwu dhowlwpny, Ylwuwnbipwihu dnnbith nhquj-
uh hwoqwpydwu EptYwnny [27, 28]: Pwugh wyn,
uw pwywpwn Yihuh nwphpwiht fudptiph dholt
hwubdwuwnigyniuutp wubiint hwdwp unyuwbu,
dwutwynpwwbiu Gphunwuwpn viwphph (18-24),
dhohu tnwnhph (25-64), b mwptg Ywuwug (65+)
opswuntd, a-h 0,05 bpwuwywihg dwlywpnwyny
L 80% hanpnipjwdp (1-B)' Gupwnpbiny uwnwg-
ynn wpdtipubph unpdw| pwofunud b wyuywting
wnuwqu 5 ug/di-h wnwppbpnientu wmwppbip
tudptiph Uhoht dwlwpnwyutiph dhol: <huyb-
Iny Uwfuyphund wy fudpbpp 2powund wpywd
hGwnwgnuingyniuubph Jpw' wlulwynd &, np
Yihubu gtinnwfubip 6 uqg/di-h swihny [29-31]: Lw-
jwuwnwuh pninp puwyhsutipp gpwugywsd Gu hwu-
pwjhtu wnhyhupywubtipnw: Atinp tu ptipyb| nb-
nwdwuwihtu wynihypupywubpnud gpwugywd wu-
&dwug gnigwlubipp b puwysnigjwu gpwiugywsd pw-
uwyp ynhyihuhywubpnud: Ujunthbinl untindyb
E gniguly, npinbin wdbu wnihyihuhywu ugdby £
n wugqwd, npnbin n-p gpwugwd puwysnipjw
rhdu £, npwbugh pninp wnihyihuhlwutipp nw-
uwlwpgybu pun puwysnipjwu pwuwyh: Uunt-
htiwnl, Yhpwnbiiny Microsoft Excel dpwgpnid pyb-
nh wwwnwhwlwu gqbubpwgdwu $niyghwu, wd-
pnng rhup pwdwuyt b 40-h, y phyp unwtwint
U ywwnwhwYwuntejwu uygpniupny z rhyp puwn-
pbint hwdwp' 0-hg dhusl y pujwd dhowwjpnid:
Snigwyhg puinnpyb £ z dnwnpp, (z + y)-nn gpwnne-
dp, (z + 2y)-pn gpunnudp b wyiu, dhtgl gnigwuyhg
puwnpybi £ 40 wnihyhuhyw: Snipwpwuginp wn-
thyihupywynd abnp E pbpyb) 18-24 wnwpbywu
gpwugywd Ywuwug gnigwy, b htnlbiny ytpn-
Ugjw| UWwuwwhw pupwgwlwnghtu, gpwugywd-
utiph punhwunip phyp pwdwudb £ 10-h"y phdp
wnwint hwdwp, wywunwhwlwunptu punpdb) &
z hwdwpp 0-hg dhusk y pulywd dhowlwyphg, U
puwnndby £ z-pn gpunnudp, (z + 2y)-pn gpunnwdp
U wyiu, dhtsl np 10 Ypt Ypunpyh gniguyhg: Uju
gnpdpupwgu hpwywuwgyb) £ 4 wuqwd, dhush
uwntindyt) tu A, B, C L D gnigwlubip: A gnigw-
Uhg wuhwwntbiph htinn wnihyihuhlwih wafuw-

wnwyhgubpp Ywwyb] Gu hbnwfunuwqwugny W
hpwyhptp  dwutwygbint  hGwnwgnuniejwup:
Gprb npnoubipp bnb| Gu wuhwuwubh Ywd dbp-
dt| Gu Jwutwygnipjwl wnwownpyp, wwyw Yuw
E hwuwnwwnyb) B gnigwyh wudwug hbwn, wjunt-
htwnl, wuhpwdbonnipniu nbwpnd' C gnigwyp
wudwug htwn, b wnwbtu vhusl hwjwpyh dwu-
uwyhgubiph wuhpwdtioun pwuwy: Uu unyu gnnpo-
pupwgp Ypyuybine £ 25-64 nwpbywu Ywuwug
opswuntd 15 dwutwlyhg punpbint hwdwp b 65+
tnwnhpwjht 2npowuntd 10 dwutwlyhg puwnpbint
hwdwn: Cunhwunip wndwdp 35 dwuliwyhg jni-
pwpwugnip fudpnid: <bwnwgnuniejwu dby ubip-
ghwydwt swihwupoubip GU hwunhuwgtb) hwdw-
wwwnwufuwu wnwphpp b wnyjw] hwdwjupnid dp-
wmwlwu puwynipiniup: Pugwndwt swithwuhy-
ubip tu bnb) bwjunpnnn wdund dhunwdhu D-ph
hwybnwfubph punniundp b gpwynp hwdwdéwy-
untpyntl twnt wulwnpnnnipjniup:

ur3uv vunkch b4 U3L

S43uLutrr <uduLuarnku

Snipwpwugnip dwutwyhg gpwynp hwdw-
dwjunipintupg htinn uwnwgb) £ Jp pwuph ww-
nwufuwt Ywd «wjn/ng» wwwnwuluwl wwpnt-
uwynn 38-hwpgwuph hwpgwpbpehy' wuybunw-
Jpu, wuwdubuwnhy, wplwipniph, YGuuwybipwp
L utunwlwnpgh Jtpwptinjwi, npp - |puguting
htwnn yGpwnwpayb| £ nunwfuwuhpnn wuduw-
Ywquhu: Ujunthbnb ppwywuwgyb) £ hwuwyh b
pw2h swihnud: Upjwu udnp 4ybipgyt) b dJwutwy-
gh dwwnhg, nph dwdwuwly wnwoht wpjwu Yw-
phip Jwppyb) £ dwpniyp pwdpwynyd b udnipw-
nnwu hpwlwtwgyby £ Gpypnpn Ywehihg' wiu
Ywpetiguting ptuwnwynpdwi phptinhyh Ypw L
htunwgnubiny hGdwwnyphnph hwdwp' &bnph
rYwjhu Mission Hb uwppny: Upjwu hweonpnnn 5
Ywpehubpp snpwgytii Gu Whatman-h 903 wpjwu
snp Ywehih twfunwlh dnw (DBS puipw) [32]:

LufnrusSnr 4sMLNroNhE3NkL

Pninp DBS pwpwbipu ninupyyt| Gu Uduwnbp-
nwd (Lhnbnwunutp)' wbnh hwdwuwpwuh Eu-
nnyphuninghwlwl jwpnpwwnphw’ htinniy ppn-
dwuwnngpnijwu dhongny b quugywdwihtu uwbily-
wnpndtnphwiny (LC-MS/MS) 25(0H)D-h wuwhq
hpwywuwgubint hwdwp: 3nipwpwuygnip DBS
udnighg Utingutiy £ 4 Ywiehy, npht wibugt &
50 dy| enpwd onip: fuwnubiing htiwnn wybjwg-
gyt Gu wgbunnupwnpphind unupwgywé ubpphu
utnwunwpuubp 13C5-25(0H)D3  (IsoSciences,
Ambler, USA) L 3H6-25(0H)D2 (TRC, Canada):
Utwgwd htinnyp Ywpebtigyt| £ 96 hwunnty wnw-
pwubiph dbe L snpwgyb) wgnwnny -35°C-nud ni
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Unpypu nwdyt| dbpwunh Uty (50/50 dwywjwhu
hwpwpbipniejwdp): Lunwubph wuwhgp Yuwwnwp-
gt £ ID-2D-LC-MS/MS uwnpny (Acquity-Xevo TQS,
Waters Corp., USA): Lwuwywlwu npnpdwt ujw-
qugnyu 2tdp' pE 25(0H)D3-p, RH 25(0H)D2-h
hwdwp Ywaqdt £ 2 ug/d;: Uhgwuwihqwiht wnwp-
pbpnienut wdpnnowlwu Ynugbunmpwghwynid
Ywqul £ < 6% 25(0H)D3-h hwdwp U < 8%
25(0H)D2-h hwdwp: 25(0H)D2-p L 25(0H)D3-p
swihyb) GU wnwudht, pwyg nyjw| hGinnwgnunnt-
pjwl Uk Utiq wuhpwdbiow k£ tnb) Gpyniuh hwu-
pwgnwwpp:  Wu  dbpnnny  gnigunpynd  k
25(0H)D-h  (R=0.98)' DBS-ny L wwqdwny
ytipgqwsé udnipubiph dhob hnfuluwwwlygywdnt-
pjwlu nidqunieiniup: <pduybiny wju thnfulw-
wwygywdnipjwu nidqunipjwu ypw, wpryntup-
ubipp qnunyt B wwqdwh swihnuiubipny’ pny|
wmwiny Ywwwpb] Yhupyuwlwu dJdeluwpwunt-
pInLu: huswbiu upyb b uwfuyhunid, wwgqiwih -
pnnny hpwlywuwgynn 25(0H)D-h  unnigwsw-
thnudp Unyuwbu unwunwpunwynpyws k£ [33]:

JdhauuuaMruuul yerLNhoNk@3NkL

25(0H)D-h dwlwpnwyh wndjuijubipt ogunw-
gnpoyti| tu wdpnne bpypnd W jnipwpwusgnip
tmwphpwjht fudpnud yphdwwagpwlwu inyjwiubn
unwuwint hwdwp: Swphpwihtu fudpbph dhol
hwdtdwuwnniejniuutip ppwywuwgyb) tu t-pbu-
wh vhongny: <wpgwpbtpphyh wwwnwufuwuub-
nh U dhinwdht D-h dwwpnwyh dholt thnfuljw-
wwlygywontpjwu nwuniduwuhpnypintut hpwlw-
uwgyti| b t-pbuwnh dhongny’ nhfuninnuhly wwnpb-
pnRjwu unwgdwu hwdwp, ANOVA-phuwnny’ ng
nhtunnndhy Yuuntignpphy tnwppbipnyjwu hwdwn
U (nghuwnpy ntgpbupnu dbpnnny’ swpniuwyw-
Jwu wmwppbpnyjwt unwgdwu hwdwp: Pninp
yhbwlhwgpulywu hwpgwplyubipt hpwlwuwgyby
Gu Excel dpwapny (Microsoft, USA):

ura3nruLuere

2019p. dwjhuhg hnipu puwd dwdwuwyw-
hwwunywdnud DBS dbennny udnipwnnid £ Yuwnwp-
yb| punhwunip wndwdp 1238 dwutwlyghg' onipe
40 wnhyhupywubphg: Wn pyYnd 32 udniyp
(2,5%) whwwuh sku bnb| ogunwgnpddwu hwdwp'
wupwywpwn pwuwyh Ywd hwpgwowph puguw-
Yuwynieywu hinbwupny: Uuwhuny, 1206 dwutw-
Yphg utipgpwyyt Gu Yybpouwlwu Ybpndnipjwu
thnynwd: L<bwnwgnunipjwu Ut pugpywsd Gu
tnb| <wjwunwuh <wupwwbinnypjwu pninp 10
dwpgbpp W dwjpwpwnwp Gpuwup: Pwgtunidu
hpwywuwgyt| £ puin wnmwphph. 18-24 tnnwnpblwu
339 yphu (Uhohtu wnnwphpp 21£3,5 wn.), 25-64 nw-

ptywu 522 Yhu (dhohu wwphpp 46+11,7 wn.) L
65+ wnwpbwu 345 Yhu (Uhohu wwphpp 71+5,5
wn.) (Unyntuwy 1):

Wnynwuwy 1. UwuuwYyhgubiph dnnnypnwgpuywt
wwwnytipp

S u fudpk
Snigwhyubip wphpwyht fudpbp

18-24 . 25-64 wn. 65+ .
Lwtwy 339 522 345
Uhohu wwphp (UT), n. 21 (3,5) 46 (11,7) 71 (5,5)
Uhohu pwg (UT), g 57 (13) 73 (19) 74 (16)

UT - unwunwnw otinnid, w. - mwpblwu

18-24 . 25-64 . 65+ .

30.00

25.00

20.00

15.00

10.00

5.00

dhn. D, uhoht Uwljwpnwl, ug/u)

0.00
Pninpp

LY. 1 Yhinwdhu D-h dhoht dwlwpnwyu' pun
wwphph: Lawd GU Uwl unwunwpw 2Gndwu
wndtiputipp:

25

20

15
10

5 .
0

18-24 . 25-64 . 65+ . Pninpp
LY. 2 Uwuuwyhgubipp wju winynup, nud dnwn
wpdwuwgnpyti t yhwnwdhu D-h < 12 ug/d;
duwlwpnwy jnipwpwugnip nmwpphpwiht fudpntd
U wdpnne ynwnijwghwh hwdwp: Laywsd Gu
Uwl unwunwnw 2tndwu wndtpubpp:
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25(0H)D2-h dhwju 5 udniputip Gu tint ujuqu-
gnyu 2tvhg pwpép. 4 udnpubipnd 25(0H)D2-h
ynugbunpwghwu tink| £ 2,8 ug/dj, huy 5-pnnud’
4,8 ug/di: Wuwhuny, wju hbinwgnunnigjwu dw-
dwuwy swihywd 25(0H)D-h dwlwpnwyh dtdw-
dwutntpjwu nbwpnid wpunwgnyb £ yhinwdhup
25(0H)D3 wnwpptpwyh inbiupny:

Udpnne wnwniyjwghwih 25(0H)D-h dhoht dw-
Ywpnwyp Yuqut £ 20£8 ug/d: “Ybuhg wybihp
(> 54%) dnwn gqpwugyby £ 25(0H)D-h < 20 ug/y;
dwlwpnuwy, onipg 13%-h dnuin' fupun gudp wu-
pwywpwp dwlwpnwy' < 12 ug/d;: 18-24 nwpb-
Ywu Ywuwug 2npowuntd 25(0OH)D-h dhohtu dwlwp-
nwyp tinb| £ 20£8 ug/d; , 13%-h dnunn' < 12 ug/
d: 25-64 wnwpblwu Jwuwug 2powuntd tinb| k
21%7 ug/d|, 10%-h dnwn' < 12 ug/d|: bul 65+ Yw-
uwug 2npowuntd 25(0H)D-h dhohtu dwlwpnwyp
Ywaqub) £ 1817.5 ug/d| b wyju nmwphpwjhu fudph
wdbl 5-pn Yung dnin (21%)' < 12 ug/dy: 25(0H)
D-h dhoht dwlwpnwyubph wnnwiny tpywd nw-
nhpwjhts fudpbiph dhole Lpwuwlwih wwppbipni-

pInwu sh tinkip (LY. 1 L LY. 2): 25(0H)D-h vhoht
dwlwpnwyp dh thnpp (1 ug/dy), pwyg hwlwu-
whnptu gwoép £ bntp dwjpwpwnwp GSplwuh
puwyhsubpph opowund’ hwdbdwwnwsé dwpgbipp
puwlsnipjwu htwn (19 ug/d| punntd 20 ug/d,
p=0,00004):

Ydhuwdht D-h Yud dnyuinhdhunwdhtuwiht hw-
JGnwdubp punniunn Ywuw)p niutigh) tu 25(0H)D-h
wybih pwpdp gnigwuppubip (hwdwwwwnwufuw-
uwpwp' p=0,004, 0,0002 L 0,03): Lnyu Ytpw,
25(0H)D-h wytiih pwnép gnigwupgubp GU wpdw-
twgpyt twb bwuwnw2nwlwnwnwnwhu nw-
nhph Ywuwug dnn' hbnnwounwuwnwnwpwhu
wmwnppph Ywuwug hwdbdwwn (p=0,01), hnhubiph
dnwn' ng hnph Jwuwug hwdbdwunn (p<0,0001) W
Uwfunpnnn nmwpyw pupwgpntd wplwjpnip pu-
nniuwd Jwuwug dnn' wplwgpnip spunniuwd
Ywuwug hwdtdwwn (p=0,004): 25(0OH)D-h u
Stubnt, wiynhn swpwowhbnt, wplh wqnbtignt-
pjwl, wnpuhg wwonwwuybint, wpbwhwpybne,
$hahywlwtu wynpynipjw, hwwnniy dhunwdhu

Unynuwly 2. Yhunwdhu D-h dhoht dwlwpnwyp' pun hwpgdwt wwwnwufuwuubph

ngqwéubp, n (%) n 9 t-pkunny
wwwnwufuwuwdubp | ywunwuluwuwdsubp

Lbpywynuwiu hhwun 579 (50%) 20 20 0,4
Lnpnuhy hhjwunneniu 374 (34%) 20 19 0,3
Atnnpwph pupwghy Yhpwnnid 631 (54%) 20 20 1
Yuwighnuwh hwybnudubp 164 (14%) 21 20 0,004
Yhwwdht D-h hwybnwutip 111 (9,5%) 23 19 <0,0001
Unyuinhyhinwdhtuwihtu hwybnidubp 48 (4,2%) 22 20 0,03
Gnbifuwubinh pwuwy - - - 0,09r
Lwfuwnuwunwuwnwnwn 621 (51%) 20 19 0,01
dwn nwnmwuwnwnwns 182 (33%) 19 20 0,7
<nhnipjntu 37 (3,1%) 28 20 <0,0001
Undpny Yepwypnud 44 (3,7%) 20 20 0,9
YUninpJwdpubip uwfuyhunwd 230 (20%) 19 20 0,4
ounnubph wagnph yghyh Ynunpywsdp 67 (5,8%) 20 20 0,8
Otuwfununh swpwywhnud 17 (1,4%) 22 20 0,2
Uiynhnih swpwowhnd 12 (1,0%) 19 20 0,8
Uplwypnip twfunpn tnwpnd 171 (16%) 21 19 0,004
Pwpanp wywnhynipintu 219 (19%) 20 20 0,2
Uhohu wlwnhyntieintu 250 (25%) 20 20 0,4
Luwyp Ywd htdwujwdwpnid 473 (44%) 20 20 0,4
Pwpép wywnhynipjwt dwpquial 108 (10%) 21 20 0,2
Uhohtu wlwnhynipjwu dwpquiale 125 (12%) 20 20 0,6
Opwywu wybih pwu 3 dwd bunwd nhpp 467 (52%) 22 21 <0,0001
Gplwuwptwy 417 (35%) 19 20 <0,0001

@ Ny pninp dwutiwyhgubipt Gu wwwnwufuwub pninp hwipgbiphu, hbnbwpwp ubpyujwgywsd B dhwju ywnwufuwuwdubph tninynuwhu

gnigwiuhubipp, ns ph wdpnng wnuwnyjwghwih:
P Lwipyunlyws £ ANOVA dbennny:
% twnmwuwnuwnwn dhush 45 n.:
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D-ny hwpnwwn uvtunwwnpgh punniudwu dhol
Ywwp hwjwuwnnn Yypdwwgpwlwu wnydjwiubp
s6U  hwjinuwpbpdt), wjuniwdbuwjuhy, hus-np
wntin wuuwwubhnpbu, wwpqyb) £, np 3 dwd L
wybi] bunwd yhbwynd wuglwgubiju nintiygynid
L 25(0H)D-h wybih pwpép dwlywpnwyubph htun
(Unynwuwly 2):

fuuurunhyu

Jdhunwdhu D-h wupwywpwpnipinitup hwdw-
wmwpwd £ wdpnng wotuwphnd [7, 34]: Wu qb-
Ynygp qwihu £ Lu dGY wuqwd hwunwwnbnt
wyn wunnwp: Ubp nwniduwuppnigjuu wpn-
jniupubipp gnyg Gu wwihu yhunwdhu D-h dwup
wupwywpwpnijwl (< 12 ug/d) wnlwnypintup
Lwjwunwup Ywuwug opowuntd, dwutwynpw-
wbu wdpnne wqgwptwysnipjwu 13%-h L 65-u
wug nwphph Ywuwug 20%-h dnwnn, bl <wjwu-
wmwuh nwuwyp pwpbfuwnu £ U wpbwjhu: Uu
wnyjwiubpp £ wybh wuhwugquunwgunn Gu, pw-
uh np uwnwgyt) Gu hhduwlywund wdwnwyhu,
wpunun Gnwuwyhu, dhusnbin hwyinup £, np yhunw-
Jdhtu D-p dwlwpnwyp Ywpny puyund £ ddnw-
up: Nwunp unwgywd njuiubpp pliplu hwp-
dbp Ytpwny s&u wpwnwgnnd lmwpyw pupwg-
pnid hphwyndhwnwdhung D-h vnwpwddwdnipjwu
L dwupnipjwu wuwnhbwuh hpwywtu wwwyb-
np: Swphpwjht fudptiph dhoht dwlwpnwyutiph
dhole gnjniejntu ntubu wmwppbipnigyniuutip (18-24
wmwnblwl, 25-64 nmwpblwu UL 65 nwpblwu W
pwpan), huswbiu twb wpdwuwagnyt) Gu nkidng-
pwdhy b YGuuwybpwwihu wmwppbpnyeiniuubip:
Uwlwyu npuitp gwwn thnpp Ehu YihuhYnpbl fu-
Ywu hwdwpybint hwdwn: Ppwywunid, wdpnne
puwlsniejw wmwppbip Gupwfudptph dhol wnyw
ny Upwlwlwih wnwppbpnieniuutpp hhduwyn-
pnwd GU wju Ggpwhwugnudp, np yhunwdhu D-h
wupwywpwpniejniup Lwjwunwuntd hwdwwnw-
pwod k: UJuwnnt pwgwnnieiniu Gu Yuqgdnwd hnp
Ywlwjp. Upwup wju hbGwnwgnunniejwup Jdwu-
Uwlygwd wju thnpp nnynutu thu, nud dnun yhunw-
dhu D-h dwlwpnuwlu wybih pwnpdn bp, pwt pun-
hwupwwbu puwysnipjwu opowuntd, husp hwyw-
Uwpwp Yuwwyws £ hnhnigjwt pupwgpnid yhunw-
dhuwjhtu hwybnuidubipp punniudwt htwn, npu
wybinpn wugwd pungénw E bwfuwduunywu
opswuntd 6howin futwdph Ywplnpnie)ntuu nt wg-
nbgnipeiniup: <wjwuwnwuh puwysniginiup tGpp-
nwuwpn k£, dnin 20%-p 15 wmwpbljwuhg guon
tu, 53%-p' 35-hg mwpbywuhg gwdp [35]: w-
jwd Ubup wyu nunfuwuhpnijwu b skup pun-
qnyb| Gpbfuwubph Ywd wnwdwpnlutg, Yuntih
E hhduwynp Ybpwny Gupwnnpb), np Gpbluwub-

ph/nnwdwpnywiug b jwiwug vbunwlwpgqu nt
wunbiwybpwp gpbipk udwu U, hugp dbq eny|
E vwihu wju wpnyniupubipp ybipwapbp puwysnt-
RwU wjn dwuhu unyuwbiu: Wuwhuny, yhwnw-
Jhu D-h wupwywpwp' 12 ug/dj-hg gudp dwlwp-
nwyp 10-15% bpbluwubph W Gpwpuwnpnnw-
Ywu wwphph Ywuwug o2powuntd pwun dnwhn-
ghs £ hwoyph wnubind ouwmbndwpywghwih U
nwfupinh wnwowgdwu nhuyp dwulwhwuwy
wnwnphpnd: <wupwiht wnnnowwwhwlwu Jh-
owdwnnipntuutipp, npnup bwjuwwnbujwsd Gu yp-
wnwdhu D-h funtidhy wupwdwpwpnipjwt ybpwg-
dwtu hwdwp, hhduwywunid YEunpnuwgyws Gu
uuunwdebpph' yhnwdhu D-nd hwpuwnwgdwu
Jpw: UWUL-U nt Ywuwnwu 1940-wlywuubiphg h
gtp nubu Jhunwdhu D-nd hwpunwgywsd Ywpe-
Uwdptipp, pwg ybpohtu hbGunwagnunipniuutipp
thwuwnnud Gu, np Ywpnn L |hub] bwb wypuw-
pwupwjhu uutnwdptipp, huswhuhp Gu pniuw-
jninp, wynipp b dpgqwhyniep:  (Gngniuubiph L
wuwuntuubipph Ytph dbe yhimwdhu D-h hwybijnwd-
ubiph Yhpwnnidp fununnifuwihg gnigwupputbip &
qnwugh| pwpdpwgubiny dyh U duwdptinph Jtg
Jhwwdhtu D-h dwlywpnwyp: MGnwywu dwwp-
nwyny hpwlwuwgynn Udwuwwhwy dhongw-
nnifubipp gnigwpbipt] G npwlwu nhuwdhlyw
puwysnipjwt 2powund  Yyhunwdhu D-h vhohu
dwlwpnwyh pwpépwgdwu b nwfuhwnh gnigw-
Uhoh hotigdwtu hwpgnid [36]: Ybpobipu hpwyw-
twgybi| GU thnpdwpynidubip, npnug wpryniupned
gpwugyb) £ nuypwhjntujwdph hwupwjht funnt-
pRwU pwpdpwgnid b qniqwhbnwpwp yhunwdhu
D-h pwuwyh wupwywpwpnipjwu pugnd: Yw
Ywpdhp, np wju wnwybnipjwup Ywnpbh £ hwu-
ub| bwl puwysnipjwu dwlwpnwynid [37]: wy-
yp wnubtiind <wjwuwnwund dphnwdhu D-h wu-
pwlwpwpniejwu pwpdp Jwlwpnwyp' Yw hwu-
pwiht wnnnowwwhwlywu dhowdwnnipjuu Yw-
php' wuwwjdwunpbu hwpdwpbgwd hwdw)u-
ph dowynipw)ht b utunwlwnpqwjht wnwuduw-
hwwnynipiniuubphtu, nph hwdwp Jbpnnubpu nt
nwppbpwyubpp 2wwn Gu, huy wgnbgnyeniup’
own hunwly:

Unyu hGunwgnunygjwtu hhduwlywu wnwyb-
[(nEyntuutinhg Jdtyp hwywpwagpdwu dbpnnu L,
Gpp ogunwgnpdynid Gu wnyw hwupwjhu wnnn-
swwwhwlwu gwugh bGupwlywnnigwdpubinp:
Pwgh wjn, DBS pwpwnbph ogunwagnpdnidu wwjw-
hnytg htigwn, hnwuwih U Yuyniu dbenn’ udnwubiph
hwjwpwagpdwu, wwhdwu b yGpiniddwu hwdwn:
Uygtipu, Yupunp tp vwb unwunwpunwgywsd
ID-LC-MS/MS dbpennh Yppwnnuwip' 25-hhnpopup-
yhwwdhu D-h 6hon L hnwwih hwodwpyh hw-
dwp: <bnwgw wnwybinentt hwunhuwgwy
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udnipubph Ubd pwuwyp (Kwjwunwunid 1300 Yw-
uwughg dnnwynpwwbu dbyp dwutwygb £ wyu
hGwmwgnunigjwup), hwjwpwgpdwl Ywupdw-
nunipyniup (wdnwu 3 wdhuubipp) b nGdngpw-
$hy nu wy punypwapbiph gniquhtin hwywpw-
gnpnudp:  <Gunwgnunypjwt  uwhdwuwthwynid-
ubiphg Jdbtyp Yjwuwmnbpwihtu dnnbh Yhpwnnidu k,
npp htuwpwynp £ (hundtip subiplwjwgup puwly-
sniejwl, dwutwynpwwbiu thnpp gninujw hw-
dwjuputiph wwwnytipp: Unwup  hwpgwpetinehy-
utiph hupunipnyt [pwgubiiu &, npp Yupnn £ niub-
Uw| nwuwywu phpwgndubp, huswbu opphuwy'
dwutwygh qwy shhobip, hwngtiphg hnqubip L
gntin wuthnienientup Ywd 2thnedniupp: Ujuniw-
dauwjuphy, wyu nwnwuwuhpnieiniup hwupwhu
wnnnowwwhnipjwl  dwpdhuubpht  npwdwn-
pnud £ wynpwt wuhpwdbon ndjuiubp’ nuypwihu
hwdwlwnpgh wnnnonipjwup uwywnuwgnn wju
hwdwuwnwpwd fuunhpp nwdkint hwdwp:

Cwhbph pwhund
Lbnhuwyubpp hwjwnwpwpnud Gu, np 2whbiph
pwfund syw:

Ephlywjh hwuduwdnnnyh pnypnynipyniu
Pninp  dhowdwnipniuubpp, npnup ubpwnb)

GU dwpnnt dwutwygnieiniu, Yuwnwnybi tu Eph-
Yuwjh unpdtiph W/ywd 1964e. <Guhuyhh hnswlw-

gnh hwdwwwwnwufuwu: Wu hGwnwgnwnie)niup
hwuwnwwndt) £ Yninudphwih hwdwpuwpwup W
Ppquwjup Ywh$npuhwih hwdwuwpwuh' Uwpn-
Ywug hGunwgnunwlwtu wwonwwunipjwu gpw-
ubyjwyubph U U.<Gpwgnt wuy. Gplwuh wbinw-
Ywu pdroywlwu hwdwuwpwuh Eehlwih hwus-
Uwdnnnyh Ynnuhg:

Cwwnntly ugnud judpwigpnipju Ynndhg

Unyu hnnwdép pwpgdwudwd b wugtiptu
wwpptipwlhg, npp nwwqpyb £ 2021e. dwjhuh
13-hu European Journal of Clinical Nutrition hwu-
ntunw (Nature Publishing Group): <wjtiptu pwng-
dwunipjwt nwwgpnipjwu hwdwnp htnhuwlyub-
pp uwnwgb] Gu pnyunynientt hpwnwpwyshg,
huy «Unnnowwwhnigjwu U pdojwghwnnipjwu
hwjywlywu hwunbuh» fudpwgpnieniuu £ hp
htpehu sh wnwpyb; <nnwsdh wuqtptu puo-
phuwlu wqwuwn hwuwubih £ henlyw| hwugbny'
nature.com/articles/s41430-021-00934-1
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ABSTRACT

Background: Vitamin D plays a critical role in skeletal
development and maintenance, thus sufficiency is an im-
portant goal for public health programs. Given the absence
of foods fortified in vitamin D in Armenia, we hypothesized
that vitamin D insufficiency would be widespread.

Methods: We conducted a random modified cluster
model survey of vitamin D status of women in the coun-
try. We measured 25-hydroxyvitamin D [25(0H)D] by lig-
uid chromatography mass spectrometry in dried blood
spot samples and utilized a questionnaire to assess life-
style factors.

Results: In summer, we sampled 1206 participants
from 40 communities in Armenia. Mean 25(0H)D level
among women aged 18-24 was 20£8 ng/mL; aged 25-64
was 217 ng/mL; and >65 was 18£8 ng/mL. The coun-
try-wide mean of the entire female population was 20+8
ng/mL. A majority (>54%) had 25(0OH)D levels <20 ng/
mL with nearly 13% having 25(0H)D levels <12 ng/mL.
Participants who reported calcium, vitamin D, or mul-
tivitamin supplementation had higher levels of 25(0H)D
(p values 0.004, 0.0002, and 0.03 respectively) as did
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pre- vs. postmenopausal women (p = 0.01), pregnant vs.
nonpregnant women (p < 0.0001), and women who had
experienced a sunburn in the past year (p = 0.004).
Conclusion: In Armenia, there is a high prevalence of
vitamin D insufficiency. This information provides data

that can be used to inform public health directives to ad-
dress this pervasive threat to optimal health.

Keywords: Vitamin D, Armenia, osteoporosis, osteo-
penia, women

YpoBeHb BuTamuHa D y apMAHCKUX MEHLMH:
cTpaTudUUMpOBaHHbIii KPOCC-CEKLUOHHDII
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“EpeBaHCKMi1 rocynapCTBEHHbI MELMLIMHCKNIA YHUBEPCUTET
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SUHCTUTYT 3HAOKPMHHBIX U MeTabonnyecknx Hayk, CaH-
Padaane, 6onbHuua MKKK, YHusepcuter Buta-Cantote,
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ABCTPAKT

BesepeHve: Butamun D wrpaet pelsatolyto ponb B
pasBUTUM 1 MOAJEPHaHUN CKeneTa, NosTOMy ero focTa-
TOYHbI YPOBEHb ABNAETCA BaMHOI LEeNnbio nporpamm ob-
LLLECTBEHHOTO 3,paBOOXPaHEHNA. YunTbIBas OTCYTCTBUE B
ApmMeHun npoaykToB, oboralleHHbIX BUTamMHoM D, Mbl
npegnonoxunu, 4to aecouumt ButamuHa D bypet wmnpoko
pacnpocTpaHeHHbIM ABEHUEM.

MeTogpl. Mbi npoBenu cnyyaiiHoe obcnepoBaHue
ypoBHA BuTammHa D B KpoBM y MeHWMH B ApmeHun c
MPUMeHeHreM MOAVNMPULIMPOBAHHOK KnacTepHOW Mope-
. Mol usmepunu 25-ruppokcuentamd D [25(0H)D]
METOLLOM MMJKOCTHOW xpomatorpapum u macc-CrneKTpo-
MeTpun B obpasuax Cyxux NATEH KPOBM U UCMONb30BaNu
aHKeTy AnA oLeHKN hakTopos obpasa MU3HW.

Pesynbratbi: Jletom mbl oTobpanu 1206 yyacTHWKOB 13
40 obwuH Apmenun. CpegHuii yposeHb 25(0OH)D cpepu
MeHLWwmH B Bo3pacTe 18-24 net coctasun 20%8 Hr/mn; B
Bo3pacTe 25-64 net - 21%7 Hr/mn, a B rpynne crapLue
65 net — 18+8 Hr/mn. CpegHee 3HaueHue No cTpaHe AJiA
BCEro MeHCKoro Hacenenus coctasnano 20£8 Hr/mn. Y
6onblmHcTBa yyacTHU, (> 54%) ypoeeHb 25(0OH)D 6bin
< 20 Hr/mn, npu atom noutn y 13% yposerb 25(0H)D 6bin
< 12 Hr/mn. YyacTHuUbI, KOTOpble COOOLMAN O MpuUeme
nuLLeBbIX Jo0aBOK KanbuuA, BuTammHa D unu nonusm-
TamnHoB, umenu bonee ebicokne yposHu 25(0OH)D (p =
0,004, 0,0002 un 0,03, cOOTBETCTBEHHO), KaK W HeHLLU-
Hbl B Mnpe- n noctMeHonayse (p = 0,01), 6epemeHHbie
HebepemeHHble (p < 0,0001), a TakMe MeHLLMHbI, nepe-
HecLUVe CoMHeYHbIii oxor B npoLunom rogy (p = 0,004).

3akntoyeHne: B ApmeHun LIMpPOKO pacnpocTpaHeHa
HepocTaTo4HOCTb BuUTamuHa D. 3Ta undopmauma npe-
AOCTaBNAeT [aHHble, KOTOPble MOMHO MCMOMb30BaTb
B [AMpeKTMBax OOLLEeCTBEHHOro 3[paBOOXPaHEHUA [/A
yCTpaHeHWA 3TOi MOBCEMECTHOI Yrpo3bl ONTUMaNbHOMY
3[,0pPOBbIO.

Knroyesbie cnosa: sutamuH D, Apmenua, octeono-
pO3, OCTEOMEHUA, HEHLLINHDI
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2Unduntu Gywpnwpwuwywu Yihupyw, Gplwt, Cwjwunw

3Cw-wdtphwu wnnnonipjw Yuwnpnu, Gplwu, <wjwunwu

uveneughr

Lbpwoénipyniu. Ynquphwnhy fJuwuqupnuip wnw-
ntig dwpnywug fudpnid nmwpwdywsd quugwwn k:
Unquhwhy ypbwyh hwyhpd quwhwwndwu uwun-
nwyp (Mini-Mental State Examination, MMSE) Yng-
upwnphy fuwuqupdwu quwhwwndwu  wugbintu
uwunnuwy £ b jwjunptu Yhpwnynn gnpdhp, npp
Jwihnwgybi| £ vnwppbp [Ggnwtbpny: Utp hGunw-
gnunipjwu  twywwwlu £ Gnbp Jwhnwgub]
MMSE-h hwjGpGu wwppbpwyp:

Ubpnnutp. MMSE-U 11 Ybiwhg pwnywugwsd
uwunnwy &, npp quwhwwnnud £ Ynquhwnpy $niuy-
ghwubph 7 whpnyp' nnutu: Uwunnuyh wugb-
ptuhg hw)bptu pwpgdwunyeintup b hwlwnwy
pwpgdwuntgintut  hpwlwuwgybi| Lt wwppbp
pwnquwuhsutinh Ynnuhg: <wpqwplyyti £ utipph
Yuwjniunigyniup b pliunwynpdwu-ybpwpbunw-
Yynpdwu hwuwmwinniuniyniup, Ypnupwfuh a gnp-
dwyhgp uwnwgyti Lt 0,84: Uwhpdbuh Ynnb-
pwghwih gnpdwlhgp hwywuwh £ btint ebu-
wnwynpdwu-ybipwpbunwynpdwu wpryntupubiph
hwdwn: Wunthtinle MMSE-U Jwihnwgyb) £ puwn
Yhupywywu  wfunnpnandubph’ UBs L RhRL
ubjpnynquphwinpy fuwugqupnidubpph' ogunwgnpdt-
Iny <nqblwt fuwuqwpnidubiph wiunnpnohs W
ypbwlywagpwywu stnuwpyph S5-pn hpwwnwpw-
Ynipjwu (DSM-5) wfunnpnadwu swithwuhoubipp:
Unwuduwgyt u uwl Gupwfudptip pun hhywu-

nnieyniuubph’ hwdwdwju DSM-5-h  swihwuhy-
ubph’ Mwpyhuunuh hpjwunnyeiniu ubjpnyng-
uhwhy fuwuqupnwfutipny (ML) W Mwpyphuun-
Uh hhjwunnipintu wnwug ubijpnynqupwnhy fuwu-
gupnwfutiph (M<K): MMSE-h dhohu wpdbpubinp
hwutidwwnyti| Gu Uwup-Nthuph U gnpdwygny:

Upmyniupubip. <Gunwgnunniejwu dbe ubipwnyb)
£ 126 Jwuuwlyhg (Uhohu wnwphpp' 65,5£10,5 nn.;
Ywuwp' 54,8%): Uwuuwyhgubiphg 71-p (56,3%)
ubpwnybi| Gu Ynqupinpy fuwuqupnidubip nuub-
gnnubipp fjudpnud (Yhu) pun DSM-5-h swithwuho-
ubiph, huy Juwgwsd 55-p (43,7%)" uinnighs wnnng
fudpnud (Uhu): MMSE-h dhohu wpdtiputiph yphtw-
Ywagpwywu dbpndnieniup gnyg £ wnybp hw-
qwuwnh wwppbipnyeiniu hGinlyw) fudptpnud W
tupwfludptpnd. Ulu punnbd Yk’ 27,642,3 L
19,746,3 (p<0,01), huy ML punpbd ML
28,2+1,6 L 21,9£2,1 (p<0,01):

Gqpuwlwgnipyniu. MMSE uwtunnwyh hwjtptu
wnwppbipwyp gnyg k£ wnydb| ubipphtu Yuntunipjwu
U hwunwwnniunyejwu pwpdp dwywpnwy b quip-
nwgyti £ Ynquhinhy nbidhghinh quwhwindw
hwdwp hwjwfunu Bjwpnwpwuwlwu wywghbuw-
utiph 2powiunid:

<hduwpwnbp. MMSE, uwbnnul, huwybnptt
puippbpuwly, Juihnwgnd, Uepnlngtpiphy puwt-
qupnnid, DSM-5, Unquhiphy pniiyghwilinh qtw-
hwpnid:

*Ynunmwwwihu htnhuwy. Uwphwd huwjw: E-thnuin. drmariamisayan@gmail.com
DO0I:10.54235/27382737-2021.v1.2-27. Published online: 30 December 2021
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Swpbig hwuwynd hwéwfu hwunhwnn ujwnp-
nwpwuwlwu fuunhpubphg Gtu Gwuwsnnwywu
(wyunthtin' Ynqupwnhy) gnpdwnnypubph fuwu-
qupnufubpp’ wyjw|  puwlsnipjuu  2powuntd
5-7% wnwpwdywontejwdp, npnup nintlgynwd Gu
hwodwunwinipjwu W wiw2fluwwnniuwyniejwu
pwnan dwywpnwyubpny [1,2]: 4nqupwnhy gnp-
Sdwnnypubph hhduwlwu whpnypubpp' nndtu-
ubpu Gu qquwgnnnieiniup, pulwinwip, 2wndn-
nwlwu nwwynyentutbpp, nwnpnieniup W
yaunpnuwgnudp, hhonnnipniup,  |Gqywdnw-
dnnnipintup, wmbuwwnwpwdwlywu niuwynie)ntu-
ubipp, Jwunwpnnulwu gnpdwnnypubpp L ybp-
Swudwu wpwgnip)niup [3]: Ynquphwhy fuunhp-
ubipp wpnn Gu npulinpybip nwpphpht shwdwww-
nwufuwunn hhannniejwu fuwugwpdwdp nL Yng-
Uhwnpy djnwu nndtutubph wwhwwudwdp, npp
Ynsynwd £ bl Ynquhwhy tuwugqwnpnid: bul
nGubughwtu punpnaynd £ bwle wy Ynguphuihy
nndtuutph wybh dwup wpnwhwjnywsd fuwu-
qupnwfubipny’ ubipwnywy hhonnnieintup [4]: (36-
U Ynqupwnhy fuwuqupnudp Yupnn b (hub nb-
daughwih uygpuwywu thnyp, bW hwdwpynud E,
nnp wwghbwnubph wju fundpp Ywpnn £ hwunp-
uwlwl hwpdwp phpwfu Jun pbpwwlnhly dp-
swdwnipniuutiph hwdwp [5]: <ngbwu fuwb-
qupnufutiph - whunnpnohs L yphdwwgpwywu
adtnuwpyh 4-pn hpwuwnwpwynipjwu (DSM-4) hw-
dwdéwju' nbdsughwu uwhdwuynid £ npuybiu pwg-
dwpehy Ynquhwhy gnpdwnnypubnh nbbhghu'
ubpwnjw| hhonnnipjwu fuwuqwnpnudp: Wuhupu,
pwgh hhonnnipjwt fuwuqwnnidhg wbwp £ wn-
Yw |huh bwl hbwnlyw) futnhputiphg deyp” ww-
ghw, wwpwpuhw, wqunghw Ywd Ywwnwpnnuw-
Ywu gnpdwnnyputiph fuwuqwpnud [6]: Upnbu
DSM-5-nid Yppwnynud £ «dbd L phpl ubpn-
Ynquphwhy fuwuguwpnidutip» Ggpnyep, dhusntin
DSM-4-nid* «Yadbughw, nbihpphnd, wdubuwnpy
W wy Ynguhinhy hpywunnieiniuutip» [6,7]:

Unquhwinhy gnpdwnnypubtiph fuwugwpnwfub-
pp Ywpnn GU wwjdwuwynpywd |hub) huswbiu
utjpnnbgbubipwwnpy gnpdpupwgubpny, ophuwy’
nwniwwrehwutipny (Wghbtjubph hhjwunnient-
up, Swlww-pniupwiht’ $pnunninbdwynpw nb-
dughwt), uhuniyGhunwwehwubtpny (Mwpyhu-
unuh hhjwunnigywu nbdtughwu, Luhp dwpd-
uplubipny nbutighw), wiuwbu by jhuty Yupyw-
oh, Jwpwlwjhu hhjwunnyeniuubiph wd wj| Yw-
nnigywdpwihu nt Unipwhnfuwtwwphu fuunhp-
ubtiph htwnlwup [4]:

“ihuhywywu wpwyunhlwynd Ynquhwnpy fut-
nhputiph wnlwjniejntup hwyjinuwpbpbint hwdwp

wuhpwdbion £ hpwlwuwgub hhdwunh Yngup-
wnhy $niuyghwih guwhwwnnd [4]: Ybpohtuu Yuw-
nnn £ |hub gnun Yihuhhulwt inwwynpniejwdp,
uwlwju wybih hhduwynp nt guwhwwnbih £ hw-
dwpynud pwiwwlwup: Uju Ynguhwnhy fuunhp-
ubiph Jwpdwu hhduwpwpu £ b wbwnp £ hpwyw-
Uwgyh hwdwwwunwufuwt uwunnuyutph dhon-
gny huswbtu Yhuhyuywu whunmnpnadwu hunw-
ytgdwu uywwwyny, wjuwbu £ hpywunh Yng-
uhwnhy gnpdwnnyputiph nhuwdhy huynnnipjwu
hwdwp [4]:

Qnjnipjntu ntubtu Ynquhwihy gnpdwnnyputiph
quwhwwndwu nwppbp uwunnwyubp/gnpdhputp,
npnup quwhwwnd U Ynquhwnpy $niuyghw
punhwunip Ywd wnwudphu nndtuutpny: Cunhw-
untp Yiphuhywywu ypwyunphuwynd wybih hwéwtu
ognwgnpdynud £ Ynquhinpy yhdwyh hwyhpéd
quwhwwinip' Mini-Mental State Examination-p
(MMSE) [8]: Wju huwpwynpnip)ntt £ wnwihu hw-
dbdwuinwpwp wpwg quwhwwnb] hhwunh Yng-
uhwinpy gnpdwnnypubtiph hhduwlwu nndkuubpp,
npwug ulwuwnbh thnthnfunigyniutbpp, uwywju
sh wwpnibwynd inpwdwnpnigjwup, ng unpdw
hngtywu npubnpnwdubpht W dnwénnnipjwu
auphu JGpwpbpnn hwpgtin: MMSE-h puophtuwl
wuqtpbu wwppbpwyp pwpgdwuyb] nt Jwip-
nwgyt| £ wmwppbp Ggniubpnyd b wybih pwu 45
wwnh (wjunpbu Yppwnynd £ wnmwppbp Gpypub-
pnd’ ghnwpdoyuwywu  woluwwnwupubpnd  ni
wdbuopw  dwutwghunwywu  wpwynhYwjnid
[9-12]:  dwihnwghnu hGunwgnwunieniuutipnid
ubpwnyb| Gu wnwppbp Yppwlwt dwywpnwy-
ubpny dwutwyhgubin, husp eny| £ wnytp hwuwnw-
wnb MMSE-h ptophtwy wwpptipwyh Ynnidhg
wnwownyywsd 2tdwjhu wpdbph 6ogpwinie)niup:
ugtihu, MMSE uwunnwyp qwihnwgyt £ ns dhwju
punhwunip nmwptig hwuwyh puwysniejwu 2pow-
unud, wy| bwle ynwniywghnu hwwnniy fudpbipnud,
ophuwy' Mwpyhuunup hhjwunnigjudp Ynpbw-
funu wwghbuwnubiph 2powuntd [13]:

Cwyyh wnubiiny quwhwwndwu uwunnuyubpp
Ywpunpnipintup  Uywpnwpwuwlwl  wpwyunh-
Yuynd' wuhpwdbown £ Yuwwpb) npwug |Gqw-
hwt U Yhuhhulwt  Juihnwgnud'  npwugny
quwhwwdwut  wuhpwdbionn  hwywuwnhnipntu
hwnnpnbint  hwdwp:  Unyu  hGunwgnunnipjwu
Uwywwwyu £ hpwywuwgu MMSE uwunnwyp
hw)tptu pwpgdwunteiniu nt Gqulwl wnww-
wnwgnd U hwjwfunu  puwysnipjwt  2powuntd
qwihnwgntd, husybu uwl quwhwwnb) wju gnp-
dhph  Yppwndwtu hwywuwnhnipiniup  ubjpnnb-
gbubipwwnhy fuwugqupnifubpny wudwug 2npow-
unud  Ynquphwhy gnpdwnnyph quwhwundwu
hwdwp:
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utenauer

MMSE uwunnwyp pwnlwgws t 11 Ytwnbiphg,
npnughg jntpwpwusniph hwdwp bwjuwnbuywsd
E1 Ywd wybh' dhusl 5 wnwybjugnyu dhwynp-
utip, gnidwpwiht wnwybjwagnyu 30 dhwynpny:
Uwunnwyp huwpwynpnipintu £ nmwhu tnwpwu-
owwb| Ynquhwhy juwugqwpnudp pun dwupnt-
RJwU wuwmnhbwuh. plplU Ynguhinhy fuwuqunpnid
E hwdwnynid 19-23 dhwynp dhowlwjpnid puywsd
wpryntupp, swiwynp' 10-18 dhwynp, b dwup' <9
dphwynp [14]: MMSE-h unwgynn wpdbph' 23-hg
pwnan dhwynpp hwdwpynd £ unpdw| wpryntup:
MMSE-u quwhwuwnud £ hbnlyw) 7 nndbuubpp’
ynndunpnonid dwdwuwyh b nmwpwdnipjwu dby,
hhonnnipjwt  dnwwwhnd U 4Gpwpunwnpnid,
nipwnpnuintu b hwdwny, funup b nbuwwnw-
puwéwlwu pulwind:

LGnwgnunnipjwu punpwupp Yuqdb) Gu wnwn-
pbip wpnwpwuwlwu quugwwnubpny bjwpnw-
pwuwywu Yphupyw nhdwsd wywghbiunubipp: <hu-
lwlwu Ywpnwpwlwywu funphpnwwynieint-
Uhg pwgh, wwghbtunubtipp guwhwwyb) Gu dwu-
uwgbwh Ynndhg <ngblwt fuwugwpnwfubph
wflunnpnohs b ypdwwgpwywu dEnuwnpyh 5-nn
(DSM-5)  hpwwwpwyniejniund  ubpyuwjwgyws
Udtd b phpl ubjpnynquhinpy fuwugwpnidubiphu
wnpynn whunnpnadwt swthwuhoubipny:

DSM-p  hngblwu hhjwunnypniuubph quw-
hwwndwu wnwouwjht wnpnipubphg £ W hwu-
nhuwund £ hngbywu hpywunnieginiutbph wtu-
wnnpnadwt nwuwlwu gnpdhp: DSM-h Jbpoht'
5-nn hpwwwpwyniejniund wnbin Gu gk npny
thnthnfunteyniutitip: Wuop wnwuduwgynid Gu Ut
utgpnynquhinhy U phipl ubpnynquhinhy fuwu-
gwpnidutin, npnup Nttt wiunnpnadwt hunwy
swithwuhoubip (Unynwwy 1): Wuwhuny, MMSE-h
hwjipbu  nwppbipwyh - Juihnwghwh - hwdwp
DSM-5-p hwunhuwgti| £ wwghGuwnmubph ubjpn-
Ynquhwhy ypbwyh hwdbdwwmwlwu quwhwun-
dwu dhong:

MMSE-h hwjtiptu wmwpptipwyh Jwihnwghwu
hpwywuwgyb £ Gpynt hpduwywu thnyny. wnw-
ohu thnynw hpwlwuwgybi £ MMSE |tqwdw-
Ynipwiht wnwwwnwgnwip, wjunthbnb hpwlw-
uwgybi| E unwgywd hwjbiptu tnwppbpwyh Jwip-
nwghwt hwjwitignt wwghGuwnubph 2powuntd
(Lywp 1): LEqudowynipwiht wnwwwnwghwu
hpwywuwgyb £ hbGwnlWw| thnybpny. pwpglw-
unipntt wugtptu  puophtwy  wwppbipwyhg
hwjbptu, www' hwlwnwyp' hwjbtpbuhg wug)b-
pbu: Lwfuuwlwu' whinunwihtu hnwgnunniejwu
pupwgpnid  |Ggwdowynipwiht  wnwuduwhw-
wny nddwpnipniuubph shwunhwbiing  hbiwnn

hpwywuwgyb £ punwynpdwu b JYbpwpbu-
wnwynpdwt gnhpdpupwgn. wnwoht pLunwyn-
pnwdhg htwnn 1-2 wdhuubiph pupwgpnd Ybpw-
ptunwynpdwt dwutwyhgubpp Gpypnpn wu-
gwd bu wugh) pbuwp: FEunwynpdwu b ybpw-
ptunwynpdwt  wpryntupubiph  Ybpndnigyw
hwdwp Yhpwnyt| £ Uwhpdbup Ynnbywghw,
huswtu uwl wwpptip fudptiph dholi hpww-
twgyti| £ MMSE-h dhohtu wprynituputiph hwdb-
dwunwwu ybpndnieynitt Uwup-Nihpuhp U pbu-
inh oguntpjwup:

Uhwdwdwuwy, httwgnwunipjwu pninp dwu-
Uwyhgubipu wugb|] Gu Vywpnwpwuwlwu funp-
hpnwuwnynie)nitt b quunid: Lpwup pwdwuyb) Gu
fudpbph' pun DSM-5-nud ubpyujwgywd vbd U
phirl Ubpnynquhinhy fuwugwpnifubph whuwnn-
pnadwu swihwuhoubph [7]: Cunpwupp pwdwu-
gt £ Gpyne fudpp. Ynqupuinpy fuwugqupnid niub-
gnnubipp funwip W huyhs funidp:

Unquhwnhy fuwuquwpnidubip niubkignnubipp
fudpnud pungpyybnt hwdwp ubpwndwu
swithwuhoubip GU hwunhuwgkt.

» DSM-5-h utid Ywd phel utjpnynqupwnpy
fuwugqupnwdubiph wfunnpnadwu
swithwuhpubiphu punpny tpwuubipp
wnlwjniejniup, npnug dwuht bt £
wudwdp wwghbuwnp W/Ywd hp hwpwquunp,
husp bwl quwhwuwnybi E dwutwgbinnh
Ynnuhg tjwpnwpwtiwluwu
funphpnwunynipjwu b quudwu pupwgpntd,

» 40 vwpblwu b wybh mwphpp,

» hwjtiptupu, npwbu dwjptuh [Ggnt
whpwuwtinbp,

» ptuwnh wpryntupubiph ypw wanbint
huwpwynpnteyniu ntutignn undwwnhy b
hngbwu fuwuqupnwdubipp
pwgwlw)nipjntup:

Culyhs fudpnud pungpyybiint hwdwp
swithwuhoubip GU hwunhuwgkt.

» DSM-5-h utid Ywd phel utjpnynqupwnpy
fuwugqupnwdubipht tpynn swihwuhoubphu
npuk YGunny shwdwwwwnwufuwubp,
nph dwuht Uk £ wudwdp ywghtuwmp b/
Ywd hp hwpwquwunp, husp bwb
guwhwwyb £ dwuuwgbnh Ynnuhg
Uywpnwpwlwywu funphpnwunynipjwi b
quudwu pupwgpntd,

» 40 vwpblwu b wybh mwphpp,

» hwjtiptupu, npwbu dwjptuh [Ggnt
whpwuwtinbp,

» ptuwnh wpryntupubiph ypw wanbint
huwpwynpnteyniu niutignn undwwnhy b
hngbwu fuwuqupnwdubipp
pwgwlw)nipjntup:
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Lhwp 1. MMSE uwunnwyp hwjtpbu nmwppbpwy:

U<#
Zhiwlinh WU
Lhnwgnuniwl wiluwphp.

Unquhwhy yhbwlhh guwhwindwt hwyhpt sk
Mini Mental State Examination (MMSE)

Wnwybpugnyt . Swpgynnh . Swpgunpnul

Whwynp dhwynp

5 b £ wywopyw puwpbphp; yupdw Gnwbwlp; wduwefilp; 2wpwedw
onp; wiup:s

5 «pupl’n Bup  Jblp  wydd  quplfnul.  dwpgp;  Bplifpp;  punuipp;
hhuwbinuwibingp; hwplip:s

3 | L{hmmqnmnqﬂ wwijhu £ 3 ppwp sybpwpbpnn wowplwibph wwpg L L{u.lpﬂl

wmbibp, npaup hwpgynnp tepdnud £ undnpl, wjibnthbnle pongped |

bpghupu wub) wyn wumbtbpp: $npbbph pwbwlyp’
5 wfubinpnud b, htip hwafbp' 100-hg hwbibng 70 (93, 86, 79, 72, 65, ..):

Lhnwgnnnnp Yuwiig | wnbnd 5 Shon wwawupuwihg hbon:

Uy wwppbpwly. «Umpwuwbbp oUTHY pwap hudpomwly nganiggudp:s

{4h L)

3 wfhs winwy bu g wuwgh bpbp wawnljudibph whmbbbp: Sunn'n bp e
nubip:»

2 ‘  <uwgnuinnnp hwngynnht gnyg E wwihu 2 hwuwpuly wnwplu, ophtwl, |
duwdwgnyg L dusnpn’ futinpbny wiudwby npwip:

1 :q Unlbbp hbplyw) puwewlwwwlgnysmibn. s dh Gpl, U Qwd pagg:s

3 «2bip wg dtinpn] Ybpgptip wyu erunyap, duntp wyb U npbp hupulihti:s
hunwgnuinnp wwihu § hwpgynnpl prgh dwpmp bpe

1 shubimpoul b, wpqwgbp b wynwpbp gpudp:s
Spwnp hpwhwligl b «Pwljbp dbp wspbpp:s

1 [ [« bwqudbp b gpbp npll bwhuwnwenygnds
Lwuwrnwunyenip winp Ewywpmitwlh Bupwlw b vionpngju)

1 afubinpoud B wpgnebljupbp wyu Glwnps

Zhinwgnnnnp wwihu £ hwpgynnhb dwpnip proe U unpnud £ uljwpb)
wju wwinhepp: Mewnp b wnljw (hubl pagop 10 wilymbUbpp, huly npwighg
2-p wkinp £ fuwgbt:

R

30 _ _ Cthwhting dhunjnp

(FGunwynpdwu b ybpwpbtunmwynpdwu wp-
ryntupubtipnh dhole Uyhputiuh Ynnbiywghnu phiu-
winh dhongny hwjinuwpbpyt)  wpunwhwjnywsd
npwlwu Ynnbjwghnt Yww unyuwuniu nndbu-
utiph uhole (p<0,05), hugp fununud £ phuwnph pwnaép
uunwhtihniejwu dwuhl (test-retest reliability):
YQuwnwhbihnigjwu dwuht funund Gu wju dwdw-
uwy, Gpp Unyu fudpnud, uwywju wppbip dwdw-
twlwhwwndwdubpnud phunt hpwwuwgubinig

htivnn unwgynid Gu dhwudwu, hwdbdwnbih
wnryntupubin:

MMSE uwunnwyh hwjtptu vnwppbpwyh vbp-
phu Juwjniuntejwu (internal consistency) quw-
hwwndwu hwdwp unwgywd Ypnupwiuph wibw
gnpdwyhgp (Cronbach’s alpha) Yuqub £ 0,84,
husp fununud £ hwypbu twppbpwyh ubpphu
Ywyntunipjwt pwpép gnigwuhoh dwuhu:
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Unynwuwy 1. UGS U phipl ubjpnynquphwnhy fuwugupdwt wfunmnpnadw swhwuhoubpu pun DSM-5-h [7]

ULs ubjpnynqupuinpy fuwugupned

U. Ynquhwpy gnpdwnnyeh qquih wuydwu hwuwnp twfuyht dwwpnwyh hwdbdwn dgY Ywd wybh Yynqguphnpy nndbuubpnid (pwpn
nwnPNLERIN, Juwnwpnnulwu gnpdwnnype, unynpbint niuwynipiniu W hhannniegntu, pulwdwu-pwpdnnuywu Ywd unghwjwywu

Swuwsnnnipiniu): <hduyws L.

1. wuhwwnh Ynndhg Ynquhwinhy $niuyghwubiph tpwtwlwih wuydwu dwuht wuhwugquwnnienu hwjnubnt, Ywd nbnblugywd
wudh Ywd pdoyh Ynndhg tdwtwwnhw wuynd ywwnbine ypw, b

2. Ynquhwinpy npubnpnidubpnid fwlw fuwugqupdwt Yypw, npp twfupunpbih £, np wpdwuwgpgwsd thuh unwunwpunwgyws
Wwpnwhngbpwiwlywu punwynpdwi Ywd, npw pwuguywnipju nbwpnid, w)| pwuwlywlwu Yihuhjulwu qguwhwndwu

dhongny:

P. YUnquhwnhy nbEdhghinp fuwuqunnid £ wnopjw gnpdniubiniejwu dbe hupunipnyuniejwun (wjuhtupt, wnujwql oqunipjwu Ywphp £
(huntd wnopjw Ywupnid wjuwhuh pwpn gnpdnnnieiniuubiph dwdwuwy, huswhupp Gu, ophtuwy, yéwpnuubp hpwywuwgubp Ywd

nnnpwph punntudwu Yupgwynpndp):

Q. YUnquphwhy nbbhghunp h hwjn sh quihu pugwnwwbiu nGhpphnwh Ynunbipunned:
% Unquhwihy nbEdhghint wybih wy sh pwgwwnpynid wyp hngbywu hhjwunnygjwdp (ophtuwy, dté nbwpbuhy fuwugupnid,

2handpbuhw):

febpl ukjpnynquhnpy fuwuquipnid

U. Ynqupwhy gnpdwnnyeh’ twiuyht Jwlywpnwyh hwdbdwn phpl wuydwu thwuwnp deY Ywd wybih Ynguhinpy nndbuubpnud (pwpn
nwnpNLERiN, Yuwnwpnnulwu gnpdwnnype, unynpbint niuwynieniu W hhonnnuegntt, puludwu-pwpdnnuywu Yud unghwjwywu

Gwuwsnnnipiniu): <hduyws L.

1. wuhwwh Ynnihg Yngquhinhy $niuyghwubph phipl wuldwu dwupht wuhwuguunieniu hwjnubint ypw, Ywd nbnblugdwsé
wudh Yuwd pdoyh Ynndhg tdwbwwnhwy wuynd uywwnbnt ypw, b

2. Ynquphwinhy $niuyghwip swihwynp fuwugwpdwu Yypw, npp uwfupuwnpbih &, np wpdwuwgpywsd |huh unwunwpunwgywsd
Ujwpnwhngbpwuwywu phunwynpdwu Ywd, npw pwgwlwjnigjwt nbwpnid, w)| pwuwlwlywu Yihupywywu guwhwndwu

dhongny:

P. Ynquhwnhy nt$hghwp sh fuwugwpnud wnopjw hupunipnyu gnpdniubinueintu hpwlwuwgubint Yupnnniejwup (wnopjw Yjwupnid
hupuntpnyunieyniup wwhwwuywsd £ wjuyhuh pwpn gnpénnniegyniuttiph dwdwuwy, huswhupp Gu Jéwpnuwubiph hpwwuwgubp Yud
ntnnpwph punniudwu Yuwpgwynpniip, pwyg Yupnn k jhubip wybih gwwn owup gnpdwnpbint, Yndwbtitiuwgunn nwqdwywnnigjniuutin

Yhpwnbint Yud hwpdwpbgubine Ywuphp ):

Q. YUnquhwnhy nbibhghint h hwjin sh quihu pugwnwwtiu nbjhphnwh Ynunbipunned:

% Unquhwipy nbE$hghint wybijh (wy sh pwgwwnpynid wyp hngbywu hhjwunnygjwdp (ophtuwy, dbé nbwpbuhy fuwugunpnd,

2handnbuhw):

ure3nruLeuer

Cunhwuntp wndwdp htitmwgnunniejwup Jwu-
uwyghb| £ 126 wwghbtuwn, nyptip nhut| Gu Und-
unw dwutwghwnwgywsd tjwpnwpwuwlwu Yip-
uhYw: Lpwug vhohtu tnwphpp (+ unwunwpun 26-
nnw) Ywqut £ 65,5£10,5 n., huy Ywuw)p Ywg-
Jb| Bu punpwuph Ybuhg phs wybihu' 54,8%:

Cuwnpwupnwd ubipwnjwd wywghbuwnmubpp tink;
Gu htwnlww| wfunnpnonwdubpny. Mwpyhuunup
hhjwunntpintu (36,5%), Ujghtjdiph hhywunnt-
pIntu (14,3%), w| ubjpnynquhwinpy fuwugupnid-
utip (34,9%) (Mwpyhuunuh hpywunnigjwu nb-
dbughw, dwyww-pniupwiht nbdbughw, Luph
dwpduhyubpny nbdbughw W wy séondwd nb-
dtughwutip) W wj| bywpnwpwuwlwu hhywunnt-
RInLuubin (14,3%):

Unwohtu fudpnid pungpyyby Gu ubpnynqup-
why fuunhputin niutignn wwghtiunutin (Unqup-
wnhy fuwugqupdwu funwp, Yhu)' 71 dwutwyhg,

dhohtu wwwphpp' 68,1£10,1 w1, npnughg 50,7%-p'
Yhu: Gpypnpn funwipp Yuqdl Gu Ynquhwnphy
fuwuqwpnwfubip sniubignnubipp (unnighs wnnng
funudp, Uhu)' 55 dwutwlyhg, dhohtu wwphpp'
62,1£10,1 w., npnughg 60,0%-p' Yhu: <bwnwgn-
wniRjwlu  dwulwyhgubiph  dnnnpnwgpwlywu
wnyjwiutipp ubpyujwgywsd Gu Unjnuwly 2-nwd:
Cunhwunip punpwupnid MMSE-h Uhohtu windb-
pp Ywqub £ 23,2+6,3 dhwynp:

Cunhwunip  hGunwgnunwywu  punpwupnd
MMSE-h uhght wpdtiputiph U twphpwjh pwatu-
dwt dhou nhwnyb £ hwjwuwnph pwgwuwlwt Yn-
nbjjwghw (r=-0,314, p<0,01): Cuw ubinh U Ypeni-
pRjwl dwlwpnwyh pwdwudwl nbwpnwd punhw-
unip fudpnid MMSE-h Jhohtu wipdtiputiph dhole
hwywuwnh wnwppbipnyeiniu sh nhwnyby (p>0,05):

Lwjwitignt MMSE-h dhohu wpdtiputipp 4tu L
Uhu hwdwp tinby Bu hbunlywip' 19,746,3 L 27,6+2,3
(p<0,01): Kwdwdwju DSM-5 U ghtjutiph hhywu-
nniejntu Yihupyuwywu wiunnpnpdwdp dwuliw-
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Uhgutiph L Uru MMSE dhohtu wndtipubiph hwub-
dwunnipjwu unwgybi £ ypdwlwgpnpbu hwywu-
nh  wnwppbpnyeint’  hwdwwwwnwufuwuwpwn
16,7£8,1 U 26,5+2,8 (p<0,01): <wdbdwwnwywu
gbpnwdnigjwu  wpryniupnd - wwpqybp k, np
MMSE uwunnwyh 2unphhy Mwpyhuunuph hhywu-
nniejwdp wwghbuwnubiph 2powuntd huwpwynp
E Gnbl wnwuduwgub] Ynquhwnphy fuwugqwpnid
niubignnubiphu:  Mwpypuunup  hhwunnypjwdp’
wnwug Ynquhwnhy fuwuqupnidubiph dwuliw-
Yhgutiph dnin MMSE-h dhght wndtipp Yuqul
L 28,2+1,6, huy Mwpyhuunup hhwunnypjwdp’
Ynquphwhy fuwugqwpnwfubipny dwutwyhgubph
dnwn' 21,9+2.1 (p<0,01):

Unynuwly 2. dnnnypnwgpulwu ngjuiutip b
MMSE-h vhohu wndtipubiph pwafudwdnipniup

fudptiph ubipunid
Ungquihunhy
Culhyg P
8 uhub u dw
nigwiuhzutip funudp Enwldgwn w wpdbtp

UwutwYhgutiph ghy, n (%) 55 (43,7%) 71 (56,3%)
Utn

Upwlwu, n (%) 22 (40,0%) 35 (49,3%)

hguwlwu, n (%) 33 (60,0%) 36 (50,7%)
Swphp,
Uhoht+US, wwiph 62,1+10,1  68,1+10,1 <0,01
Uppenipjwt dwliwpnuy

Pwndpwagnyu, n (%) 23 (41,8%) 37 (52,1%)

N pwpdpuwgnyu, n (%) 32 (58,2%) 34 (47,9%)
MMSE dhohts, 27,6523 197463 <0,01

dhohuxUGC, dhwynp
UG unwunwpu otinnud

uuurunhu

Wuwhuny, MMSE-h Ynquhwnpy quwhwundwu
uwunnwyh hwjwiGgnt nmwppbpwyh Gaguywu
U ypupywywu Juhnwgdwu ubipluwjwgywsd hb-
mwgnuniejwu wnpryntupubipp gnyg Gu b wyu
gnhpdhph pwndn wpryniuwybinneniup ujwpnw-
pwiwlywu wnwniyjwghwind Ynquhinhy Iniuy-
ghwh fuwugqwpdwu hwjnuwpbpdwt gnpdnid:
Wu Ywpnnwgt) £ hwjwuwnmhnpbu wnwuduwgub)
Unqupwihy $niuhghwyh Jwinpupwgdwdp nw-
nwwnn hwjwiunu wudwug: SyYjwubpp Ywip-
nwgyti| Gu punntid DSM-5 nwuwlwngsh Utd W
phirl ubpnynquhinhy fuwugqwpnidubph whuwnn-
pnadwl swihwuhoubiph:

Cwjtiptt MMSE uwunnwyu odndws Lt pwpap
ubippht Yujniunigjwdp, jwihnwgywsd k ubpn-
Ynqupwhy fjuwuqunnid niubignnutiph fudpbipnid
U Jwipnwgyws E nt, hbinbwpwp, wpdwuwhw-
qww £ bwb wnwudhu Ynquhwnhy fuunhpubipny
pupwgnn hpywunnigyniuutiph fudpbipnwd, onp-
uwl' Uighbjuiph hhwunnigjwu bW Mwpyphuun-
uh hhjwunnipjwu dwdwuwly:

ERAULUSNKIBNRL

Lwoyh wnubiiny MMSE uwunnwyh Jdtd ntpp
ynquhinhy $niulghwsh uljphuhtquihli utnnig-
dwtu b nbdbughwih nhulwjhu fudpnd guuygnn
dwpnywug hwjnuwpbpdwu hwpgnd' dbp wo-
fuwwnwupp Ywpnn £ hhdp hwunhuwtw| <wjwu-
twund Ynquhwinhy nhupniuyghwiny wywghbuwn-
ubph pwutwlwlwu quwhwwndwu ypwynhlwih
U ghnwhbwnwgnunwywu woluwwnwupubiph pun-
(wjudwu hwpgnid: Uwunnwyh Yppwnnidp gnné-
Uwlwunid Yoquh ny vhwju hwyinuwpbipt, wjl
pwuwlwwbiu quwhwwnb] Ynquhinhy fuwuqup-
dwtu dwupnigjwt wuwnhbwup b pwpdpwgub)
wuglwgynn pniddwu pupwghy wprynibwyb-
nnLpRjnLup:
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ApanTauusa v Banmpauua apMsaHCKO Bepcum
LIKaNbl OLLEHKN KOTHUTUBHOI tbyHKUMKU Mini-
Mental State Examination (MMSE)

Wcaan M.A.['? OBakuman A.A.,'2 BappanaHx J1.B.,"3
XauatpsaH C.I.,"? TaBapan 3.[."2

'Kadpenpa HeBponorun u Heiipoxupyprum, HaumoHanbHbii
MHCTUTYT 3[paBooxpaHeHns um. akag. C.X. ABpanbekaHa,
EpesaH, ApmeHus

2Hesponoruyeckas knuHuka ComHyc, EpesaH, ApmeHua
SApmAHO-aMepuKaHCKuii LeHTp 3p0poBbsA, EpesaH, ApmeHus

ABCTPAKT

BeeneHune: KorHMTUBHbIE HapyLLEHUA ABNAIOTCA BeCb-
Ma pacrnpocTpaHeHHoli Kanoboii cpean noxunoii nonyna-
umn. Mini-Mental State Examination (MMSE) - aTo wwikana
OLEHKN KOTHUTMBHBIX HapyLUEeHUiA, WM3HaYalbHO npes-
CTaBNEHHaA Ha aHMMICKOM A3blKe. DTOT LUMPOKO Npume-
HAEMbII MHCTPYMEHT BaMAMPOBaH AJA MHOMECTBA A3bl-
KoB. Llenbto Halero nccnegoBaHuA ABNANAch Baiupauua
apmaHckoii Bepcun MMSE.

MeTtopp!: Lkana MMSE coctout u3 11 nyHKTOB, KOTOpas
oueHuBaeT 7 JOMeliHOB KOrHUTMBHOI cpyHKkumu. MNepesop,
Ha apMAHCKMIA A3bIK M 0OpaTHO Ha aHrnuiickuii Obin Npo-
BeJeH He3aBMCUMMbIMU Mepesofunkamu. bbina npowsse-
AeHa OLeHKa BHYTPEHHEW COrnacoBaHHOCTW U HafemHo-
CTW TecT-peTecta, KoacppuumeHT anbpa KpoHbaxa ana
apmaHckoii Bepcun MMSE coctasun 0,84. Koadhdpuument

Koppenauun CnupmeHa 6bin CTaTUCTUYECKM 3HAYVMMbIM
onAa pesynbratoB TecT-petecta. [anee, MMSE wkana
6bina BaAMAMpoOBaHa Mo OTHOLUEHWUIO K KIMHUYECKUM Au-
arHosam 60bLLOro U NErkoro HelPOKOrHUTUBHOMO Hapy-
weHna (HKH) c nomoLublo AMarHoCTMYeCKUX Kputepues
DSM-5. Takme 6binu coctaBneHbl MOATPYRMbl COrNacHoO
kputepuam DSM-5: 6onesub [MapkuHcoHa ¢ HKH (ge-
MeHUuA 6onesuu [MapkuHcoHa — [BI1) unn 6e3 (6onesHb
NapkuHcoHa — BI). YcpepHeHHble 3HaueHna MMSE 6binn
conocTasneHbl Npu nomolum Tecta MaHHa-Yuthu U.

Pesynbratbl: B uccneposaHue 6bino BkntoyeHo 126
yyacTHuka (cpepHuit BospacTt 65,5%10,5 net; KeHwwu-
Hbl — 54,8%). pynny KorHUTMBHBIX HapyweHuii (TKH)
coctaeun 71 (56,3%) yyactHuk, a octanbHble 55 (43,7%)
BOLUAW B TPYyNny 3[0POBbIX KOHTPONbHbIX Y4aCTHUKOB
(F'3K) cornacHo kputepmam DSM-5. Ctatuctuueckuii aHa-
M3 MOKasan 3HauyMTeNbHYK pasHuLy B cpefHux bannax
MMSE mexpy stummn rpynnamu u nogrpynnamu: [KH u
3K: 27,612,3 1 19,716,3 (p<0,01), v ana Bl n OBI1:
28,2+1,6 n 21,9421 (p<0,01), cooTBeTCTBEHHO.

3akntoueHune: ApmaHckaa Bepcua MMSE nokasana
BbICOKYO BHYTPEHHIOIO COrNacoBaHHOCTb U HAafEHHOCTb,
v 6bina ycrnewHo BanManpoBaHa i OLEeHKN KOrHUTUBHO-
ro peduunTa Cpeayu apMAHOA3bIYHBIX HEBPONOrMYECKUX
naLneHToB.

Knroyesbie cnosa: MMSE, wkana, apmaHckaa sep-
cus, sanudayus, HelipokoeHUMUBHble HapyuweHus, DSM-
5, oyeHka KoeHumusHoli ¢hyHkyuU.
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Adaptation and validation of the Armenian
version of Mini-Mental State Examination
(MMSE) cognitive function assessment scale

Isayan M.A.,"> Hovakimyan H.A.;"? Vardanyan L.V.,"3
Khachatryan S.G.,"? Tavadyan Z.D."?

'Department of Neurology and Neurosurgery, National
Institute of Health, Yerevan, Armenia

2Somnus Neurology Clinic, Yerevan, Armenia
3Armenian-American Wellness Center, Yerevan, Armenia

ABSTRACT

Introduction: Cognitive impairment is a prevalent
complaint among the elderly population. The Mini-Mental
State Examination (MMSE) is an originally English cogni-
tive impairment assessment scale. It is a widely used tool
and was validated for various languages. The aim of our
study was to validate the Armenian version of the MMSE.

Methods: The MMSE is an 11-item scale assessing 7 do-
mains of cognitive function. Translation to Armenian and
back-translation to English were made by independent
translators. Internal consistency and test-retest reliability
were calculated with Cronbach’s alpha for the Armenian
MMSE reached 0.84. Spearman’s correlation coefficient
was significant for the test-retest results. Then the MMSE

was validated against the clinical diagnoses of major and
mild neurocognitive disorders (NCD) using the DSM-5 di-
agnostic criteria. Also subgroups were separated by dis-
eases according to DSM-5 criteria: Parkinson’s Disease
with (PDD) and without NCD (PD). MMSE mean values
were compared using Mann-Whitney U test.

Results: We enrolled 126 participants in our study
(mean age 65.5%10.5 years; females — 54.8%). The cog-
nitive impairment group (CIG) included 71 (56.3%) par-
ticipants, while the remaining 55 (43.7%) participants
constituted the healthy control group (HCG) according
to DSM-5 criteria. The statistical analysis showed signifi-
cant differences between the mean MMSE scores of these
groups and subgroups: for CIG vs. HCG: 27.6+2.3 and
19.7%6.3, (p<0.01), and for PD vs. PDD: 28.2+1.6 and
21.942.1, (p<0.01) respectively.

Conclusion: The Armenian MMSE appeared to have
high internal consistency and reliability and was success-
fully validated among Armenian speaking neurological pa-
tients to assess a cognitive deficit.

Keywords: MMSE, scale, Armenian version, valida-
tion, neurocognitive disorder, DSM-5, cognitive function
assessment.
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Yhyniwi hywghwt. Utpnnh
Uhpwindwu huwpwynnpnrpjntuubpp
nGuph Gpnphunwuwpnugdwu
Yy hpwhwwnnirpjntuuGph wpnjntuputbph
pwnpbjuwydwu UG9o
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Sphgnpyuu 2.U.,* Lpubujwu Y.L2°

IMwuwnhly YyGpwwnnignnuywu yhpwpnidnigjuu wdphnu, << UL wlwn. U.Unwpbljwup
wujwu Unnnowwwhniejwu wqgquwihu huunhwnnwn, Gplwtu, <wjwunwu

2Lwgbipwihu pdoyniejwu Yuwmpnu, N UL wlwn. b.Nwyindh wujwu Uwulyun Mbwnbppnipgh
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uveneughr

Lbipyuwynudu wyowihu hwdwlwpgh (UL) yp-
qnwhqughwjh dbpnnubpp awpniuwynwd GU wy-
wnhynpbit uunwpbijwagnpdyb. h hwjn Gu quihu
£l wybh qquyntt uwppbp b hwdwygynid Gu
wnwnpbip diennutip: <nnwdnid ubpyuwjwgyws
E U< Jyhgniwhqughwjh gnjnieyniu niutignn Jb-
pnnutipnh hwdbdwwnwlwu YyGpndnipyniup, ug-
qwé Gu Yihuhywlwu b thnpédwpwpwlwu wwy-
dwuubipnid oguinwagnpddwu huwpwynpnipniu-
ubipp: thunwplgws Gu UL yhgniwhqughwih
hwdwp ogunwgnpdynn hhduwywu depnnutpp’
lhddwughnughunhgpwbhw, dwguhuwnbign-
Uwuuwjhtu oipwnwgpnieintu, nwnhnuntyhnwhu,
niwpwdwjuwihu b $yninpbiugbunwihu hbunw-
gnunijniuttip: Uwupwdwuu ubpywjwgynid Gu

$yninptiugbunwihu dbennh wnwuduwhwwynt-

pIntuubipp’ qquyniunniup, uwbigh$hynieniup,
hjntujwdpubiph Ubg nbinwdhongh ubppwihwug-
dwu funpnipntup, (ndntuwynieniup: LHwpw-
gnywsd U Yhgniwihquighwih dpnnubiph Yhpwn-
dwu ophuwlubn’ wyowihu npuwdh nhuwdhy
Ywpgwyhbwyu nuniduwuhpbipne b ywhwluwjhu
wyowjhu hwugnygubiph nbinwjuwgnidp npnatint
hwdwp: Hunwplgws £ Jhgnuuhquighwh

wju dbennp, npu wnwyb] hwpdwp £ wjwuwmnhy
yhpwpnidniejwu wbuwulyntuhg ogunwagnpddwu
hwdwp:

<hduwpwnbp. wiyrwpht hwdwlwpg, wy-
ouyght npGuwd, htinnghwbht Yutiws, $yninpbu-
gbtiypuyht yhgnuwihquighw, wipuyghti hwdw-
Ywngh npbuwdh nhtwdhly hupqugphdwly, nbu-
ph thpiphtiq
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Udawjht (jpupwinply) hwdwlwpgp (U<) fu-
plnp nbip £ fjuwnniud dwpdup hdnit wwnwufuw-
uh, dhypnzngwtwnnipjuu U pnppnpwiht gnpd-
pupwgubph wwengbubtignd [1]: Npn2 hGnhuwy-
ubp uonwd Gu, np wju hwdwlywpgh jwwnpngbiu
quwudwt Ywujuwpgbinudp Yupunp nbn £ gpw-
ynud htiinyhpwhwwnwlwu pwpnnipiniuubiph Ywu-
fuwpgbdwu gnpénud W hwunhuwund £ hwonn
yhpwhwwnipjwu gnpdnuubiphg Utyp [2]: Quwjwdé
wju hwugwdwuphu, np ybpohtu hwpjnipwdjwyh
pupwgpnd wnwownlyyb) Gu UL wnbinnpnadwu
udh pwpp ulgpniupnptu unp dbennubin, nwunw-
Uwuppnipynibubiph U6d dwup Jbpwpbpnd  Gu
wwhwYwjhu wyowihu hwugnygubphu (MUK) W
U< Ywnnigwdph dwuht wdpnnowlwu wwwn-
ytp hwuwubh sh (hunw: Cun npnud, wju ghunb-
lhpu wuhpwdtiin £ ng dhwju pwpnpwy W swpn-
pwy hhjwunnyeniuubph  pniddwu, w) uwbl
ntdph 2powund Ywwwnpynn yhpwhwwnnipniu-
ubph  htwndppwhwwnwlwu  pwpnnyginiutbph
Ywutuwpgbdwu hwdwp: Lhddwunply hwdwlwp-
gh yptwyp quwhwwbiint hwdwp oguwgnnd-
Ynud Gu tnwpptip dbennutin: Lwhulyhund ogunw-
qnpdywsd dbrennubinp, huswhuhp Bu [hd$wughn-
qnudhwt, |hddngpudhwt hdpwgnipht 1% utip-
Uny, (hu$nughtinhgpwhhwu, hwdwlwngswihu
otpnwgpnieiniup (£C) L nywnpwdwjuwihu hb-
nwgnuntiniup (MAK), sbu Yuwpnnwgb) |hnghu
pwywpuwnbp pnnp - Ylhuphuwlywt - Ywuphpubipp:
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Lymphatic system visualization: ways of
application of the method for improving the
results of facial rejuvenation surgeries
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Akopov A.L.,3 Grigoryan Ch.A.,* Nersesyan K.H.5
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Saint Petersburg, Russia

3Department of Hospital Surgery, Pavlov First State Medical
University, Saint Petersburg, Russia
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ABSTRACT

The development of lymphatic system (LS) visualiza-
tion methods that can be easy to use and understandable,
with the ability for data analysis in real-time is one of the
challenging tasks in modern medicine. In this article, we
describe LS visualization with indocyanine green fluores-
cence imaging with near-infrared light. Characterization
of the fluorescent method is described: sensitivity, resolu-
tion, specificity, penetration depth in tissues. This article
shows the ability of real-time visualization of lymph vessels
and nodes during the various types of facelift surgeries.

Keywords: lymphatic system, lymphatic drainage, flu-
orescence imaging, indocyanine green (ICG), facelift.

Busyanusauusa numcparnyeckoii cuctemni:
cnoco6bl NPMMEHEHNA MeToa ANA YNyullueHUs
pe3ynbTaToB onepauuii N0 OMONOMKEHUIO UL

AHToHAH [1.A., MNetpocan K.A.,' ManaaH I.B.,?
Akonos A.J1.,2 Tpuropan Y.X.,* Hepcecan K.0.5

'Kadpenpa nnactnyecKoii U peKOHCTPYKTUBHOMN XUpypruu,
HaumoHanbHbIii MHCTUTYT 3apaBooxpaHeHua nm. C.X.
AspanbexsaHa, EpesaH, Apmerus

2LleHTp nasepHoii meguumHbl, Mepsbiii CaHKT-MeTepbyprekuii
rocyfapcTBeHHbli megnumHckuii yHusepeutet um. U.TT.
MaBnosa, CankT-letepbypr, Poccua

3Kadpenpa rocnutanbHoii xupypruu, MNepsbiii CaHKT-
MeTepbyprckuii rocynapCcTBeHHbIV MEAMLMHCKUI YyHUBEPCUTET
um. W.T. MNaenosa, CankT-MeTepbypr, Poccna
‘MepmnumHckuii ueHTp “ToHoaH”, EpeBaH, ApmeHua
SMepnuumHckunii komnnekc “Apabkup”, EpeBaH, ApmeHua

ABCTPAKT

Paspabotka meTofoB BU3yanusaumu nnmdatMyecKoi
cuctembl (JIC) ¢ BO3MOMHOCTbIO aHanM3a AaHHbIX B pe-
MUME peanbHOro BpEMEHW ABNAETCA OfHOW U3 CIOMHbIX
3afa4y CoBpemMeHHOI MeanumHbl. B aToli ctaTbe Mbl onu-
cbiBaem Busyanusaumio JIC meTomom  crnekTpocKonuu
6nuxHel MHpakpacHoii obnact C UCMONb30BaHWEM
MapKepa MHAOLMaHUH 3eneHblii. OnvcaHbl xapakTepucTu-
K pryopecLeHTHOro MeToAa: YyBCTBUTENBHOCTb, pas-
pelueHne, cneundryHoCTb, MybuHa MPOHUKHOBEHUA B
TkaHu. [loKasaHa BO3MOXKHOCTb BU3yanu3auun numdati-
YEeCKMX COCY0B 1 Y3/10B B PEKUME PeaslbHOro BPEMEHU BO
BPEMA pPasfnyHbIX OnepaLuii Npu NOATAKKE NuLa.

Knroyesblie cnosa: numgpamuyeckan cucmema, um-
¢boOpeHax, chnyopecyeHmHas 8uU3yanu3ayus, uHOoOyua-
HuH 3eneHbili (MLU3), nodmaxka nuya.
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Wu hnnywdh uywwnwlu wnweouwlh wfuwnnpny-

qwsd, hnuywundwundwtu ny Gupwlw Jhbn-
$hpnngny wwghtiunh guodp ntinwgwihh ghiw-
pwphuny pniddwt Yihuhywywu nbiwph tywpw-
gnniejniut £, ny wubwpnn k£ Gnb| wtpopwy nb-
nnpwjp punniub] hGunuwGutyunndhy  pwpnni-
pIntuutinh ywwéwnny:

<pduwpwnbp.  Jptinphppng,  uwltklyn-
dpw, ppndpnq, ghypnwnpwpht, pnidnid

LEMUONrE3NhL

Unwolwlh dhbindhppnqu wpjwt swpnpwy
hhqwunnipntu £, npp wwwnlwunwd £ hjunt $-
jwu  ppndnund-(Ph)-pugwuwywtu  dhGinwpnih-
$Gpwuinpy hpywunniginiuutiph fudppt W unyn-
pwpwn punpnaynid £ unip dhGinpjwuwnwipu (G-
Yngh (UUL) nmpwuudnpdwgybint wnwybi pwpdp
nhuyny [1]: Udbppyjwu Lwngytinh wbwnwywu
hwdpungpynwu gwugh (National Comprehensive
Cancer Network, NCCN) 2021p. nintignygubiph
hwdwdwju' hhjwunnipjwu funpugwd powh
Ywd UUL wpngptuphydwu nbiwypnid thnfuyywwn-
Juwuwndwt ny tupwlw wywghbuwmubph pnidnudp
ubpwnnud £ hhwyndbehjwgunn gnpdnuh Yhpwnnid
JAK wpgbjwyphsubph hbn jwd wnwug npwug,
gwdn huwmbuupynipjwu phdhwebpwwhw Ywd
wwghbunh pungpynud unpwgnyu nbinwdheng-

ubph  Yppwndwdp Yhupjwywu hbwnwgnunnt-
pjwu Uty [2]: Utip tywwmwyu wnwotwyh wilu-
wmnpn2qwd,  thnjuywunyjwundwu ny  Gupwlw
dhtiindhppngny - wwghbiunh  gudp  nbinwgwthh
ghinwpwppuny pniddwt Yihuhuwlwt nbiwph
Uywpwagpnipniuu £, nd punntuwy sh bint) wbp-
opw| nbnnpwjp punniub]  hGwnuwGukyunndhy
pwpnnientuutiph ywwéwnny:

ULPLhLULUL H6NL

2021p. wwphth 9-hu 65 LwpbYwu wnnwdwn-
np nhdb £ Upniuwpwuwlwu Yeunpnt' qui-
quiunybiny dwfu pniwynnh guwytiphg b gipppn-
Uwpwwnpnieiniuhg:  Utwdubiqnd  nipwagpuy
En wanpwihtu Eunwpubptyunndhwu W 5 wnwph
wnwy9 &wfu upniuph wunwdwhwwnip dwup
ppndpnuinhy  pwpnnipniuubph wywwbwnny:

*YUnunwwnwhu htinhuwy. Gpdwun <wynpjwu: E-thnuwn. yero75@yahoo.com
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“thutnt opp wnwu punhwuntp puunyezjwdp (UCLRL)
L nywmpwdwjuwhtu  hGnwagnuniypjuwdp  (MAK)
uywpwanyby £ uytundtiquihw (hwydwn 37x19
ud, thwydwnh tpwy 1,9 ud), unpdnppnd wubtidhw
(HGB 89 g/, RBC 2,95x10'Y/)), ptrlW |HGyngh-
innq (WBC 14,82x10%|, ubijinpndpjutin 13,31x10%,
dhbinghwinubip 2%, dtwnwdhbGinghwinubp 4%, gnuwh-
Ywynphquynp ubjunpndpiubp 12%, ubgubunw-
Ynphquyynp ubijinpndhiutin 70%, |hidnghintitin 4%,
dnunghwubip 8%), ppndpnghwnubiph unpdw| pw-
uwy (PLT 199x109/|), pwpdpwgwd tEppppnghun-
ubiph bunbgdwu wpwgnieinu (ELU 32 dd/d):
Hadbhghnwiht Yhbwlubinp pwgwinyti Gu: Shah-
Yw| quudwu dwdwuwy' gniuwwnnipiniu, wepyne-
wnn. thwydwnn' Ynuph funnngnud, yupnp’ wnpunh
dwlwpnwyhu: YGuuwphvhwlwu puunipjudp'
pwpdp [wywnwwn nbhhnpngbuwg (LY 590 UY))
U dhqupent (8,4 dg/n|): Unwgningpwdh gnigw-
uhoubipp’ unpuh uwhdwuubpnd: Ywpwlhs hhjwu-
nnugnLuubpp, wyn pYnd’ hbwwwhwn B U C yp-
pnwibbp, dwpnne hdnibwupwywpwpnieiniu Yhp-
nniu, ppnigbipyng, uhdhihu, dfunyt) Gu:
Mughbuwnh htitnwgnunnwlu pundheyt £ hbww-
wnphihwp ghpwpnydh funphpnwingnigjwdp, n
Ynnuhg npdty £ uwutyinndhwih gnignud® thuwy-
ownh hubw swihbphg Glubiny: 2021p. dwjhuh
6-hu Ywinwnyt £ uyubyinndhw: Liwpnh, thuy-
ownh W hwpwyhg wyrwhwugnygh phnwunwwn-
ubph  YpYuwyp  whunwhnuywdwpwuwlwu
puunipnituupny wywghbuwmh dnwn wiunnpnayb

E ywpnh ghnnq L wnwolwiht dhtindhppng’
PMF, MF-3: Mnjhdbpwquiht onpwjwlwu nbwy-
ghwjh (MGM) puunipjwdp BCR/ABLT dntinwghw
sh hwjinuwptipytby, huy JAK2 V617F, CALR L MPL
dnuwnwghwubiph npnanudp ninbu wiwuwynpdwu
g Ep [3]:

2021p. dwjhuph 25-hu wwghbuwp Ypyphu nh-
Jt| £ yhupyw wunwdwhwwywsd ybponyeh gw-
Ynw wynnigny: “Ywqdwybpwyb) £ dwwpnwpw-
Uh funphpnwuwynieintl, nphtu hwenpnnn nniw-
(tipu upwuwynpdwdp hwjinuwpbpytb) £ unnppu
uptutipwyh pepndpng, pwpdp D-nhdbip (2,37dYyq/
dp), ATII (117%), hndnghuwinbihu (19,99 ddny/)): Pnt-
dnuiu pungplyby £ <pnpopuhnipbw (hhnnpopuh-
Ywppwdhn) 1000 dg/op, winwniphung 300 dg/on,
Uwnpnwwphu 0,6 dix2/op, wgbitnhjuwhghw-
prent 100 dg/op, wdnpuhghihU-Yuynywtwin
1000 dgx2/op' 3 swpwpe, W uwbutyunndhwhu
nintiignn wuhpwdtion ywindwuwnnidubph hpwyw-
twgnul nbnuidwuwght wnihlihuhhuwh Ynndhg
[4,5]: <hwbtiphndnghunbhubdhwtu Yuwpgqwynpyb
£ wuhpwdbon Jhunwdhuwptpwwhwny: Uty ow-
pwp wug ULL thnthnfuniejniuubip s6U wpdwuw-
qnyti, huly D-nhdbipp ety £ dhtsl 1,56 dyg/d:
<hnpopuhnipGuh nbinwgwihp pundpwgyt £ dhu-
sl 2000 dg/op' jnu nbnwdhgongubiphup pnnub-
(nY wuthnthnju:

Unwgohtu wugwd Yihuhyw nhdtinig dnwn 2 wdhu
wug' 2021p. hniuphuh 7-hu wwghbuwp dwjpwhbn
swup yphbwynw hnuwyhwnwwgyt) £ hunbuuhy

Lwnp 1. Upjwu punhwunip puunyejwu (ULL) thnihnfunigyniuubpp pniddwt pupwgpnid

ucL thnthnfunipyniuubp
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pEipwwhwih pwdwudniup' dwup Gpyynndwup
enpwpnpph, sywnpqwynnpynn hhwbiplGynghun-
qh (WBC 101,74x10%|, ubjunpndhjutip 95%) L
epndpnghinngh (PLT 2,036x10%)), GphYywdwjhu
wupwywpwpnipjwl (YpGwwmhuhu 218 dydny/|,
duwgnpnwjhtu wqgnu 22 ddny/|), thufudwtu b Jdb-
IGuwih Yuwwygnigjwdp: Uuwhphuwpbpuwh-
wu Ywubigyt| £ wnGuunwdnpuwjht wpjntbwhn-
uniRjwl  wwwbwnny, hulj  Uwnpnwwphuh
0,6 djx2/op ubpwnpynwdutipu ninblgyt| Gu wwqg-
dwjh thnfuubpwpynidubipng: Npnwjuh hwdw-
Ywngewhti 2tipnwgpnipju (<G) putinipjudp
hwjntuwpbindty £ wnhbghy punypeh wnhpwhu
wuwugwubhnipintu:  Egndwgnguunpnnninnb-
unuynwhwny’ wpbwhinphYy onowtih  hhwbnt-
dhw Gquyp 0,1-0,2 ud Epnghwtbpny, wuwugw-
ubhnypjwt pugwlwynieniu: Pwphnwh Ynuwnpwu-
wnny nGunbungpwbhwu unyuwbiu wuwugwub-
Lhnteyntu sh hwyinuwpbpt: ©Lhpwpnydubiph Ynn-
uhg Ggnwlwgyti £ nhuwdhy punyph wnhpwht
wuwugwubhnypintu b gnigyt]  wiunnwupwhu
pnidnud: YUpdpwywunwyh <G puunigjudp uyw-
nwapyb £ Gwfu enph htinhu-phluwjhu ubgutiu-
nh ujwywnwlwasl wwnbblunwg, wowynndjwu
ujwquagnyu hhnpnenpwpu wwuhy wunbtyunw-
qny, wuwbinghyngh ogwifuubin: Ypluwlh nnuy-
|Gpu upwuwynpdwdp ppndpngn nbinlu Wwhwwu-
Ynud Ep Gpyne Ynndh quinbipwyubipnid:

owup thufunwdubiph $nuhtu wbipopw| nbnnpwiy-
ph punnwunwip nwpdb) Ep wuhuwphu: Wnwhund,
ppnufunwulidnupwyh, nhuwdhy wuwugwubh-

niejwu, tphjwdwjht wupwywpwnpniejwu pnid-
dwup gnigwhbn uluybg gwdp nbinwswihh gh-
wnwnpwphuny phvhwetpwwhw (LDAC, ghunwpw-
phu 20 dg' 12 dwdp dby, Gupwdwolwhu ubpwp-
Ynwiutip, 10 op)' hwaogh wnubin hwpwénu W
sywpqwynpynn  hhwbppepndpnghiingp (PLT
1893x10%) W  hpwbpynghngp  (WBC
107,32x10%): Pniddwu npnpwlyh wpryntup nhwn-
ytg utipwpynwdutiph wpntu hul 5-pn opp, huly
nntpu gpdwit opp U epndpnghuinubiph (PLT 491x10%),
U (mynghwmubpp (WBC 22.83x10%)) pwuwlub-
np qqwihnpbu hobi bhu' duwiny Yuwyniu pybiph
Ypw hwonpn 3 wdhuubiph pupwgpnid (LY. 1):
Lbipyuwjnidu wwghGuwnp unwund £ <hnpopuhp-
nipbiw 2000 dg/op U wuwhphu 100 dg/op' gqunuyb-
(N4 wdpnywwnp huynnnipjw nwy: JAK2 V617F
dniwnwghwt npwywu £, b hhjwunnipjwu pnid-
dwtu hwpgnd nnipunihinhupph UGpwnnidu pu-
rwghl putwnldw utig £

ERAULUSNKIBNRL

Swdp nhnwswihh ghtnwpwphup Yupnn £ h-
ub jwy puwnpnieiniu uwtubywnndhwihg htwnn
nnnpwjph wbpopw| punniudwu ndwpnipntu-
ubp niubgnn wnweouwjhu vhtGindhppngny ww-
ghtuwnubph pniddwu hwdwp' hhjwunniejwu
wnpwuubndwghwih punypehg wulwfu: Uu dhwn-
pp hwuwmwwnbint hwdwnp wuhpwdbyn Gu hGunw-
gw wnwyb| |wju hGunwagnunipniuutin:

ArUyYULNiE-3UL SULY
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Huskne po3bl uutapabuHa kak npenapar Bbi6o-
pa B leYeHUMN NauueHTa c NepBUYHbIM MUENo-
¢punbposom B nocrtcnneHakromuyeckoii ¢ase

ApyTtonan J1.,"2 MenukceTan K.,'2 OranecaH A.,3
OcesH A.,'? XauaTpaH 3.,"? AkonaH E.™3

1TemaTonoruyeckuii ueHTp um. npocp. P.Eonana, M3 PA,
EpesaH, ApmeHus

2ApmsAHcKanA rematonormyeckas accoumauma, EpesaH,
ApmeHus

3Kadpenpa rematonoruu u TpaHcpy3UOHHON MeSULMHDI,
HauuoHanbHbIii IHCTUTYT 3apaBooxpaHeHna uMeHn axag,. C.
AspanbeksaHa, EpeaH, ApmeHus

ABCTPAKT

NepBuyHbIii Mnenodnbpos — 3TO 310KAYECTBEHHOE
HoBooOpasoBaHWe KpoBW, OTHocAleecA K rpynne Ph-
oTpuuaTebHbIX MuenonponvdepaTuBHbIx 3abonesaHuii,
JJ1A KOTOpbIX 0ObIYHO XapaKkTepeH Gonee BbICOKMIA pUCK
pasBUTMA OCTPOro MUENouMaHOro nelikosa. Llenb nsnome-
HUA 3TOTO KIMHUYECKOTO CNyyas - OXapaKkTepu3oBaThb Jfie-
YeHVe ManbiMK fo3amu LuTapabuHa y nmauueHTa C nep-
BWYHBIM MUENodMOPO30M HE MMEBLLIEFO MOKasaHWUil AnA
rnepopasnbHOii Tepanuy U3-3a OCIOMHEHUI NMOCNe CMIEHIK-
TOMUK.

Knroyesble cnosa: muenogubpos, cnieHIKMomus,
mpom60o3, yumapabuH, neyeHue

Low-dose cytarabine as a treatment of choice
for a patient with primary myelofibrosis in the
post-splenectomy phase

Harutyunyan L.,"? Meliksetyan K.,"? Oganesyan A.,3
Oseyan H.,'? Khachatryan H.,* Hakobyan Ye.3

1Yolyan Hematological Center, Yerevan, Armenia
2Armenian Hematological Association, Yerevan, Armenia
3Department of Hematology and Transfusion Medicine,
Avdalbekyan National Institute of Health, Yerevan, Armenia

ABSTRACT

Primary myelofibrosis (PMF) is a hematologic malig-
nancy belonging to Ph-negative myeloproliferative neo-
plasms, and it is commonly characterized by a higher
risk of acute myeloid leukemia transformation. The aim of
this case report is a demonstration of treatment with low-
dose cytarabine for a non-transformed newly diagnosed
PMF patient with no indication for oral therapy due to
post-splenectomy complications.

Keywords: myelofibrosis, splenectomy, thrombosis, cy-
tarabine, treatment
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Uhounpdwjhu «gnp2» gnwnnt | h(upnuuwu.
Lwjuwunwund nhinjwé nEwpbn

CTwhpwdwujwu L.,"? Cwpnipiniujw L.,
Oquwubujwu U.,* wynpjwu 6."3"
1 UL wypnd. MN.Snywuh wujwu wpniuwpwuwlwu Yeunpnu, Gplwt, <wjwunwu
2dwjywywu wnniuwpwtuwwu wunghwghw, Gplwu, <wjwuwnwu

SUpjniuwpwuntpjwu W winpwuudnighnt pdoynigjuwt wdphnu, < UL wywn. U.Uynwpbljwuh
wuyjwu Unnnowwwhniejwu wqgwihtu huunhwnun, Gplwu, Lwjwunw

uveneughr

«Gnp2» gnunt (gray zone) |hdpndwu (F9L)
ytipotipu hwjnuwpbpjwsd, hwqunby hwunp-
wnn W ny hunwy uwhdwuwd wwpennghw £
odnjwd Ylwuhy <ngyhuh (<L) U nhdniq P fun-
2nppoowiht |hddndwubph (HRHUPL) dhowtiljw
hwwwuppubipny: Yhupynptiu Ywpnn £ npubnp-
Yt dhounpuh pungpuwdp Ywd wnwug npw’
npwbu wnwouwjhu dhounpdwjht (hddndw Ywd
dhounpdh pungplyiwt pwgwlwjnypjwdp hwdw-

Yuwpquwipt  hhduunniggniu: Uulwfu - Yihupluw-
Ywu npulnpnidubiphg’ 991 niubignn wwghbuwn-
ubpu nibu nbghnhdp pwpép nhuy <Lph L
NPrPL-h htinn hwdtdwwnwsd, dphusntin owunp-
dw| pniddwu dnuinbignidp nbinbu wubhwjn k:
Unyu gbynygh tywuwwyp <wjwunmwund G4
wiunnpnadwdp Yihuhhwlwt nbwptiph tywpw-
gpniEnLul k:

<hduwpwnbp. |hdpndw, qnpy qniph, dhy-
tnpd, <wywuypwi

LEMUONRE3NKL

Uhounpdh «gqnp2» gnunt (gray zone) [hudpn-
dwu (99L) ybpobtipu uywpwgpywsd, hwqyunbiy
hwunhwynn W nbnlu ny hunwly vwhdwujwd
wwpeninghw £ odnws Yiwuhly <nolhuph (<L)
U nhdnig P fungnppoowihts  |hdpndwtinh
(""PruPL) dhowuljw) hwwnlwupgubpny [1]: Yip-
upynptt Yupnn £ npubnpdty dhounpdh  pun-
gpydwdp Ywd wnwug npw' npwbu wnwuw)hu
dhgunpdwjht |hddndw Ywd dhounpdh pungpl-
dwtu pwgwlw)nipjwdp hwdwlywpgwihu hhywu-
nnieiniu [2]: Uulwiu Yihuphywlwu npubnpnid-
ubiphg' 99L niubignn wwghbunubpu niubu nb-
ghnhdp pwpép nhuy hwdbdwunws <L-h L
THPHUPL-h htwn, dhusntin oywunhdw| pniddwt dn-
nbignudp nbinlu wuhwyun k£ [3,4]: Unyu qtiynygh
tywwnwyp Cwjwunwund 9L wiunnpnadwdp
Yihuhywywu nbwptinh uhwpwagpnugniut £

LULPLhLULUL H5NL 1

31 nwpblwu nnwdwpnp nhdb] £ wpniuw-
pwuwlwu Yeunpnu' quugquwnyting onh wupw-
Jwpuwpnipjwt qqugnidhg b tpynt Ynndhg ybip-
wupwyuwjht bW wunipwihu 2npwithynn hwugnyg-
ubiphg: Upjwu punhwunip putunypjwdp whunw-
pwuwlwu thnthnfunigyniuutip s&U hwjnuwptip-
b, Epppepnghwnubph bunbgdwt wpwagniejnt-
up (ELU) 25 du/d k: Pwqiwopqwt hwdwlwng-
swihu 2tipnwagpniejwdp (£C) hwynuwpbnpygb) §
wyowhwugnygutiph hhwynkfungbiu Ynugndtipwn
13x12 ud swihtipny U 3-3,5 ud swihny dtdwgwd
wyowhwugnygubip yGpwupwlwjhu, wuntpwhl,
htiinhu dhounpdwjhu b dhopunbipwjhtu fudpbipnid:
“wwinwpyb b wwhwugnygh Epughghnt phnw-
upw, L phnwunwwnt ninwpyyb £ Gpyne tnwpptin
(wpnpwwnnphwubp wiunwhjnjwdwpwuwywu
putnipjwu hwdwnp:

*Ynunmwwnwihu htnhuwy. Gpuun <wynpjwu: E-thnuwn. yero75@yahoo.com
DOI:10.54235/27382737-2021.v1.2-48. Published online: 30 December 2021
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Unjnuwy 1. hdniuwhpuinnphdhwlwu putunipjwu
wpryntupubip. nwp 1, jwpnpwwnphw 1

Unjnuwy 2. hdntuwhhunnphdhwwu ptuuntejuu
wpryntupubip. nbwp 1, jwpnpwwnnphw 2

Snigwiuhy | hdntuwhhunnphdhwlwt putnipjwu wpnyniup Snigwuhy | hdntuwhhumnphdhwlwu puuniejwu wpyniup
CD20 oywfuwihu, Eny| pwnuupwht fpuypbuhw!' CD20 peny[, hunwy pwnwuprwhu tpuwynbuhw
hulw ninnigpwijhtu pohoutinh Upw ninnigpwjhu pohoubipnud
cDI5 ;eny| ghnnwjuqdwihtu Epuwypbiuhw ninnigpwjhtu cD15 npwywu ghinnwwqdwiht nbwlyghw
pehoutinh Ypw ninnigpuijht pohgliipnid
CD30 hunbtuuhy pwnwup-ghwnnwwqdwhu CD30 wpnwhwjwwnyws pwnwupwhtu fpuwyntiuhw
Epuwpbiuhw ninnigpwihu pohoubinh Upw ninnigpwht pohgubinh Ypw
BCL2 swihwynp ghinnwwqdwiht bpuwpbiupuw HGAL pwgwuwlw nbwyghw
hwuntu gnywsd P hd$nghinubipnud
IMP-3 nnwlw ghunnwwaqdwht Epuwptupuw
BCL6 pwgwuwwl bpuwypbuhw ninnigpwiht pohgliipnud
swithwynp Ynphquiht Epuwypbiuhw pninp Ki67 ninnigpwjht PQhQUth‘u{P”lhﬂi’thmhl{
MUMI ninnigpwjhu pohoubinh ypw I wywnhyniejwt wnynup’ 60-65%
Ki67 ninmigpuisht pohgtibinh wnnih$tipuwinhy D10 PuguuWlWL Epuuptiuhw
wwhynipjwt tnnynup’ 65% CD5 pwgwuwlwu kpuwptuphw
PAX5 pwgwuwlwu nkwyghw
wgwuwywu nkwyghw ninnigpwjhu rnwghbumn umwgb[ . phdhwrahnwwhw (Qra-)
CD45 pug J gewy 4 Ynipu R-BEACOPP dpwgpny: Uhgwuljw) wn-
pehgutinh Ypw
S " ghunpnu-tdhuhnu  gtipunwgpnipjwdp  (MEG/LT)
D23 | fushuilrn punuiipuyhl ntiwlghu ninnigpuih hwjwbwpbpyt £ 6,7 ud duwgnpnught gnjw-
pehoutinh Ypw .
- " gniejniu Deauville 2/3  dtwwpnhly wywhynt-
CD79a | Fadiiu s poulighu ninigRusp piwdp: byu 2 Ynipu £3-hg htinn hwjinuwptip-

UnwohU jwpnpwwnnphwt ujwpwapb) £ gndwd
ninnigpwiht pohoubin' <ngyhuh L Nhnh-Cunbipu-
ptingh whwh, wyntiwp pohgutin, b ujwq pw-
uwyny dwup |pddnghnubip: hdntuwhhuwnnpp-
dphwywu puunigjuu (h<L) wpryniupubipp ubip-
Yuwjwgywd Gu Un. 1-nud:

Yhuhywlwu b dbwnwqwjpwpwlwlwu Uwu-
ubpp hwoyh wnubind’ npdbp £ whuwnnpnondd.
wnwouwihu dhounpdwihu P-poowiht (hddndw:

Spypnpn |wpnpwnnphwt wyr2whwugnygub-
pnwd dnihyniubip sh hwynuwpbpb), w)| punwdb-
up Gupwwwunhbwihu nwpwdniEnlund  ulw-
pwanpb| £ $nhynyubph hwndwdubin: <Gwnwgn-
nnejwu  ulwpwgpniejwt  hwdwdwjt' wyow-
hwugnygh wwpbuphdwu Ywqdyws £ thnpp L
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MepauactuHanbHas numcgoma «cepoii» 30HbI:
cnyyau U3 ApmeHum

KarpamaHaH H.,"? ApyTtoHaH J1.,'? OraHecaH A. 3
AxonaH E.'3

TemaTtonorunyeckuii ueHTp um. npocp. P.EonaHa, M3 PA,
EpesaH, ApmeHus

2ApmsAHcKas rematonormyeckas accouuauma, EpesaH,
ApmeHus

3Kadpeppa rematonorum v TpaHCy3MOHHON MEANLMHBI,
HauuoHanbHbIii UHCTUTYT 3paBoOXpaHeHnA uMeHn axag,. C.
AspanbeksaHa, EpeaH, ApmeHus

ABCTPAKT

Jiumboma «cepoii» 30HbI (gray zone), Kotopas
npencrasnser coboii B-knetounyto numcpomy c xapak-
TEPUCTMKaMK, MPOMEKYTOUHbIMUA  MeKAy Anddy3HOI
B-KpynHoKkneTouHol numdpomoii M Knaccuyeckoin num-

cdomoii XopmKuHa, ABNAETCA HefaBHO OOHapyMeHHbIM,
PELKUM, UM MNoXo onpepenfembiMm 3aboneBaHvem. B Ha-
CTOALLlEE BPEMA MPU3HAHO, YTO OHAa MOMET KIMHUYECKU
NPOABNATLCA NEPBUYHbIM BOBIIEYEHEM CPELOCTEHNUA UMK
CUCTEMHbIM 3aboneBaHvem 6e3 BOBMEYEHMA CpepocTe-
HuA. He3aBUCUMO OT KIMHUYECKON KapTuHbI, MauWeHTbI
€ MMMcpOMOIi cepoii 30HbI UMEKOT OTHOCUTENBHO BbICOKYHO
4acToTy PeLMANBOB, OCOOEHHO MO CPaBHEHUIO C NepBUY-
HbIMU NOPaKEHVNAMM CpefoCcTeHNA BO Bpema Anddpy3Hoii
B-KkpynHokneTouHoii nuMoMbl UK Knaccuyeckoil num-
dombl XopMmKMHA, U ONTUMaNbHbIA MOAXOH K NEeYeHUto
3TOro 3abonesaHuA noka HeussecTeH. B paHHOI cTaTbe
onwucaHbl cny4yan nMMom cepoii 30Hbl, ANarHOCTUPOBaH-
Hble B ApMeHUU.

Knrouyesble cnosa: numgoma, cepas 30Ha, cpedo-
cmeHue, ApmeHuA

iasti y4 :
Mediastinal “gray” zone lymphoma: cases from
Armenia

Ghahramanyan N.,'? Harutyunyan L.,"? Oganesyan A.,3
Hakobyan Ye.'3

Yolyan Hematological Center, Yerevan, Armenia
2Armenian Hematological Association, Yerevan, Armenia
3Department of Hematology and Transfusion Medicine,
Avdalbekyan National Institute of Health, Yerevan, Armenia

ABSTRACT

“Gray” zone lymphoma (GZL), a B-cell lymphoma with
features intermediate between large B-cell lymphoma
(LBCL) and classic Hodgkin lymphoma (cHL), is a rare,
recently recognized and poorly defined entity. It is rec-
ognized now that GZL may present clinically with prima-
ry mediastinal type (MGZL) or systemic disease without
mediastinal involvement. Regardless of clinical presenta-
tion, patients with GZL have relatively high relapse rates,
especially compared with primary mediastinal DLBCL or
cHL, and the optimal treatment approach of this disease
is unknown yet. We present case descriptions of GZL di-
agnosed in Armenia.

Keywords: lymphoma, gray zone, mediastinum, Armenia
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Absence of callus two months after surgical
fixation of a hip fracture in a patient with
Paget’s disease

Mukuchyan V.,"" Bdoyan G.,? Mkhitaryan E.,> Mardyan A.’

'Service of rheumatology and immunology, Nairi Medical Center, Yerevan, Armenia
2Department of orthopedics and traumatology, Erebouni Medical Center, Yerevan, Armenia

ABSTRACT

Introduction: Paget’s disease is a disorder
of bone remodeling that typically begins with ex-
cessive bone resorption followed by an increased
bone formation. This misbalance into new bone
formation process and osteoclastic activity leads to
a structurally disorganized mosaic of bone, which
is mechanically weaker, larger, less compact, more
vascular, and more susceptible to fracture than
normal adult bone.

Case description: We report the case of a
66-year-old woman who came to us due to a non-
union two months after surgical fixation of the right
femoral neck fracture. Upon admission, a pelvic
radiograph revealed right femoral neck fracture
with osteolysis. A biopsy of the greater trochanter
demonstrated histopathological patterns of Paget’s

disease. After the surgical intramedullary metallic
osteosynthesis of the femoral neck, the patient left
the hospital suggested for physiotherapeutic treat-
ment with quadriceps isometric exercises. After 2
months, the pelvic X-ray revealed absence of callus,
and the patient was referred to a rheumatologist.
Intravenous administration of bisphosphonates
(zoledronic acid), as well as oral intake of calcium
and vitamin D has been prescribed.

Conclusions: Besides rheumatologists and en-
docrinologists, clinical recognition of Paget’s dis-
ease is also very important for orthopedic surgeons
in order to achieve better results for patients suffer-
ing from any kind of major osteoporotic fracture.

Keywords: Paget’s disease, hip fracture, non-
union, osteoporosis

INTRODUCTION

Paget’s disease was first described in 1877 by
Sir James Paget, a British surgeon who named the
condition “osteitis deformans,” as he believed the
disease was caused by chronic inflammation.[1] To-
day the disease is characterized as a disorder of
bone remodeling that typically begins with exces-
sive bone resorption, followed by an increase in
bone formation. This misbalance into new bone for-
mation process and osteoclastic activity results in
a structurally disorganized mosaic of bone, which
is mechanically weaker, larger, less compact, more
vascular, and more prone to fracture than normal
adult bone. All bones may be affected to varying de-

grees.[2] Complications such as neurological defi-
cits and cardiac failure, arthritis, hearing loss, and
rarely, osteosarcoma may also occur.

CASE DESCRIPTION

A 66-year-old female was admitted to the emer-
gency room by ambulance complaining of pain in
right lower extremity and limited range of motion.
Symptoms began after trauma from a fall. The pel-
vic radiograph revealed right femoral neck fracture
with characteristic bone osteolytic and osteoscle-
rotic lesions (Fig. 1, 2 and 3).

The menopause developed 15 years ago. She
had no history of joint or bone pains, deafness,

*Corresponding author: Dr. Vahan Mukuchyan: E-mail: vmukuchyan@gmail.com
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dental malocclusion, fractures or body weakness.
She had not noticed any abnormal enlargement of
the bones of her body, neither history referable to
the cardiovascular system. The past medical history
was negligible with no known family history of bone
disease. She had never been prescribed calcium
or vitamin D supplements. A biopsy of the greater
trochanter was performed due to an unusual X-ray,
revealing histopathological patterns of Paget’s dis-
ease. The patient underwent surgical intervention
of intramedullary metal osteosynthesis of the right
femur (Fig. 4).

During hospitalization, blood calcium, alkaline
phosphatase (ALP = 69.53 U/L; reference range,
40-130), parathyroid hormone and phosphorus
levels were within normal ranges, but vitamin D lev-
el was significantly reduced (11.2 ng/dL; reference
range, 30-70). On the fifth day after an uneventful
surgical intervention, the patient was discharged
from the inpatient clinic with suggestions to con-
tinue physiotherapeutic treatment with quadriceps
isometric exercises. At 2-month follow-up, the pel-
vic X-ray revealed the absence of callus, and the
patient was referred to a rheumatologist (Fig. 5).

At the rheumatology clinic, all blood tests were
normal, except the elevated level of ALP (248.76
U/L; reference range, 40-130) and a decreased lev-
el of vitamin D (10.9 ng/dL; reference range, 30-
70). Treatment with intravenous bisphosphonate
(zoledronic acid 4 mg), calcium 1200 mg/day, vi-
tamin D 50.000 IU/week and nonsteroidal anti-in-
flammatory drugs was started. The patient is under
close follow-up.

DISCUSSION

Paget’s disease is the second most common
bone disease after osteoporosis. Its’ prevalence
shows wide geographical variation, common in
Western Europe, Americas, and Australia, but rare
in Asia and Africa. However, recent studies have
reported an unexplained reduction in both prev-
alence and disease severity.[3] Genetic factors are
clearly an important component of the etiology of
Paget’s disease, since 15-40% of affected patients
have a first-degree relative with Paget’s disease.[4]
Many signs and symptoms characteristic for clini-
cal or radiological changes in Paget’s disease have
been described in the past. The “Lincoln sign” or
“black beard” sign could be found when the dis-
ease involved the mandible. The “osteoporosis cir-
cumscripta”. The “Tam O’Shanter skull” and the
classic “cotton wool” appearance of the bone are
the most well-known radiological signs of Paget’s

Fig. 1. Deformation and osteoporotic changes of the
right femoral head (CT scan).

Fig. 2. Osteolytic and osteosclerotic changes of the
right femoral head and neck (CT scan).

Fig. 3. Right proximal femoral (hip)
fracture (CT scan).
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Fig. 4. X-ray image of the right femur 5 days after
the intramedullary metal osteosynthesis showing
appropriate repositioning.

Fig. 5. X-ray image of the right femur 2 months post-
surgery showing absence of callus.
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disease. The “blade of grass” or “flame sign” in
the long bones, thickened pelvic brim known as
the “brim sign” and the “picture frame,” “double
contour” or “windowed” vertebral body are oth-
er radiological patterns of the disease.[5] Certain
biochemical markers could be increased like: ALP,
osteocalcin, serum N-telopeptide of type | collagen,
serum C-telopeptide of type | collagen and serum
deoxypyridinoline cross-links of type | collagen.[6]
The main complication of the disease is bone frac-
tures. The current mainstay treatment for Paget’s
disease is bisphosphonates, which are also largely
used to treat osteoporosis. Adequate calcium and
vitamin D supplements should be given to achieve
the desired result. Although there are no studies
yet to support whether treating asymptomatic pa-
tients with Paget’s disease with subsequent normal-
ization of ALP actually reduces the complications in
the long term.

CONCLUSIONS

In addition to rheumatologists and endocrinolo-
gists, clinical recognition of Paget’s disease is also
crucial for orthopedic surgeons in order to achieve
better results for patients suffering from any kind
of major osteoporotic fracture. In the initial stag-
es, the disease may be asymptomatic, but it can
be diagnosed with pathognomonic radiological and
serological features that can help prevent potential
serious complications of the disease.
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OTcyTcTBME KOCTHOI Mo30nu Yepe3 2 mecAua
nocne xmpypruyeckoii pukcauumn nepenoma
weiiku 6eapa y naumeHTta c 6onesubio MNepxera

Mykyusan B.)' BposaH I.,2 Mxutapax 3.,2 MapgaH A

'Cnyxba peBmatonoruu n ummyHonorumn, MeguLUHCKUA LLeHTp
Haunpw, EpeBaH, ApmeHus

20TaeneHve opToneanu u Tpasmatonorun, MeanumHckuii
LeHTp DpebyHu, EpeBaH, ApmeHua

ABCTPAKT

Beepenune. bonesub [lepeta — 310 HapylleHue pe-
MO[ENMPOBaHUA KOCTU, KOTOpoe OObIYHO HauyuHaeTcA
C 4pe3MepHOIl pe3opbuuK KOCTU, 3a KOTOpoll cnepyeT
ycuneHHoe KocTeobpasoBaHue. JTOT pucbanaHc B npo-
Liecce 0bpa3oBaHNA HOBOW KOCTM U OCTEOKIACTUYECKON
aKTUBHOCTW NPUBOJUT K CTPYKTYPHO Ae30praHn3oBaHHOM
MO3auKe KOCTW, KOTOpas MexaHu4yecku cnabee, Kpyn-
Hee, MeHee KOMNaKTHa, bonee BackynApu3oBaHa u bonee
MoABEpHEHa NepenomamM, Yem HOpManbHasA KOCTb B3pOC-
loro yenoseka.

Onucanue cnyyasa: Mbi coobluaem o cnyyae 66-neTHei
MEHLLMHbI, KoTopaA obpaTunack K Ham U3-3a HecpalLLeHuA

yepes 2 MecALLa Nocne XMpypruyeckoii mkcaLum nepeno-
Ma Lweiikn npaBoii beppeHHoi Koctu. Mpu noctynneHuu
Ha peHTreHorpamme Tasa BbIABMEH MEPenoMm Lueliku npa-
Boll beppeHHOI KocTu ¢ ocTeonusom. buoncua 6onbLuo-
ro BepTena rnpofeMOHCTPUpPOBana naTorucTonornyeckne
npu3Haku, xapakTepblHble ana 6onesuu lNepeta. Mocne
WHTpamepyniapHOro MeTannnyeckoro oCTeoCMHTE3a Lueit-
Kn beppa nauueHTKa Bbinucanacb M3 cTauuoHapa AnA
nposefeHnA hnusnoTepaneBTUHECKOro IeYeHUA C UCTOMb-
30BaHMEM W30OMETPUYECKUX ynpamHeHUii YeTbipexrnasoii
MbILLLbI. Yepes 2 mecAla Ha peHTreHorpamme Tasa 6bino
obHapyMeHO OTCYTCTBME KOCTHOW MO301M, U MauueHTKa
6bina HanpasneHa K peBmatonory. bbino HasHayeHo BHy-
TpuBeHHoe BBeaeHue 6uccocoHatoB (30n1€LPOHOBON
KWUCNOTbI), a TaKkHe npueM Kanbuua u Butammta D.
BbiBogbl: MNoMumo peBMaTonoros n sHAOKPUHONOIOB,
KNMHWYecKkoe pacrno3HaBaHue 6Gonesnu [lepera Takme
OYeHb BaXHO [A/A XMPYProB-opTonenos, 4Tobbl fobUTHCA
NyYLIMX pe3ynbTaToB Y MauWeHTOB, CTPafaroLLMX OT fto-
60oro BMAa cepbe3HOro OCTEONOPOTUYECKOrO MNepenoma.

Knroyesbie cnosa: 6onesHs ledxema, nepenom weli-
Ku 6edpa, HecpaujeHue, 0CmMeonopos.
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PYIlbl EPEBAHCKOI'O IOCYHAAPCTBEHHOIO HHCTHTYTA
VYCOBEPUIEHCTBOBAHHS BPAYEH
BBIIIYCK, 11965 r.

K BONPOCY U3YYEHHA TYNAPEMHAHOA MH®PEKUHH
B APMAHCKOH CCP

Flpod. B. A, AJIEKCAHSH, er. n. corp.-B. H. 3HJAB®AH a A 1. MHALAKAHAH
Kaeapa snagesionorin Ep. meauncrityra (sap.—aefietsnr, 4ien AMH,
nmpod. A. B. AJIEKCAHAH). Kadeapa snumemuonorny Ep. THIAVE (3an.—
npod. B, A AJIEKCAHSIH) n C3C M3 Apmanckofi CCP
(Caapuwii spau-—I11. B. MATEBOCHH).

I'eorpadmueckne yeaonis Apmsnckoii CCP oCGycnosansaior pa3nood-
pazHe KAMMATa, NouBLI W pPACTHTEABHOCTH pecnyGanku. Tloa sansnuewm
reo-MopQroIOrHYecKHX  YCJAOBHI TEPPHTOPHS  ee  nojpasiensercs Ha H
AauAWAagTHO-3KOJNOrHYECKHX 300 NOJYNYCTHIHHAA, CYXHX CyGTPONHKOB,
FOPHO-CTENHAN, JIeCHas M ropHo-ayropas (cybanannuiickas u aJibnuiickasn).

tn dakropsl o6yCAOBHAN HaJH4He 31ech upespbluaino Goraroi (ay-
HI MaeKkolnHTalownx (74 suaa), nran (302) w 4pyrux KWBOTHHIX, a BMecCTe
C HHMH Il 3KTONAPA3HTOB — (J0X, KJelel, KoMapos, MOCKHTOB W Ap.

Teppunropus Apmaunckoit CCP Gorara mnoruMH  sujaMH  IpBI3YHOB.
(DayHHCTHYECKHI KOMMJIEKC rpuisynos npencrasnen 13 cemeiictamu, 2i
pogom it 28 Bumamu. PacnpocTpanensl takme 9 BN/0OB HACCKOMOAAHBIX. B
pecnybanke oOHapyxeno okoao 40 BHAOB HKCOIOBBIX W apracopbix, a Tak-
e 42 puila raMasoBbiX KJeLeH. :

Mcxoan n3 3ooreorpaduueckoro GHOMEHOTHYECKOro KoMmnjekca Apme-
HHH, CTAHOBHTCA BHOJHE NOHATHLIM HAJAHYHE pAJda NPHPOAHOOYArOBLIX HH-
diexuni, B TOM YHcje TYASPEMHH, H 1HeoGXOAHMOCTb H3YUEHHA 3THX OoJes-
deit n pecnyGanke.

B ocHOBY H3yueHus 3MH300TO-3MHIAEMHOJOHYECKOH XapaKTepHCTHRH
TyaspeMuiinoi nHpekuny B peonyGanke JeriH 3MHAEMHOJOTHYECKHE, 3MH-
3F00ToJIOTHYECKHE, napasuToJOrHveckue,  n1aGopaToOPHO-MHKPOGHOJOTHYE-
CKHe W 3KCNePHMEHTa/bHbIe KOMMJEKCHBIe MEeTO/Ibl HCCAel0BaHHH, uTo nod-
wocThio shiTekaer us reopun E. T1. ITasaosckoro o Goaeansix ¢ npHpooii
QUaroBOCTLIO.

Ha ocnopatuu naGaiogennit paGoTHHKOB ApMSANCKOH NPOTHBOYYMHOI
cTanuny, orjena ocoboonacuelx HHexunii pecnydauxanckoin CIC w auu-
HLIX, B uacToAlleii PAGOTe MBI MPHBOIMM PE3VALTATH HAYUCHHH TYJAPEMItii-
Ao nndekunn B Apmsiickoin CCP.
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llepeble cayyan zaGoneBanun tyaspemuedl v Jioieil, na ocnopaui
KAHHHYECKHX, SNHAEMHOJNOrHYECKHX AaHHBIX M PE3YJIbTATOB  peakiny
arrAloTHHAUHKM K aanepruveckoit npoOui, Oblan yeranosiaenst s 1949 roa
s HoesmGepanckowm paiione (A. C. Waeepaan, H. E. Hacudan u B. H. 3nas:
pan). B tom xe roay B. H. S3uavdany yviaanocu snepouie s Apumennn phi-
RBLACANTE BO30YAHTEAR Tyasapesmuu H3 Oylopra GoabHOro, Jecuoii mbiuiy.
NepHOR KpbiCH M 3MyabcHu kKaewed D, marginatus. Tak 6wiio yveranopas-
HO HaMHuHE npHpodnoro ovara rtyaspesmun g Apmenun. Ho necmorps na
3T0, HAJl0 NoJjararb, 4To H B npouwniom B Apmennn Gulan cayuan zaGone
BaHHA JIOACH TyasipeMiei, 10 OHH He PEerHcTPHPOBAJNKCL W NPOXOANAN N0
SPYTHMH  AHACHO3AMM.

PeTpocnekTHBHO NpH NOMOLIH AAJNEPrHYeCcKOil BHYTPHKOMKHON npobi
I peaklHH arrAlTHHALHH YAanoch BBIABHTL paliee nepeGoJeBUINX Tyasn
pemueit mioneii 8 HoemGepsinckom, Axrunckom (B. H. 3uabdan, 1951).
Arunckom, Tykacanckom (O. B. Osacansau, 1957), Cucnanckom, Awrapac-
ckoM, Cesanckom u apyrux pafionax (A. I'. Myauaxkanan, M. K. Ilorocan)
v 5,199 oGcaeoBalHbIX.

B nacrosuwee spemsa TyaspeMuiinan wndekuns spigsnena s 20 paiionax
pecnyGAHKH. YCTaHOBAEHO, YTO NMPHPOAHLIE OYATH TYJAPEMHH pacnooKe:
%bl B TOPHO-CTENHOMH, AeCcHO M ropHO-AYropoil 3onax pecuyOaHKH. 3T
aanawadgTHo-3KON0rHYeCKIe 30HB B APMEHHHM PacnofioMensl Ha BLICOTE
1600 10 3600 M Hajx yposuem Mopsa. JIas 9THX 300 XapakTepHbi: HePOBHLL:!
peabed, HeyCTOHUHBLIH KAHMAT, GOJbIIAS BAAKHOCTD, pa3noobpasne pacTti
TeNBHOr0 NOKPOBA, PA3AHUHE JKHBOTHOFO MHDa, FPLI3VHOB H KJemleii.

Ha ocnopanuu GHOUEHOTHYECKHX YCIOBHIT upnpc:-,rmhle ouaru Tyanpe-
MHH B ApMeHnn M pacnpejeisem Ha 5 THnos:

|. Jlyro-nonesoii — ciojta Mbl OTHOCHM NPHPOAHLIE ovarn Kajanunicko-
ro, Cepaickoro, MapTyuuickoro pailonos u paiiona nm. Kamo. B s1uX
paiionax tyaapemuiinas undexkuHa cpean JIojaeii 10 cHX nop ne oduapye-
Ha, HO BO3OVIAHTENb TYJAAPEMHH HEOJHOKPATHO BEIEANICH OT M0JeB0k,
3aKaBKa3CKoro XoMsKa (peaxo), MKCOJAO0BBIX M raMa3zoBbiX Kieclleil.

2. Crenuoit — pxoaar ovarn Cnutakckoro, AXypsuckoro, ApTHKCKOro
paiionoe. Busisneno 10 Gonsubix aui tyagpemueii. Kyastypa rynapemui-
#ero MHkpoGa Beiaenena oT OOBIKHOBEHHBIX MOJEBOK H 3aKABKA3CKOrO X:-
MSIKA. ;
3. Jlecnoit — npupoannie ouarn tyaspemun HoemGepanckoro n Aaa-
BepjicKoro paiioHoB, BXoasulite B Jecnyio sony cesepa Apmenun. B Hoex-
Gepsinckom paiioHe o 1957 roaa swissaeno 4 Goabnuix GyGonnoii (gopmoil
tyaspemun. Bo3OyauTeab TYASPEMHH BbULeAEH Y JECHON MBLILIM, NOJEBKH,
uepHoit Kpbickl M Kieweit D, marginatus. IMepeaaua undexuun ot rpuayHos
JKHBOTHBIM H YEJOBCKY OCYHIECTBASETCA MOCPEACTBOM 3THX Kjeweii. B
1956 rosny B AnaBepACKoM paiioHe B TeueHHe ABYX Heldeab Obljo oOnapy-
Aeno 50 cayvaes aHriHo3no-oyGonHoi H 3 cayuasa OyGonHoi (opmbl Ty
pemun. Hudekuns nepejlasanach uepes NHTLEBYIO BOLY, 3a8paKeHnyo Tpy-
naMH rpuisyios. Cpean rPEI3yHOB HHTEHCHBHON 3MH300THH He Gbiio oGna-
pYIKeHO, KyAbTypa TyasipeMuiiiioro MiukpoGa Gulaa phijiesiena y oObIKHOBEN-
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HBIX MOJIEBOK H YepHBIX Kpbic (1956 r.), uepHBIX Kpbic H JeCHBIX Mblilef
11957—1960 rr.).

4. Moiimenno-00a0THLIT — ouarn Axtuuckoro, Arunckoro, [ykacau-
cKoro 0 Amacuiickoro paiionos. 3nusooTHs na6a0131aCh Y BOJSIHBIX KpBIC,
HO OHA pPacnpoCTPaHHJIECE TAK¥e HAa MBILEBHIHBIX rpbisyios. BosGyan-
rejib TYJAPEMHI BBUAGNEH ¥ BOAAHBIX KpPEIC, NOJIEBOK, JecHBX Mbilleil, peu-
HpIX Kpabos, HKCOAOBBIX Kaeuteii u ap. Ha ¢epme meaxoro poratoro ckora.
Haxoasweiica BOAN3N npupoanoro ouara (Arumsckuil paiion), B 1953 roay
120J1101a5cA najex cpein AruaT; y naswux aruat ¥ kaeuwteii O. lahorensis
Opiao Buijaeneno 6 wrammos Tyaspemuiinoro mukpoba. B stux paionax
scero puisipieno 26 cayvaes anrnnosno-GyGounoit GopMel TYASPEMHH, CBA-
328HHBIX ¢ ynotpeljaenneM 3apakenHoil BOIHL.

5. MpearopHo-pyuseroil — ciona sxoasT ouard Tyaspemun CHcHalcKo-
ro, AsuaGekosckoro, Exernansopekoro u AwTtapakckoro paiionos, rie pac-
iPOCTPaHeNbl BOASHBIE KPLICKI, HO BO3GYAHTEAb NMOKA BbUIEAEH TOJBKO ¥
HKCOAOBBIX Kneuwleii, a B A3n30eKoBCKOM paiioHe M Y OOLIKHOBEHHBIX MoJe-
BOK H 0MOBBIX Mbilieil. B Awrapakckom paiione oGuapyxeno 3 cayuas
2HIHHO3HO-GYOOHHOH (OPMEI Ty peMuH.

Cumtaem HEOOXOAHMBIM OTMETHTb, YTO OYATH TyJAApeMHH B GOJBLIHH-
CTBE pPaiiOHOB MOKA HE MCAHOCTBIO MOABEPrHYTH ray0oKoMy SMH300TOJOTH-
YECKOMY M3YUEHHIO, H MO3TOMY BROJAHE NMOHATHO, UTO YKa3zaHHas THOH3ALHY
4251 HEKOTOPLIX OYAroB MOMKET 0Ka3aThesl HenoJHofi W HelocTaTouno o60-
cropannoii. [lasbneiillve naGalonenus AONOAHSIT HEKOTOPble BO3MOMKHLIE
npoGeasl B 3TOM BONpoce.

OcHoBHOIl 0COGEHHOCTBLIO MNPHUPOAHLIX OYAroB TyJaspeMmiH B ApMeHHH
SBAAETCH MHEPOOMArOBOCTL MX € Y3KUMH rpannuamu.

Hexoan, H3 3Koaornueckoii obfwuoctn HoemGepanckoro u Anapepacko-
ro paofHoB, MBI NPeANonaraeM, 4To NPHPOAHLIE OYATH STHX PAIOHOB HMEIOT
Me1y co060il CBA3b M SIRAAIOTCA eAHHBIM OOWEM MPHPOAHBIM ouaroM. Ta-
KOBBIME 3Ke ABAAIOTCH ovaru I'ykacsanckoro, Amacuniickoro, Ariuckoro {Ap-r
manckoit CCP), Axaakanaxckoro (Ipyannckas CCP) paiionos u nphie-
ratomeii kK M Tepputopun Typunu. INo seeil sepoaTnocTh, oGWEM ABISIOT-
csi u ouarn paiionos Cepanckoro Gacceiina (Cesanckuii, MaprynHnckus,
Bacapreuwapckiii paiious, pailon um. Kaxo n ap.). OOwmnii Tonorpagpuue-
CKHil xapakrep HMEIOT Tawie NPHPoAHbLIE OYATH TYJASAPEMHH, BLISBJCHHBIE
B CHcnaickoM paiione Apmenun u [laxGysckom paiione Haxnuepanckoi:
ACCP.

Heo6x0HM0 OTMETHTL, uTO TyaapeMuiinas undexkuns 8 9 pafionax
pecnyGauky OblAa YcTanopjaena BbijejeHiem BO30OYAHTeNs OT HKCOAOBBIX
kaelieil, coGpaniblX na reppuropun Epesanckoro macokomOHHata c Med-
KOro M KpYMHOTO POTATOro ckoTa, 3aBe3eHHOro s y6os H3 paiioHos pec-
ivGankH. TToN0KHTENbHBIE pe3yabTaThl GAKTEPHONOrHUECKHX HCCael0BaHHi
H:rlemeﬁ, coGpaiiblX HA MACOKOMOHHATE, BBIABHHYJH Heo6X0AHMOCTL Opra-
HHzaunn o6eaeloBannil paiionos, oTKyAa OblJl BbIBE3€H CKOT.

B Cucuancko™, AausGekosckom, Cepanckom n MapTyHHHCKOM paiionax
y rpHI3VHOB W KJeuweii GblIH BbifedeHbl KyJAbTYPbl TY/AAPEeMHIIHOro MHKpO-
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Ga. Hanuuue tynspemuitHOH HH}EKUHH PeTPOCNEKTHBHO NOATBEPAHAOCEH
TaKKe HCcaejloBaHHeM HaceneHHs (annepruveckas npoba).

Ham aymaercsa, uro meros GaKTepHOJOrHYECKOro MCC/AENOBaHHsS KJje-
iieii CeNbCKOXO3AHCTBEHHBIX JKHBOTHBIX, 3aBe3eHHBIX M3 pasHplX paioHOB
pecnyGAHKH Ha MACOKOMGHHATH KPYMHBIX TOPOAOB, HMeeT Gojblloe 3HaYe-
yHe AAf BbIABACHHA HHOEKUHH U JOJKeH BOHTH B NPaKTHKY yupexaeHHil,
2AHHMAIOUIHXCA H3yUeHHeM TyJSpeMHH.

Poab oBell B SNHAEMHONOTHH TyAsipeMHH Oblna AoKasaHa B okralpe
1954 rona B CBSI3H C BCMbIWKOH TyJAsfpeMHH cpean paGoTHHKop JleHHHAKaH-
CKOro MsAcoKoMOHHAaTa, 3aHATHIX Ha 3a6oe u o6paboTKe Msica MEJAKOro po-
T4TOr0 CKOTA, 3aBe3eHHOro H3 coceiHeii 3apybemuoil crpaun.. Mudexuus
nlepejajach NPH KOHTAKTe ¢ KPOBbIO H JHMboN GonbHuIX Tyaapemueii oseil
B nepuoj GakTepHemuu. Bo Bpems 3Toil BCNBIKH GBlJO BblleneHo 43 wram-
Ma poaGyauTtens tyaspemuu ot Kaeweii H. otophila u or Goabnbix opell.
I3 naapueiiem xe, ¢ 1955 roaa no 1962 roa, cpean paGOTHHKOB MACOKOM-
fMHata He GLINO 3aperHCTPHPOBAHO HHM OJHOro cayuas 3abojeBaHHs TY/n-
peMHed, XOTA TyAa peryisipHo moctynaid GoJibliHe MapTHH MEJKOro H
APYMHOro poOraToro CKOTa, H OT KJjelleil ObuIO BheseH0 okono 10 wram-
MOB TyaapeMuiiHoro MukpoGa. 1o 00bscHAETCA TeM, YTO pabOTHHKH M-
cokoMGxuata B 1954 rogy H B nocneayiowiue roabl Gulin NOJAHOCTBIO NPH-
BHTHI NMPOTHB TYJAAPEMHH.

B Teuenne 14 ner (1949—1962 rr.) B Apmenun Guiio Bhinsieno 265
GUABHHIX TyAApeMHeil; BbILEJEHO OT IpHI3yHOB, Kjelleii H Apyrux oG LEKTOB
Gonee 214 BHpYJEHTHLIX WTaMMOB Bo3GyanTens Tyaapemuu (rada. 1).

TaGanuua N |

Yucao TYAAPEMHAHBX GOABABX H KOJHYECTBO WTAMMOB KYABTYP,
* pugescHHsx no ropam (1949—1962)

(=2 = e - [{=] = — (= |
Yueao TYadpeMHilHER
GoaAbHBIX 2 1 1|16 12 |168 2| 54| — 1]—1 1 6| —

KoauyecTeo KyanTyp
TYAAPEMHHHME MH-
KpoloB, BHAEACH-
HEX OT MACKONHTa-
HOULHX gl —pP=li=—laTi8]-—]| 5] 2| 2] 8 |20| &7

KoanuecTBo KYALTYD
TYAAPEMHAHBX MH-
Kpobos, BmacaAel-
HEX OT SKTOMapa-
3uTOB (KASULIH M
6.-m:m}( 1|l—=]=1—=] 188 —| 4] 2V'—1| 5 14|61 20

Beero kyasTyp 4| —|— "_ils | —] 7|1 2|11]24)|24)34

M3 obuero uwucaa saGoseswnx GyGounas dopma cocrasasaa 44,6%c,
aHrHnosHo-6yGounas — 32,8%, nerounas u KHweunaa — 20%., s3penHoO-
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GyGonnas —— 1,5% u rnasno-GyGounas — 1;1%.. Bensluka Tyaspemun Ha
Jlennnakanckom MacokoMmGHHate cocraeaana 61,19 Bcex GoABHHIX, yKa-
3aHHLIX B Tabadue, npH stoM nabawaanace npeHMyllecTBeHHo OGyOoHHAaR
dopma TyJaspeMHH C Mopa){eHHeM JIOKTeBHIX H MOAMBIILEYHBIX JHM(paTHYe-
CKHX yanoB. ¥ 4 Gonbhbix naGalofaanach anrHnosHo-GyGonnas, y 3 — raaa-
nas Hy | — a3penHo-6y6onHaa dopmbl Tyaspemyn. 33% cocTaBaanu OONb-
sble, HMEBLIHe MNOpayKeHHe AbLIXATeJLHHX NyTelf MW  KHIIEYHOro TPaKT2
(C. M. Cmupuos, 1956). >

Ipu apyroii Benbiuwike, uMesweii mMecto B 1956 roay B AnasepickKoM
paiione, 94,4% saGoneBwHXx cocTaBasna aHrHHo3Ho-OyGounas dopma
tonbko 5,6% cocrasnaau ocraasneie dopmut (A. T. Muanaxkawsu u Ap.,
1960).

Uncao saGoseBanuil npy STHX ABYX BCObIKax cocraBuio 216 yenosex
(81,5%¢), ocranbuble e 49 cayyaes TynspeMiH, HMeBIIHe MecTo 32 14 Jqer,
OTHOCATCA K APYrHM paiionam pecnyGJaHKH.

OcHOBHBIMH MYTSAIMH 3apayKeHHs Jlofedl ABJAAINCH:

a) yGoil W pasuenka TYW OBeu Ha MscokomOHHATax (3apaykenHe mpo-
ACXOAH0 Yepe3 NOBpPeN<AeHHYIO KOXKY H Hapy»KHble caAH3HCcTbie 000J104KH, a
TAKIKe Yepes NBIXaTe/bHbIe NMYTH);

6) ynorpeGJjenHe NUTbeBOl BOABI, HH(IUHPOBAHHON MHKpPOOAMH TYAs-
PeMHH; :

B) YKYC HKCOJOBBIX KJellleH.

PeayabTaThl 3MjeMHoJ0OrHYecKHX o0cnenoBannii nokasasns, uro, He-
cMOTPS Ha HaJuWuHe TyaspemHuiinoil uupexkuun s 20 pailonax peonyGaHKH,
3a00/eBaEMOCTE CpeaH Jiofefl, NPOMHBAIOUWIHX B 3THX paiionax, scTpedya-
aach PeAKo, UTO HAMH oGbLsicHfieTcss cBOeoGpasHeM OYaros TYJAPEMHH &
Apmennu. «Manasi snugeMHUHOCTb» OYATrOB CB3aHa C TeM, YTo B pecnys-
JAMKe He NPaKTHKYeTcs MpOMBICe] HAa BOAAHBIX KPBIC M APYrHX IpLI3YHOB.
TpaucMHCCHBHBIE NyTh 3apaxenHus B pecnyGauke o0ycaoBaen TGJBKO HKCO-
JOBBIMH KJELLAMH, KOTOpPBIE HaNajaloT Ha uYesioBeKa pelko W cayyaino:
PacnpocTpanenne 3THX KJjeweil B pecnyGanke HessauHreasho, Gaarojaps
CHCTEMATHUECKOI JesHHceKUH XJepoB u ae3oGpaboTke KHBOTHHIX. B paue
ke paitonoB  (Amacuitckuii, Tvkacsuckuit, Axypanckuii, CnHTaKCKHH,
Arunckuit) GbLIH NpopejeHbl rpbi3yHoHcTpeGHTeNbHble PaGOThI.

[Tepenaua nupexkunit YeJA0BEKY BOJHBIM MyTeM HCKJIOYAETCS TeM, YTy
5 pecnyGaHKe, ocoGenHo B YKAasaHHBIX 30HAaX, HaceJeHHE MNOJbL3YETCA HC-
KJIOUHTENBHO POAHHKOBOI BOJOH, yeM ocobenHo Gorata Apmenus.

Eaunnunas saGosepaeMocTe TyasipeMueil cpeau Jaiofeli oGbAcHAETCH
¥ TeM, YTO B Yrpokaempix paiionax ocobGoe BHHMaHHe YAEJAAJNOCh BAKIH-
wonpopuaakTHKe Hacesenus. B Tevenue mocaenunx 5 ner (1957—1961 rr.)
NPOTHB TYJASPEMHH NMPHBHTO OKOJO !/ MHAJIHOHA YeNOBEK, YTo cOCTapJsier
apuGanauteabio 50% cenpckoro Hacesenus pecnyGaukd. Ho ans seinoa-
HeHMs CYUIeCTBYIOILeil MHCTPYKUHH [0 MpOBejeHHI0o MPO(HIAKTHUCCKHX
NPHBHBOK MPOTHB TyJAsipemMuu cyxoil JXuBoii Bakuuuoit (1959 r.), B pecnyG-
JHKe Heo(GX0NHMO Ouino Obl B 1,5—2 pa3s yBennuuTb NPHBHBAEMblil KOHTHH-
feHT, TAK KaK TyJasapeMHiinas uudexuns ycranosiena B /3 paiionos pec:
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nyGAHKH, He CMEXHBIX ¢ ApYyrHMH paociinamu. 3nayuT, Hano GLIIO NPHBHTS
BCe CceflbCKOe HacejeHHe pecnyOaHKH H PAGOTHHKOB HEKOTOPBIX FOPOACKHY
ipeAnpHATHIE nuwesoil npombiwaentocTd. OAHAKO HaMO YHECTb, UTO HH-
CTpyKuUHA 3Ta cocraBieHa ans Coserckoro Colosa B LenoM, € YYETOM «Bbl-
CGKOH 3NHAeMHYHOCTH» OONBLIWIHHCTEA NPHPOAHLIX OYAroB TYJsIPEMHiL.
Kpowme Toro, eAHHHYHbIE H HEpery/fpHble BbileaeHns Bo3OyaAHTeNs Tyaape:
MHH OT TPBI3YHOB H, ocO0eHHO, OT KJeuleil He MOryT CJV:KHTh OCHOBaHHEM
AAs NpoBejieHHs NMOroJIoBHOI BAKUMHAUHK HACEAEHHS AaHHOTD H CMeMHBIX
¢ HHM PAaioOHOB.

Ha ocuosann BbiwieoTMeUYeHHBIX 3MNH300TO-3MHAEMHOJOMHMECKHX 0CO-
Gennocreil TyJApeMHH B 3aKaBKA3CKHX pecnyOiaHKax, B uacTHocTH B Apme-
HHH, HaM Aymaercs, 4TO HeoOXOAHMO HMETb B BH/IY MECTHble¢ KOHKpPETHbiv
VCJIOBHH M B CBA3H C 3THM DPe3KO COKPATHTb KOJHMECTBO JHLU, MNOAJexa-
LIHX NPHBHBKAaM.

Mpi posce He oTpuuaem aGconlOTHON HeoGXOANMOCTH oOpranHzauni
NMDHBMBOK B NEpPBYi0 o4epelb cpean paboTHHKOB MscokomOunaros, Goei,
KOJMK3aBOAOB, CaXapHblX 3aBOJOB, IEBATOPOB, MEJALHHL, MPeANPHATHI No
siepepalboTke CeabCKOXO3ANCTBEHHBIX NPOAYKTOB H ChIPbfl, ¥KMBOTHOBOAYE:
CKHX drepm 1. 1. Ho wer Heo6XoAHMOCTH NPOBOANTDL NOTOJOBHYI0O HMMYHH-
3aUHI0 HACeJIEHHA NMPH BbIIEJEHHH eIHHHYHBIX KYJALTYD TYJASPEMHH OT Iphbl-
3YHOB, KaeweH W T. A. B 3THX ycJoBHAX HAZo CuHTaTL ONpaBAaHHBIM W
AOCTATOUHLIM NpPOBeeHHe NMPHBHBOK HE MO BCeMy pailoHy B UeJ0oM H AadRke
B CMEIKHBIX PaioHaX, a B NOpaxKeHHOM HACEJeHHOM NYHKTE W B OKpYyxKalo-
UIHX ero cesaax, H TOJBKO NpPH HHTEHCHBHO pacnpocTpaHeHHoil 3NH300THH
NPHBHBATL BCE HacedeHHe pailoHa.

MMen B BHAY HENOAHYIO H3YYEHHOCTb HEKOTOPHIX MPHPOAHBIX OUATON
PVASpPeMHH B pecnyGJiHKe, cyHTaeM HeoGXOAHMBIM npopBeleHHe rayGokoro
M peryjspHOro snu3ooTojornveckoro obcnefoBanns Kak B HeGaaronosayu-
HBIX pailoHaX, Tak H B padoHax, rae Tyaspemus He Gblna oTmeuena. D10
HeoGX0AMMO, TAK KaK BO3MOXKHO pe3koe M3MeHeHHe apeajia H YHCJAEHHOCTH
FPLI3VHOB H 3KTOMApa3sHTOB MECTHOCTEl, CBA3AHHBIX C OCBOCHHEM LEJIHH-
ABIX 3eMefb, Pa3BHTHEM CEJIbCKOro X03fHCTBA, MHBOTHOBOJCTBA, Cal0BOJ-
CTBA, H NPOBOAMMBIMH PaBGOTAMH MO MEAHOPAUNH, THAPOTEXHUKE H JAPYFHMA
arporexnudeckuMu dakTopamu.

B blB O J1bI

I. Nepsbie cayuan zaGonesBanus TyJaspeMueil y Jiojeid W npHPOJHble
ouary TyaspeMus B ApmMennn Gl Buisigaens B 1949 roay. Ho pesyabrath
PeTPOCNEeKTHBHOrO HCCJ/ie/0OBAHHS HACEJEHHS MOKa3aJiH, 4YTO TYJsipeMHs B
ApMeHHH uMela MecTo H B NpPOLIJIOM.

2. B nacrosulee Bpems TyaspemuiiHas uudekuusn puisisaena g 20 paiio-
Hax pecnyGJaMKH; NPHPOAHBEIE OUYArH e€e pacnoJioXeHbl B FOPHO-CTENHOI,
J1€CHOMil H TrOpHO-AYroBoil 30H&X. ITH OUarH Mbl pacnpeienseM Ha 5 THNOB:
JAYro-nojesod, crenHoi, JnecHofi, noiiMeHHo-GoNOTHLIT H  NpearopHo-
PYUbLEBOIii.
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3. OcHoBHBIMH NYTHAMH 3apaskeHHa Juojeil asaswoTes: y6oit n pasaen-
Ka TYW oBell Ha MACOKOMOHHATAX, B eAHHHYHBIX caydaax ynorpeb.aenHe
NHTHEBON BOALL, HHPHUHPOBAKHOH BO3OYAHTEAAMH TYJAAPEMHH, H YKyC
HKCOJA0BLIX KJeLlLei.

4. 3a 14 aer (1949—1962 rr.) Guyo ycTaHoBJAeHO, uTo B ApMeiinn
GvGounan Qopma nabGmonanack y 44,6 saGoheBlwnx, anruHo3no-6yoou-
Hasn — y 32,8%:, aerounan u aGnomunanpnas — 20%., assenno-GyGonuas —
1,5%4 u raaszuo-GyGonuasn — 1,1%.

Ot pasubix o0beKTOB sblleneno Gonee 214 wramMos  po30yiHTeNs
TyASPeMiH.

5. s Apmenun xapakrepha CpaBHHTEALHO HU3Kas 3a00/1€BAEMOCTs
HaceeHHs TyJasipeMHeil.

Ha ocnoBanni KOHKPETHBIX YCJAOBHIl 1l 3MH300TO-3NHAEMHOJOTHYECKHX
ocofeHnocTeii TyJspeMHH B 3aKaBKasCKHX pecny0aHKax, B 4acTHOCTH ® -
Apsenun, spadercid HeoGXOANMOCTBIO NEpPeCcMOTPeTh CYUWECTBYIOLLYID HH-
CIPYKILHKY C UeNbID COKpalleHHA KOHTHHTEHTOB. NOJAAeHAUIHX NMPHBHBKAM.
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JdJLUYhU PN UENSh

TU4h13ULS
1953 - 2020

2020p. hnywnbkdpbkph 29-hu
Yywuphg htnwgwy ytswuntu
wpndbunp, jEuuwpwuwlwu
ghwnipyniuutiph nnlwnp, N1
Pdrjulywt ghwnnyejniutubtph
wywnbdhwih wwwinygwynp palnnp,
uubh hwdwwpwlwpwunyejwu
wdphntuh Juphs, Swupwjht
wnnnonipjwu hwjljulwu
wunghwghwjh twjiwquwh
djwnhdhp Uzninp Hwyhnywitgp:

djwnhdhp Htwdhnywugp duydb £ 1953p.
thGuinpwph 16-hu, Pwpnt pwnwpnid: 1976p.
wywpunbny Gplwuh pdolulwu huunpwnnunp’

Uw woluwwnmwupwihu YEuuwgpnieintut ulutig
Cwdwbwpwlywpwunigjwu, yhpniuwpwuntejwu b
pdoyulwt dJwlwpndwpwuniypiwu ghnwhbunw-
gnunwyuwu huunhununnd’ wotuwwnbny ulgpned
npwbu wjwg jwpnpwwn, hbnn' ghnwotuwnnn:
Ujunthtinl, 1985-1989pepe. wotuwwntig npwbu
Gplwuh uwuhnwpwhwdwbwpwwiht Yuwjwuh
pwduh Jwnhy, htinn' npwbiu Gplwup glfuwynp
whwmwlwu uwuhnwpwywu pdoyh nbnuuw:
1989p. woluwwnmwuph wugwy Gpluwuh Pdholubiph
Ywwnwpbjugnpddwu huunhwununnd (wydd' UUD),
1998p. uhusl opu UUP-p hwdwbwpwwpwuntejwu
wdphnup Jwphsu Ep: 2niquhbnwpun, 1992-1996¢/e.
Uuh-p hwupwjhtu wnnnonipjwu huunhwniinp
wnuopbul kp, 1996-1998pp.' <L UL wnbinblwwnyw-
Ywu ybpnwdwlywu YEunpnup nuoptiup:
1998-2005pR. Y.Ttwyhnjwugp Uywuwyybg
L UL gjfuwynp whnmwlwu uwuhunmwpwlwu
pdhol, wyn pYwlwuttipht qquihnpbu quipquigwy
hwdwdwpwywpwunipjwl ninpunp’ hwdwhniug
dpowqgquwihtu b U<Y-h swihwuhoubippt: Wu wdtupu
hwonpntight Cwupwjhtu wnnnontejwlu hwywlwu
wunghwghwjh Uwjuwquwhh, 2005p.-hu’ <L UUh-h
thnfunuopbuh wwawnnuubpp:

Mpnd. Ttwyhrywugp 1996p.-hg tink) £ Cwdwbw-
nwlwpwutitiph dhgwqgquyht pultipwlgniew wwin-
Juynp wunwd, 2001e." Kwdwoluwphwiht wplw-
nwpdwjhtu ghunwlwu funphpnh wunwd, 2001p.'
N pdolwnbiiuuhywywu, 2002p." Y puwlwu
ghwnnieniuubph wywnbdhwubph (FSU) wunwd,
huy 2004p.' Y PGU-h wwwndwynp nnlwnp kn:

2013p.-hg ypndbunptu wofuwwnnw tp UUL
Muonwwuniw uwywnuwhpubiph ujwugbgdwu
gnpdwlwnipjwu YEuuwpwuwlwu ninpuinud’
Lwdwgnpdwlygwhu ubpgpwydwu dpwgpnid (DTRA
CBEP)' ttdwagnyu ubipnpnid niubuwiny pdholubph
owpniiwlywywu dwutwghnwlwu Yppnipjw
U ghunnwhbnwgnunulwiu wotuwwnwupubipp
hpwywuwgdwu ninpunnud:

Mpnd. Hwdhrywugh gwupbiph 2unphhy <wjwu-
nwund hpwlwuwgybight wnh jnnwgdwu, huswbu
uwl wnihndphbijhnp W dwjwphwp fhvhuwgdwu
opwanbipp: Ukdwuniu ghnuwwup Gnbj £
pwqdwpehy dpwanbph nlwywn U hnpdwgbin
(U<4, UUL b Ywuwnwih dhowqguihu qunpgugdwu
gnpdwlwinieyniutbn, GYypwdhnieiniu, UUL hp-
qwunnyeniuubph ypwhuydwu U ywufuwpgbdwu
yGuwpnu, UU'L YEuuwwnbuuninghwlwu dpwahn,
wnpnwhlywlwu hhjwunnigyniuubph nwunifuwuhp-
dwu dpwapbip W wyju): Lpw nElwywpniejwdp
qnyti, dwlyb nt hpwwnwpwyyby Bu puqiwehy
ghnwywu woluwwnnipniuutp, Jwutwghnwywu
Uppwlwu ujnipbin, gnptin, npnup wpnyniuwb-
wnpbu huwnbigpyt) Gu << ghnwyppwlywu hwdw-
Ywpgnud' h bwwuwn wnnnowwwhwywu
hwdwywpgh qupgqugdwu:

UuqUuwhwwnbip £ Yywnhdhp fwdhnywugh nbpp
uwl npwtiu ghrnwywu funphpnwwnnt b ghnwywu
wotuwwnwupubiph nYwywp. upw 2unphpy ghwnnt-
RJwU ninpunnwd hpbug Swuwwwpht Gu hwpeb)
pwquwphy nwuwunnubip, ywownwwuyb £ onipg
Bpynt nmwutjwy wnbuwfunuwlywu woluwwnwup:

UGS ghipptiwlwtiph, hwuwpwlwlwb gnpdsh,
nwunigsh hhpwpnwlyp dhoyn wn Yduw tpwt
Swbwsnnbliph hhonnnipynitiibpnid:
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NNkPEL ULAPULPYUD

<N4<ULLEU3UL
1951 - 2021

2021p. hnjwnbdptiph 27-pt’
70 nmwpbYwunmd, Yywuphg
hGnwgwy Unnnowwwhnipjuu

wqqujhtu huumpwnunh (UUD)
w2luwwnwljhg, pdrlwlut
ghwinipyniuubiph nnlunp Nnpku
Uunpwupyh <ndhwttbujwup®
pd2yjwghwnipjutu yEdwgnyu
udhpywp, Epgwjwhhwnwl
Mnpbu Wunpbjhsp:

Uwpnn, ny hp Ywupt nt gnpdniubinigyniup
wuduwgnpn dwnwjtignbg ghnnipjwup' pnnubiny
w2luwwnwupwihu hwpniuwn Yeuuwagpnipniu,
Jwuwnwlwd ubip nt hwpgquup:

Mnipbu <njhwutbuywup duyb £ 1951pe.
ubiywnbdptipph 16-htu Gplwunwd: 1974p.
wywpubi £ Gplwup pdoyulywu htunhunnwnp
(6pPh): 1977-1978pp. woluwwt| t GpRh-h
SGhunwhbunwgnunwywu jwpnpwwnnphwind npwbu
wywqg (wpnpwuwn: Ujunthtinl, 1978-1993pe. tink|
E vU<U Pdojulwu ghunntgyniuubph wywnbidhwih
Yhpwpnidnipjwu hwdwdhnipbuwlwu
ghwnwlwu YEuwnpnuh Gplwuh dwutwbdjninp
dhypnzpgwitinnijwt jwpnpwinnphwih uiphs
U gfuwynp pdhoy: 1993-1997pR. wotuwwb| &
uuh-p <wdwjuwpwywu Yihuhlwynd npwtiu
glfuwynp pdhoy: 1993p. wwownwwub] £ ghnwywu
wwnbuwfununieiniu: 1998-2012pe. tint £ UUP-h
GihuhYwlwt whunwhghninghuwgh wdphnth
uwphsp: 2nigwhtnwpwn, 1999-2001ppe.
ntywywnb) £ << UL ghwnniejwu, Ypeniejwu b
Ywnpwjhtu ubipnidh Jupsnigjwu wfuwwnwupubinp:

2016-2017ppe. tint| t 6ML-h ninwghwnigjwu L
phuhwih Swlynintinh nbinwghwnnipjwl wdphnuh

2012-2016pe. tink| t UUP-h g{fuwynp thnpdwgbunp:

Juwphsp: 2017p. tink| E 6M<-h Swpdwghwjh
huuwmpwnunh Yeuuwpdoywghwnnipjwu wdphnup
Juphsp: Wunthbinl, dhush Yjwuph Yybipou wotuwwnt
E UUh-p Cwupwwbimwlwu ghunwpdolulwu
gpwnwpwunwd, npwtiu ghnwwu fudpwghn:
dbipght 10 nmwpyw pupwgpnid qpwnyb) £ uwl
Cwjwunwuntd wwwgnignnulwu pdoynijwu
ubpnpdwu hhduwfuunhpubpny:

Mnipbu <nyhwuubujwup tnb &
Uwwgnignnulwu pdoynipjwt dwutwgbnubiph
hwjywlywu wunghwghwih twjuwquwh, Rdolwlywu
utindwagpbpp hwjljwywu hwunbuh gfuwynp
fudpwahp, Mwendhghninqutinh hwdwpfuwphwhu
puybpnipiwu wunwd, Pdaywlwu wduwgnbiph
fudpwghputiph hwdwtuwphwjhtu dhnigjwt wunwd,
Lnppbujwtu hwdwgnpdwygnipjwu (Cochrane
Collaboration) wunwd: tnbj £ 110 ghnwlwu
w2fuwwnnieiniuiph htnhuwy:

Mniptt <ndhwttGuywbp dhpy hduw
hpbt wbwsnntinh hnipipnid npwbu Jwn
wbhwpwlwbnygnit, ny htppwwanby £
Lwywupwbnd JGs bwwippwlyubn U pp
bwplunpwagnyt tpnpnwdu niulgly Jtin
pdolwghipnipuwt wnwopuwnwgdwb gnpdnid:
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ULPGMS UurqQuh

TURUMN3UL
1945 - 2020

2020p. unjiptph 3-hu
Yywuphg htnwguy << UL
wlwn. U.Unuiptljuup
wujwu Unnnowwwhniejuu
wqqujhu huumpwnunh (LUP)
Ghunwlyppulwi b nuunifuwlwu
|wpnpwwinp YEuwnpnup
uwuhwnwpwhhqghtuhly thnpédwpydw
[wpnpwwnnphwyh nklwywp,
pd2julwu ghwnnyeyniutubtph
nnjuinp, ypndbunp Ujpbpun
Uwpquph Mwqupjuup:

Uipbpin Qwquipjwup duyb) £ 1945p. hnwihuhp 21-
hu Unjtdpbpjwuh 2powuh Mnytin gjninnid: 1969p.
wywpwubi £ Gplwup pd2lwlwu huunhwnwnh
uwuhwnwpwhhghGuhy pwlyniintitnp, nphg htiinn
uwupunwpwlwu pdhoy £ wotuwwmtb Ujwybipnh
pwnuwph uwuhnwpwhwdwbwpwwiht Yujwunid:
1970-1972pp. dwnwb| & funphpnwiht pwuwynid'
gnpwdwuh wywag pdhoyu kp: 1972-1982pep.
woluwwnb £ «Lwhphwn» ghnwwpunwnpwywu
dhwynpdwt pniiwpwunygjwu jwpnpwwnnphwjnid
npwbtiu wjwag ghnwtuwwnnn: 1983e.-hg
U.Twqunwuh wotuwwnwupwhu YEuuwgpnip)niup
hjnwuynid £ Pdhoyubiph Yuwnwnpbijwgnpddwu
huuwnpwnunp (wydd* UUP) <hghbuwh
wdphnuntd, uygpnid npwtiu nwuwfunu, nngbiuw,
huy 1993p.-hg' wdphnuh Jwnhs: Wunthtunl
Upw wotuwwnwupwhu gnpdntubinie)niup
ubpwnnud £ UUP-h <hghbuwh nwupupwgubiph,
wwnpbuwiptu W ns wwpbuwjht wwpwupubipp
wuyunwugnipjwu ghinwgnpduwywu Yuuwnpnup
ntywywph woluwwnmwupubipp: Mpnd. Lwqupuup
hwunhuwunud tp UUP-h UwuhwnwpwhhghGuhy
thnpdwnpldw jwpnpwnnphuwh nbywywnp:

1978p., wwownmwwubiny ghnwlywu
wwbtuwfununiejniup, U.Twqupjuup unwunid £
pdolwywu ghwnnieniuutbiph ptluwdnth ghnwlywu
wuwnhdwl, huy 2001RE." pdoyulwlu ghnnyeniuutph

nnyuinph wuwnhéwu: 2002p. upwu gunphynid &
wpndbtiunph Ynsnwd: <bnhuwyb £ 100-hg wykh
ghnwywu woluwwnmwupubip: UUb-h Shunwlwu
funphpnh wunwd Ep: Gpluwp wwphubp Gk £
uuh-ph Uphyndh bwfuwaquhp:

Mpnd. Mwqupwup qpunynwd Ep bwl
nwuwfunuwlwu gnpdniubiniejwdp, upw
ntywywpniejwdp hptiug dJwutwghunwywu
woluwwmwupwihtu gnpdnwubinyeniut Gu uyuby
pwquwphy hhghtuhuwnutip: Gnbi £ hp huy
hhduwnpws' <wjwuwnwuh hhghBuhuwnubpp
wunghwghwjh twjuwqwh, Pwp&pwgnyu
npwlwynpdwu Yndhnbh dwutwghnwywu
funphpnh wunwd, << qwihinpnzhgubinh wqgwihu
huunpwnunh «luwnwihpubinh swthnpnohsubiph
nbfuuhywywu funphpnh» twluwguh,
«wiwwwwnwufuwunypjwt qguwhwwnd», «2ph
npwly», «Ywpe b upuwdpbnp» nkfuuhlwlywu
funphnipnubiph wunwy:

Unnnowwwhwlwu hwdwywpgnid Gplupwnl
woluwwmwupwihtu gnpdniubinyejwu pupwgpnid
niubigws Jwuwnwyh hwdwp wwpglwwpyb) §
«Unghwihunwlwu dpgnipjwu hwnpnn», vU<U
Lhihwlywu wpryntuwpbpniejwu Ywfuwpwpnyewu
«Swuubpnpn hugwdjwyh hwpywdwihu»
Yndpwupwuutipny, << Unnnowwwhntgjwu
Uwluwpwpnijwl wywuinyngptipny:
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urie-nh/ dsLhLUh

lU2h4U3UL
1977 - 2021

Unyu pwlwup unjtdpbtph 21-hu
Yywuphg wudwdwwly htnuwgwy
<< UL wlwn. U.Uynwpkljwup
wujwu Unnnowwjwhnipjwu wqquihu
htumpwnunh (UWUP) tyjwpnuwpwunyejwu
U ubjpnyppwpnidnipjuu wdphnup
nwuwfunu b uGjpnyhpwpnidnipju
Ythuhywlwt opnhuwwnipwih épwgph
nkywywp, «EpGpniup» pdjulw
YGuwmpnuh (PY) tyjwpnuwyhpwpnidniejut
pwdwudniuph yuphs, Uppnip SEhpup
hvwishYyywp:

Upenip luwshljwup duyb) £ 1977e. hnlynbdpbph
27-hu: Uughk| £ ubipnyppwpnydh dwutwghuniejuu
Gbinp pbpdwu Gpywpwunl bW pwpn ninh: Uwutwy-
gb| £ dwutwghunwwu nmwpwplnyp nwupupwg-
ubiph U ybpwwywunmpwuwnnidubph hwjwunwuywu
nL wpunwuwhdwijwt wnwowwnwp Yppwlwu
U pdoywlwu Ywnnygubipnud (UWWL, Uunphw,
Mnwuwunwu b wyju):

2013p. wwownwwub £ ghnwywu phq’
«Nnuwowpuwjht funnnjwyh wwpwungwjhu b
gninlwjhu hwndwdubiph YEunpnuwlwu unbungh
yhpwhwwnwlwu pnidnid» phdwiny b wpdwuwghb)
pdoyulwu ghnnyeniuubph pliyuwsdnth ghnwywu
wuwnhbwuh:

2018e.-hg unwudub t «Epbpniup» PY bjwipnw-
yhpwpnwdnipjwu pwdwudniuph Jupsh wwawnnup:

2020. hwudu b wnb) Yppwlywu wnwpbinieni’
nwnuwny UUh tyjwpnwpwuniejuu W ubjpnyphpw-
pnidniejwu wdphnup nwuwfunu ni upnphpwpnt-
dnipjwl Yihuhhwlwl opnhtwwnntpugh dpwgnph
ntywywp:

Uunwdwygti £ mbnwywu, wdtphlyjwu W Gypn-
wwlwu ubpnyhpwpnidwljwt wunghwghwubph:
Ltpnyhpwpnidnipjut ninpunnud pugqdwehy
hnnwdutiph htinhuwy W hwdwhbnhuwy En:

Uuubh yywpnwpwunijwu W ubpndppwpnidne-
WU wdphnunw wofuwwnbint wugwd wjnpwu

Yupt dwdwuwywhwwnywdnd hp wuthnfuwphubih
ubipnpnwfu | nwubighip ubipndhpwpnidniejwu
dwutwghwnijwdp Yihuhywlwu opnhuwwnipwih
opwanp Yuwjwgdwtu U nmwpwpunyp ghnwyppw-
Ywu wywnhynipniuubph ppwywuwgdwu gnpdnud®
nwuwfununtpintuutin, pdwwnhy puuwpynwdubp,
wpwynpy wwpwwdniupubip b wyu: <wdwgnp-
dwlgh] £ wpunwuwhdwujwu hwy U wjwggh
Ujwpnwyhpwpnyd b hwpwyhg dJwutwghwnniejwdp
gnpdpuybpubph htw, hush wpryniupnud Yunnigyby
BU Unp hwpwpbpnieyniuubp' uwwuwinbiny thnpéh
thnfuwtwldwu, hwpunmwgdwtu b wdphnunwd
niunifuwdwutwghwnwlwu gnpdnitubiniejwu
wnwyb] wpryntuwybinn hpwlwuwgdwup: bp
dwutuwghwnwlwu gnpdniubiniejwu pupwgpntd
w2fuwwnwupwiht b wuduwihu nipnyu dEnwaghpu

k thnfuwiugli gnpdpunubnh L Yihuhlwlu
opnhuwwnpubppt’ pnppnpbny upwug Uby
dwutwghnwlwu pwpdp pwpnjwywu wpdbpubph
Yuplunpnipjwu qgugnidn:

Uwutwghwmwwu gnpdniutinipjwu pupwgpntd
Juwybt) £ ubp nu hwpqwup hp gnpdpuybputiph b
wwghbuwnutiph Ynnuhg: “npunh Yhoinp wugtighih
E, U dtip uhpbih gnpdpuytin pundhown Yuuw
dtip upinbipnid npwtiu Jun, hp punwuphpht nt
dwutwghwnnipjwup udhpywsd, pwpép dwpnywht
wndbiputipny odnyjwd, hpwowih wuduwynpni)niu:
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» hudpwagpwlwu (Editorial)

» Ophghuw) hnnywd (Original research)
» Ywpbd hnnygwd (Short communication)

> SGpwlwunipiwu wluwply (Review)

» Yhuhlwywu nbwp (Clinical case)

» Lwdwly fudpwgpht (Letter to the Editor)
» Ubluwpwunipiniu (Commentary)

» Lwuwnnty hnnjwd (Special article)

» Nintignyg (Guideline)

nnywdh wmbuwyp whwp k ugk hnnwdu ninupyt-
(hu' . bwdwyh Subject nwownnd wnwehu htinhuwyh
wqqwuywu htiwn dtywntkin (oppuwy, Petoyan — Review):

MULULRLEM <NUTLENPL

Cunhwunip mbuuplulwu ywhwugubp

» Pniu hnnjwdh nbipunwiht dwup npwdwnpb
ElGYunpnuwghu duny (k. thnuinny Ywd Yphsny), «docr»
Ywd «docx» duwswithny (Word duwy)):

> Ljniph Eoh swihp' A4:

» Ttwownbpp (margins)' 1.5 ud pninp Ynndiphg:

» Eobinhu soqunwgnnsti page number U header:

» Eowwwlytiph hnnuwdubipp (footnote) Yuwwnwnb
62gnhuwn, Spwigpuwih, wy| ng el dEinpny:

» Shtpuwnwjhu nwowp' dby untuwyny:

» Ujniph Eobipl wnwug $ntwjht uwpubiph W
gniuwynpdwu (background picture, background color):

» Swnwswthp' 12 pt:

» Swnwwnbuwlp' gwulwgwsd Unicode
nwnwwnbiuwl (op.' Tahoma, Sylfaen, GHEA Grapalat Jwud
GHEA Mariam:

» «dwfur», «wo» W «ytuinpnu» hwjwuwnpnifubipp
Ywuwnwpbi align-h dhongny (align left, align right, align
center, full justify), wj| ns b pwgwwnny (space) Ywd
tab-ny:

» Luwpwynpnigjwt nbiwpnid funtuwihti text box-
Gph L word-art-h Yhpwnnidhg:

» Qoquwagnndti macros-ubip:

» Unynwwlubipp, gpudhlutinp, gdwanptipp,
uywpubpp L pwuwaubpp npwdwnpb] bwl wnwuéhu
duy(tip)ny.

» Ulwpubiph nbwpnd' wWUBU wWwnybpu
wnwudhu' jpg, jpeg, png, tiff, tif, psd, eps, ai
Ywd pdf duwswihny' huwpwynphuu
wdtbwpwnpép npwyny:

<NUoLErh CLAKULNR YUNNKSYUTL

Qwtnbuph pninp hnnjwdsubkph

YEpwpbpyuwy

» Jdbpuwghp

» <bnhuwyubip

» Jwuwwntjniuubip

P> UnUwnwlwnwihtu hbnhtwy W Ynunwlinwhu
wnyjwiubipp

» Udihnthwghp' gpywd hnndwsdh hhduwlwu
\tqyny

» <hduwpwnbp (wnwybjwgnyup' ybg)

» <nnywdh hhduwlwu dwu

» Cunphwlwniejwu funup (Acknowledgements, Lieti
htinhuwlubpp gwulwuntd Gu)

» Cwhtiph pwfudwt dwuht hwjnwpwpniejniu

» Lbnwgnunnigjwt dpuwtuwynpdwu wnpnip,
brebt wnyw &

» <nnwfubip (Qwpb| pun hnnwénid hnybint
htippwywuntejw)

» Udithnthwgpbp W hhduwpwnbp dinw Gpynt
(igniubipny

» Unntuwy(utip)

» Ljwpubip' wbwnp £ ninupyybu wnwudhu,

hwuwnty wwhwugubphtu hwdwwwwnwufuwu (nbu
Uwfunpn pwduntd):

Unwoht koh pwnwnpnipintu

b ywhwugubp

» Jdbpuwghp. wnwybjwagnyup 25 pwn, wdpnnow-
wbu Usdwuinwnny, funtuwthb) hwwwynwfubiphg U hw-
wnnty bpwuubiphg

» Lbnhuwyubp. |phy wagwuntup b wujwu-hwypwu-
Jwu uygpuwwnwnbpp, op.' Mewnnwu 4.U.

» Jwunwwnipiniuubp' hwdwpwlwwd hbnhuwyh
wuntupg htwnn gnighsny. Uty htnhuwyp Ywpnn § ugk
uh pwuh hwuwnwwnnientu, uwlwju wnwohu htipehu
ugynud £ wyu, npu wdkuwYwpunpu £ hnnwédh ujnyesh
htwn Yuwywsd (op.' Mbwnnjwu 4.U.1)

» Unuwnwlwwihu-htnhuwy, nph wuntuphg U hwuwnw-
winLpjwu hwdwphg htwnn Ynpdh * hwunwnnienwiubiph
quitiyhg htiwin Yuuh wyn htinhwlh phy wuniup b
Ynuwnwluwihtu nyjwiutipp (htinwfunu, bi.-thnuwn L wyju)
(op." Mawnywu 4.U.1,%)

» <nnywdh pwnwpwuwl' pniu mbipuinh (Ubpwdni-
Rintuhg dhlgl igpuljwgnugynits) pwnbinh pwwyp

» Unjnuwlubiph pwuwy

» Ljwpubiph pwuwy

<nnrhuLer

nnudubipp Yugdtiihu Yhpwnynd £ hwdwpwuinid
wnbpuwnnid pun hwunhwbhnugjwt' pwnwinwup Gw-
Ywgdtipnud® Yewnwnpnigjwu upwuubphg wnwy' hbwnl-
Jw| ophuwlubipny. beb Ublu £ [3], Geb tpynwut &U'
[3,6] Yw [3,4], huy bt vh pwuhul Gu hpwp htwnlhg'
[3-6], fuwnp wnwppbpwy' [4,7-9]:

<nnwfubpp hwdwwwwnwufuwubiguti AMA n6hu (AMA
citation style):

<nnywsé wwppbpwlwuhg
» Uklhg uhtsl tg htnhtwlutp.

Khachatryan SG, Ghahramanyan L, Tavadyan Z, Yeghi-
azaryan N, Attarian HP. Sleep-related movement disorders
in a population of patients with epilepsy: prevalence and
impact of restless legs syndrome and sleep bruxism. ] Clin
Sleep Med. 2020;16(3):409-414.

Abrahamyan DO, Gazarian A, Braillon PM. Estimation
of stature and length of limb segments in children and
adolescents from whole-body dual-energy X-ray absorpti-
ometry scans. Pediatr Radiol. 2008;38(3):311-315.

» 3np L wykih htnhuwyutp.

Topuridze M, Berg C), Dekanosidze A, et al. Smokers'
and Nonsmokers' Receptivity to Smoke-Free Policies and



Pro- and Anti-Policy Messaging in Armenia and Geor-
gia. Int ] Environ Res Public Health. 2020;17(15):5527.
Published 2020 Jul 30.

Udpnnowlwu gppph hnnud

Aminoff MJ, Greenberg DA, Simon RP. Clinical
Neurology, Sixth Edition. United States of America:
McGraw-Hill Companies;2005:1-401.

Gnph qyfup hnnui L .
Verrier RL, Mittelmon MA, Autonomic Activity and Circu-

latory function During sleep. In Kryger MH, Roth T, Dement
W. Principles and Practice of Sleep Medicine, Fourth Edi-
tion. United States of America:Elsevier Inc; 2005:1161-1170
hunbpubwnwjhu Egh hnnud
Sfuwynp k9. Unnnowwwhnipjw wggwihu
huuwnhwnun. http://nih.am/am. THthinywé £ ubwuntidptiph
21, 2021.

<Uusnhry MULULRLGEN cUS <NJuUoLErh

ssuuuutrh

Uwnnpl ptipdwé Gu hnnwdubippu yGpwpbpnn
hwuwnty wwhwugubpu pun hnnjwsdh wnbuwyh:

Ophghuw| hnnjwdéubp (Original research)

Ophghuw] hnnywdubpnid ubpluwjwgynid Gu ghunw-
hGunwgnunwlwu woluwwnwuph wpryntupubpp, hwdw-
wwwwuluwu ypdwlwgpwlwu ybpindnipjwu ubpyuw-
jugdwdp:

Pwgh punhwuntp Yunnigwdpwihtu pwdhuubphg,
hnnywdh hhduwlywu dwup pwnlugws £ hbnlyw
Gupwpwdhuubiphg.

» Lbpwdnipiniu

» Ubpennubp

» Upnyntupubip

» Luuwpynwd

» Gqpwlwgnip)ntu

Udihnthwaph dwywy' 300 pwn (3 |Ggniubpny):

<nnywdh dwyw;' 3000-5000 pwn (sh ubpwnnud
wnwohu Eoh wwpniuwynienitup, wdihnthwgptipp,
hnnwfubpp W wnynwwyubpp):

<nnudubiph wnwybwgnyu pwuwy' 40 (wbwp §
aqub| huwpwynphuu pwpd bW gpwiunuynn gpulwunt-
pjwu hnntd Ywwnwnb):

Urgnuwlubp Whwd uwpubp' punhwuntp wnw-
ybijwgnuyup 6:

Uwpé hnnyjwsubp (Short communication)

Ywpé hnnywdubpnid ubipyujwgynwd 5u ghnwhbunw-
gnunwlwu wotuwwnwuph wpryntupubipp, hwdwwwunwu-
fuwu ypdwlwagpwywu gbpndnipiwu ubpjujwgdwdp,
Gpp npwup hnppwdwyw| bu:

Pwgh punhwunip Yunnigywdpwihtu pwdhuubphg,
hnnjwdh hhduwlywu dwup pwnyugws £ hunlyw
Gupwpwdhuutinhg:

» Lbpwdnieyntu

» Utipnnubp

» Upnynitupubip

» Lutwpynwd

> Ggpwlwgnientu

Udthnthwapp dwywy' 200 pwn (3 (Ggniubpny):

<nnywsdh dwyw)' 1500-3000 pwn (sh ubpwnnid wnw-
ohu toh wwpniuwynieyniup, wdthnthwgnpbpp, hnnwfub-
pp W wnnuwyubipp):

<nnudubiph wnwybjwgnyu pwuwy' 20 (wbwp | 6g-
wbi| huwpwynppuu pwpd U gpwfunuynn gpwlwunt-
RIwu hnntd Yuwnwpt)):

Unnwiwlubp Whwd ulupubp’ punhwune
wnwybjwgnyup 3:

Ypwlwunipjut wluwpy (Review)

Spwlwunipjwu wyuwpyp npuk ghdwih 2nipe winyw
nyjwiubph pwpbifupnd W wwwgnignnuwt wdthnthnwdu k:

Wdthnthwaph dwyw|' 300 pwn (3 |tgniubipny):

<nnywdh dwyw|' 3000-8000 pwn (sh ubipwnnid
wnwoht koh wwpniuwyniegyntup, wdthnthwanpbipp,
hnnwfubipp W wnynuwlyutipp):

nnudubiph wnwybjwgnyu pwuwy' 80:

Uryntuwlubp W/Ywd uywupubp' punhwunip
wnwybijwgniup 6:

U hupyuwlwu nGwp (Clinical case)

Udihnthwgph dwywy' 200 pwn (3 [Ggniubipny)

<nnywdh dwyw' 1500 pwn (sh ubpwnnid wnwehu
Eoh wwpniuwynipyniup, wdthnthwagpbpp, hnnufubpp L
wnntuwyubipp):

<nnwiubiph wnwybjwgnyu pwuwy' 15 (wbwp £ dgunby
huwpwynphtu pwpd b gpwfunuynn gpwlwuntpjuu
hnnud Yuwnwpb):

Uryntuwlubp W/Ywd uywupubp' punhwunip
wnwybjwgnyup 3:

Yihuhywlwu nbwptiph hwdwn h ipnwdu Yepp upyws
wwhwugubipht hwplwynp t Ygbi; wwghtunh hwdwédwy-
unipjwu [pugywsd b unnpwgpywsd dup (Ubipptinutip
wjuwntin):

Lwdwl judpwqpht (Letter to the Editor)

Znnywdh dwywy' 750 pwn (sh ubipwnnid wnweht
Eoh wwpniuwynipyniup, wdthnthwagpbpp, hnnifubpp L
wnntuwyubipp):

Znnufubph wnwybjugnyu pwuwl' 5 (whwp £ dgunby
huwpwynphtuu pwpd b gpwfunuynn gpwlwuntpjui
hnnud Yuwnwpb):

Uryntuwlubp bW/Ywd uywupubp' punhwunip
wnwybijwagnyup 1:

Cuwn qifuwynp fudpwqghpubiph hwjkgnnnipjwu,
huwpwynp Gu npnawyh 2tnnufubip Yybpp ugwod
wwhwugubphg, huswybu Uwl wy] GLwswihp
hnnpjwéubph hpwwwpwlynd:

huvunpnud Gup htwpwynpphuu hEnlk b hwdwwywwnwuuwubgub) ninwplyynn hnnjuédubpp wnwowpyynn
Guwswihhtu fudpwgpulywuu gnpdpupwgp wnwybk] wpwqugubint b hGamwgubint tywwwyny: Uphpny uwyw-

unwd Gup akp hnnpwéubphtu:

UPLL fudpwigpnipymt
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ARTICLE TYPES

» Editorial

» Original research

» Short communication

> Review

» Clinical case

> Letter to the Editor

» Commentary

» Special article

» Guideline

The type of article from the above list should be
indicated in the “Subject” field of an e-mail along with the
surname of the first author (for example, Petoyan - Lit-
erature Review). Send your article to the following email:
info@ahms.am.

REQUIREMENTS FOR ARTICLES
General technical requirements:
> Page size: A4.

» Margins: 1.5 cm on all sides.

» Do not use page numbers and headers on pages.

» Use footnotes accurately with software, not manually.

» Text field with one column.

» Pages without background images and coloring
(background picture, background color).

» Font size: 11 pt.

» Font type: any Unicode font (for example, Tahoma,
Sylfaen, GHEA Grapalat or GHEA Mariam).

» When aligning “left”, “right”, “justified” or “center”,
use alignment function (align left, align right, align center,
full justify) and not space or tab.

» Avoid using text boxes and word-art if possible.

» Do not use macros.

» Provide tables, graphs, charts, images and formulas
with separate files.

» In the case of figures, provide every image sep-
arately: in jpg, jpeg, png, tiff, tif, psd, eps, ai or in pdf
format, with the highest possible quality.

» Send the Word file (DOC or DOCX format) of the
article text and all other files (tables, images, etc.) by
e-mail to info@ahms.am.

GENERAL STRUCTURE OF ARTICLES

For all the articles of the journal, the Word file
should have the following structure:

> Title

» Authors

» Institutions

» Corresponding author’s full name, phone number
and e-mail address

» Abstract written in the main language of the article

» Keywords (maximum 6)

» The main body of the article

» Acknowledgments (optional)

» Conflict of interest statement

» Source of research funding if available

» References (sort by appearing order in the article)

» Titles, Authors’ names, Institutions, Abstracts and
Keywords in two other languages (the AJHMS will assist in
translations if unfamiliar to authors)

> Tables

» Figure legends

» Figures must be sent separately in accordance with
special requirements (see above).

Composition of THE TITLE PAGE and requirements:

» Title: maximum 25 words, avoid abbreviations and
special characters

» Authors: full surname and initials, e.g. Petoyan V.S.

» Institutions: numbered in index after the name of
the author. One author can mention several institutions,
but firstly mentioned is the one most relevant to the arti-
cle’s material (for example, Petoyan V.S.1,2)

» Corresponding author should be mentioned in
the author list with an asterisk [*] after the institution
number(s) (e.g. Petoyan V.S.;1,* or Gichunts K.0.1,2,*).
Corresponding author’s full name and contact information
(phone, e-mail, etc.) should be placed after the affiliations

» Word count: the number of words in the original
text (from introduction to conclusion)

» Number of tables

» Number of figures

REFERENCES

While forming the reference list, the sorting is made
by their appearing order in the article, in square brack-
ets, before the punctuation marks, with the following
examples: if one [3], if two: [3,6] or [3,4], and if several
following each other: [3-6], mixed version: [4,7-9].

Match the links to the American Medical Association’s
(AMA) citation style.

Article from the journal:

» One to six authors

Khachatryan SG, Ghahramanyan L, Tavadyan Z, Yeghi-
azaryan N, Attarian HP. Sleep-related movement disorders
in a population of patients with epilepsy: prevalence and
impact of restless legs syndrome and sleep bruxism. ] Clin
Sleep Med. 2020;16(3):409-414.

Abrahamyan DO, Gazarian A, Braillon PM. Estimation
of stature and length of limb segments in children and
adolescents from whole-body dual-energy X-ray absorpti-
ometry scans. Pediatr Radiol. 2008;38(3):311-315.

» Seven and more authors

Topuridze M, Berg CJ, Dekanosidze A, et al. Smokers’
and nonsmokers’ receptivity to smoke-free policies and
pro- and anti-policy messaging in Armenia and Georgia.
Int ] Environ Res Public Health. 2020;17(15):5527.

» Full book reference

Aminoff M), Greenberg DA, Simon RP. Clinical Neurol-
ogy, Sixth Edition. United States of America: McGraw-Hill
Companies;2005:1-401.

» Book chapter reference

Verrier RL, Mittelmon MA, Autonomic Activity and
Circulatory function During sleep. In Kryger MH, Roth
T, Dement W. Principles and Practice of Sleep Medicine,
Fourth Edition. United States of America: Elsevier Inc;
2005:1161-1170

» Internet page reference

Main page. National Institute of Health. http://nih.am/
am. Accessed September 21, 2021.



SPECIAL REQUIREMENTS ACCORDING
TO ARTICLE TYPES

Original research

The original studies present the results of the research
work by showing the relevant statistical analysis.

In addition to the general structural sections, the main
part of the article consists of the following subsections:

« Introduction

e Methods

e Results

«  Discussion

«  Conclusion

Abstract word limit: 300 words (in 3 languages).

Article word limit: 3000-5000 words (does not include
title page content, abstracts, references and tables).

The maximum number of references: 40 (use up-to-
date and peer-reviewed literature).

The maximum number of Tables and/or Figures: 6.

Short communication

The short communication is reserved for the results
of the research work, presenting the relevant statistical
analysis, when they are small in size.

In addition to the general structural sections from
above the main part of the article consists of the following
subsections:

. Introduction
. Methods
. Results

o  Discussion

o  Conclusion

Abstract word limit: 200 words (in 3 languages).

Article word limit: 1500-3000 words (does not include
title page content, abstracts, references and tables).

The maximum number of references: 20 (use up-to-
date and peer-reviewed literature).
The maximum number of Tables and/or Figures: 3.

Review

An overview of the literature is a conscientious and
evidence-based summary of the data on a given topic.

Abstract word limit: 300 words (in 3 languages).

Article word limit: 3000-8000 words (does not include
title page content, abstracts, references and tables).

The maximum number of references - 80.

The maximum number of Tables and/or Figures: 6.

Clinical case (Case report)

Abstract word limit: 200 words (in 3 languages)

Article word limit: 1500 words (does not include title
page content, abstracts, references and tables).

The maximum number of references: 15 (use up-to-
date and peer-reviewed literature).

The maximum number of Tables and/or Figures: 3.

In addition to the above-mentioned requirements, clini-
cal cases must be accompanied by a completed and signed
consent form from the patient.

Letter to the Editor

Article word limit: 750 words (does not include title
page content, references and tables). No abstract needed,

Maximum number of references: 5 (use up-to-date and
peer-reviewed literature).

Maximum number of Tables and/or Figures: 1.

At the discretion of the Co-Editors-in-Chief, some
deviations from the abovementioned requirements
are possible, as well as the publication of other types
of articles.

Please, follow and bring the submitted articles as close as possible to the suggested format in order to
speed up the editing process. We look forward to your articles.

AJHMS Editorial Office
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