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CYPRESS POLLEN SESITIZATION IN GEORGIA: CLINICAL AND MOLECULAR CHARACTERISTICS

Abramidze T., Gotua M., Bochorishvili E., Melikidze N., Gamkrelidze A.

Center for Allergy and Immunology Research, Thilisi, Georgia

Cypress pollen allergy is a widely distributed, highly preva-
lent and severe winter pollinosis [3] that may be caused by
several Cupresaceae species around the Mediterranean basin,
in North America and Asia. Exposure to cypress pollen has in-
creased steadily over the last few decades and the prevalence of
allergy to cypress pollen has also dramatically increased from
0.6% to 9.8% in the general population and from 9% to 35% in
allergic patients, probably because of the allergen load has be-
come more intense [2]. The first cases of cypress pollinosis were
described in South Africa in 1945 and in France in 1962. During
the following decades, cypress species have been extensively
planted for ornamental purpose, since they have low water
needs, fast growth and have a low-cost maintenance [3]. These
plants are anemophilous, shedding large amounts of pollen, be-
ing an important cause of allergic diseases, especially during the
winter [5]. This increased exposure has been responsible for the
increase in prevalence of sensitization and clinical manifesta-
tions of cypress pollen allergy [7].

Concerning the clinical expression, the main clinical symp-
tom associated with allergy to cypress tree pollen is rhinitis,
often associated with disabling conjunctivitis, whereas the in-
cidence of asthma is generally lower than in patients sensitized
to other allergenic sources [6]. The allergic reactions to Cupres-
saceae pollen, which usually occur in winter, could have over-
lapping symptoms with common cold or influenza [5]. Cypress
pollinosis symptoms are often hard to control. Caimmi reported
a 57.9% of cypress pollen allergic patients needing immunother-
apy to control their symptoms [2].

In Mediterranean areas, C. sempervirens (Italian cypress or
Mediterranean cypress) is by far the most common pollinating
species. It accounts for half of the total pollination level [3]. Ac-
cording to Georgian pollen count data, cypress pollen is the ma-
jor aeroallergen component in winter and early spring [1], but
there have been no studies regarding the influence of cypress
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pollen high exposure in patients with pollen allergy. Thus, the
objective of the study was to evaluate cypress pollen allergy in
Georgia and describe clinical characteristics and the molecular
profile of sensitization.

Material and methods. Patients attended to allergy clinic
with suspected cypress pollen allergy (n=492) were included.
Diagnostic workup was performed according to local guide-
lines, specific IgE antibody against cypress allergen was per-
formed using ImmunoCAP and ISAC assay platform. Primary
cypress pollen reactivity was confirmed by measuring IgE
specific to Cupressus arizonica component Cup a 1 (t226) and
Cupressus Sempervirens extract (t23) by ImmunoCAP (Ther-
moFisher, Uppsala, Sweden). IgE levels exceeding 0.35 kU/L
were considered positive. The allergen microarray assay (Immu-
noCAP ISAC; ThermoFisher) was used to analyse the specific
IgE repertoire of cypress positive patient’s serum. ISAC is a test
for semi-quantitative determination of IgE in serum samples.
The solid phase in this test is provided by the surface of a plate
on which 112 components (43 native and 69 recombinant) have
been adsorbed and arranged in triplets. Antibody levels were ex-
pressed in standardised units, ISU-E (ISAC Standardised Unit
for specific IgE). The measured values ranged from 0.3 to 100
ISU-E, and values > 0.30 ISU-E were considered to be positive
results.

Symptoms Diary. Cypress positive patients were interviewed
with the seasonal symptom’s questionnaire. The severity of
eye (itching and/or tear flow and/or conjunctival redness), nose
(sneezing and/or runny nose and/or blocked nose), and bronchial
(cough and/or wheezing and/or asthma) symptoms were record-
ed on a 4-point scale (0, no symptoms; 1, mild symptoms; 2,
moderate symptoms; 3, severe symptoms). They were asked re-
garding medication use (antihistamines, local treatment for con-
junctivitis and/or rhinitis and asthma) during the cypress season.

Plant Aeroallergens/Pollen Monitoring. The airborne pollen
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monitoring was performed with a Burkard Seven Day Volu-
metric Spore-trap (Burkard Manufacturing Co Ltd, UK) during
the seasons of 2019-2020, following the recommendations of
European Aerobiology Society [4]. This trap is placed on the
roof of Botanical Institute building of the Ilia State University
of Georgia, Tbilisi, approximately 15 m above ground level. A
strip of silicone-coated Melinex tape was exposed to the air for
trapping the plant aeroallergens, and was changed once a week.
The exposed tape was cut into 48 mm segments representing
24 h periods. These segments were mounted on microscopic
slides using Mowiol mixed with a stain (basic fuchsine) to en-
able visualization under a high resolution light microscope at
400x magnification. Pollens concentration was calculated and
expressed as the number of pollen grains per cubic meter of air
(p/m?). The criteria used to describe the dinamics and patterns
of airborne pollen are as follows: the peak pollen concentration;
pollen index, which was defined as the total number of pollen
grains during the pollination period; the corresponding to the
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beginning and end of pollination (season begins at 1%, ends at
95% of total sum); the duration of the pollen season [3].

We summarized data as numbers (n) and frequencies (%) if
they were categorical and as mean or median and standard de-
viation or interquartile range if quantitative. Data were entered
and analyzed using the Statistical Package for Social Sciences
database (SPSS, Inc., Chicago, IL, USA).

Results and discussion. A positive cypress diagnostic test
was detected in 183 individuals from 492 allergic patients in-
cluded in the study (37.2% of studied cases). Demographic and
clinical characteristics of studied cypress positive patients are
summarized in Table 1. Among cypress positive cases the male/fe-
male proportion was 108/75 (59%/41%), mean age (with standard
deviation) — 22.7+1.4 years (for children (<18 years old) - 8.8+3.7
and adults - 33.249.8). The mean sIgE was 4.02+0.48 kUA/I for C.
Sempervirens extract and 29.2+3.23 kUA/1 for cup a 1. Diagnosis
of allergic rhinitis has occurred in 92.3%, atopic conjunctivitis —
56.8%, asthma — 6% and atopic dermatitis — 10.4%.

Table 1. Baseline characteristics of study patients

Demographic characteristics
age (+Std. Deviation) 22.7+1.4
Children (<18 years old) 8.8+£3.7
Adults (=18 years old) 33.249.8
Female 41%
Male 59%
IgE results
ImmunoCAP Cypress Sempervirens t23 (KUA/I1+S.D.mean ) 4.0240.48
ImmunoCAP nCup a 1 Cypress arizonica t226 (KUA/I£S.D.mean) 29.2+3.23
Diagnosis
Acute atopic conjunctivitis 56.8%
Allergic rhinitis 92.3%
Asthma 6.0%
Atopic dermatitis 10.4%
Urticaria 7.1%
Cough 8.2%
Angioneurotic edema 6.0%

Table 2. Frequency of reported symptoms during the allergy season

List of symptoms Symptoms (n/%) Severe symptoms (n/%)
ocular itching 145/82,9% 82/44.8%
sneezing 145/82,9% 106/57.9%
nasal obstruction 142/81,1% 101/55.2%
rhinorrhea 136/77,7% 90/49.2%
ocular redness 116/66,3% 62/33.9%
watery eyes 99/56,6% 39/21.3%
nasal itching 82/46,9% 43/23.5%
shortness of breath 39/22,3% 8/4.4%
dry cough 39/22,3% 13/7.1%
foreign body sensation (eye) 33/18,9% 11/6.0%
chest tightness 16/9,1% 5/2.7%
wheezing 15/8,6% 7/3.8%
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Table 3. Cypress pollen count data (average values for 2019-2020 year)

Season Start Season End Peak value (p/ . Duration % total annual amount
Peak day (date) 3 Pollen index
(date) (date) m (#days) of pollens

February 7 March 12 April 6 2811 19823 145 48,7%
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Fig. 1. The major distribution of cypress pollen during its pollination at 2019-2020
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Fig. 2. Sensitization to mainly species-specific components’

From cypress positive 183 patients only 17 patients (9.2%) had
no symptoms during the cypress season. As reported in Table 2, the
most frequent symptoms were sneezing and ocular itching (82.9%
of patients for both symptoms), rhinorrhea was reported in 77.7%
of cases and dry cough and shortness of breath - only in 22.3%
(each symptoms). More than half of frequent symptoms were re-
ported as severe. Concerning the medication use during the pollen
season, 65% of patients used eye drops, 86% - nose drops, 89.6%
- antihistamine medications and only 6% the inhalation steroids.

Environmental Data. Table 3 describes the cypress pollen
count data in Thbilisi during last two years and the changes in
daily pollen levels are shown in Fig. 1. The main cypress pollen
season in Thilisi occurs from beginning of February to begin-
ning of April, being March the month with the highest recorded
airborne pollen concentration (average 2811 pollen grains p/m*
day). The average total pollen index for cypress was the total
19823 p/m?. Cupressus pollen accounts for 48.7% of total an-
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nual pollen in Tbilisi, season duration is 145 days. The graph
shows that the majority of Cupressaceae pollen is produced be-
tween January and April.

Sensitization profile. According to ISAC results all patients
were poly-sensitized. The molecular profiles of Cupressaceae
pollen-sensitized patients revealed followings (Fig. 2.): 1) sensiti-
zation to mainly species-specific food components (including stor-
age proteins) — 32.1%, 2) sensitization to mainly species-specific
acroallergen components among them grass pollen — 82.6%, tree
pollen components — 87.2%, weed pollen — 66.1%, mites — 33.0%,
epidermal — 40.4%, mold — 19.3%; 3) sensitization to other mainly
species-specific component (insect venom) — 11.9%.

Fig. 3 shows the sensitization to cross-reactive components: low
co-sensitization to serum albumin (5,50%), tropomyosin (1,80%),
thaumatin like protein (11%) and polcalcin (3.7%); moderate co-
sensitization to LTP (20.2%), PR-10 (29.4%), Profilin (24.8%) and
CCD (21.1%).
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Fig. 3. Sensitization to crodd-reactive components
Table 4. Mostly co-sensitized allergen components
Grasses
Bermuda grass nCynd 1 61,5%
. rPhlip 1 72,5%
Timothy grass
rPhlp 5 46,8%
Trees
Birch rBetv 1 27,5%
Japanese cedar nCryj 1 78,9%
rPlaal 7,3%
Plane tree
nPlaa?2 32,1%
Weeds
Ragweed nAmba 1 48,6%
Mugwort nArtv 1 20,2%

The cypress positive patients were mostly co-sensitized to
plant allergen components: grasses (nCyn d1- 61.5% of ISAC
positive cases, rPhl p 1 -72.5%, rPhl p 5 — 46.8%), trees (rBet
v 1 —-275%,nCry j 1 —78.9%, nPla a2 —32.1%) and weeds
(mAmb a 1 —48.6%, nArt v 1 —20.2%) (Table 4).

Allergy to Cupressaceae pollen is a worldwide pollinosis
caused by several species. The epidemiological data are alarm-
ing: in Montpellier, southern France, 19.5% of tested patients
reacted positively to the Cupressaceae skin test, whereas in
Italy and Spain, in some areas, the cypress pollen allergy af-
fected approximately 30% of the allergic population. In an Is-
raeli survey, 24 to 32% of patients attending an allergy clinic
had an allergy to cypress pollen [8]. In a larger Italian study
from Rome, 23,077 outpatient sera were studied and 42.7% of
the subjects exhibited specific IgEs against cypress pollen [3].
In the present study, we show that 37.2% of patients referred to
our clinic and suspected to have specific IgE to cypress pollen
present sensitization. Moreover, we observed that most of the
patients (90.8%) sensitized to cypress pollen were symptomatic
during the cypress pollen season. We found that nasal and ocular
were the most prevalent symptoms studied patients; asthma like
symptoms was less frequent in this group, consistent with the
findings of other studies [9]. This observation is probably due to
the large aerodynamic size of cypress pollen grains (20-30 pum),
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which do not reach the lower airway, as they become trapped in
the nasal or nasopharyngeal mucous membranes, thus causing
mainly rhinitis and conjunctivitis [3].

Cupressaceae pollen frequently predominates in the winter
period, but is also present throughout the remainder of the year.
Cupressaceae/Taxaceae pollen is one of the 12 most abundant
aeroallergenic pollens in Europe. Cypress pollen accounts for
40% of the total annual pollen counts in Marseille, in southern
France, 38% in Antalya, and 35% in Istanbul, Turkey, 25% in
Thessaloniki, Greece, 23 and 24% in Toledo and Cuenca, Spain,
18% in Nicosia, Cyprus, 17% in Palma de Mallorca, Balearic
Islands, Spain, and 14%in Nerja, southern Spain. Cupressaceae
pollen is also abundant or present outside of the Mediterranean
region [3]. High cypress pollen count has been observed in our
study, which accounts almost half (48.7%) of the total annual
pollen counts in Tbilisi (capital of the country). The Cupressa-
ceae main pollen season in Tbilisi occurs during the winter-early
spring months, beginning, most of years, in January and end-
ing in the beginning of April, in line to what has been reported
in other studies [5]. High sensitization to cypress pollen among
patients in our study could be explained by high exposure to
Cupressaceae pollen, particularly - high pollen burden (48.7%),
high peak pollen concentration (2811 p/m®) and long duration of
the season (145 days).
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An aspect to be highlighted is that Cupressus sensitization is
commonly associated with poly-sensitization. This phenomenon
warrants a more in-depth investigation, not only to establish a
correlation with other non-taxonomically related pollen species,
but also to elucidate the mechanism involved in the origin of
this sensitization or the responsible allergens [6]. A very inter-
esting finding of our study was that all of the cypress-sensitized
patients showed positive reactions to different allergens, espe-
cially other pollens components. 78.9% of patients sensitized to
nCup a 1 were sensitized to nCry j 1, which is consistent with
the high cross-reactivity reported between both allergens. It well
known that there is high cross-reactivity within the cypress fam-
ily, as well as cross-reactivity to mugwort and ragweed also been
described [10]. High co-sensitization to Bermuda and Thimoty
grass components, among studied patients, could be affected by
CCD recognition, as natural (n) Cyn d 1, nPhl p 4, like nApi g
S, nCup al, and MUXF3, express cross-reactive carbohydrate
determinants (CCDs), which could lead in principal to nonspe-
cific IgE binding. According to our data MUXF3 were positive
21.1% of cypress sensitized patients. In polysensitized patients,
cypress sensitization could be the result of IgE cross-reactivity
to proteins/epitopes with structures similar to those of allergens.
IgE antibodies against a given allergen may bind to homolo-
gous molecules of panallergens (profilin, calcium-binding pro-
tein, lipid transfer protein, thaumatin-like protein) in different
plant species [9]. In our study we observed low or moderate co-
sensitization with panallergens, thus the poly-sensitization could
not be explained only by cross-reactivity, especially in regards
to high co-sensitization with recombinant allergens as rPhl p 1
(72,5%) and rPhl p 5 (46,8%). Futher investigations are required
to clarify cross-reactivity and co-sensitization issues.

Our study has some limitations. The present study does not
have an epidemiological value, as it was not carried out on
the general population, but it shows the importance of cy-
press pollen allergy for Georgian population. In the frame of
evaluation of the co-sensitization, since we relied on results
from ISAC112, our analysis is restricted to the allergens cov-
ered by this procedure.

In conclusion, our data show that in Georgia, the prevalence
of sensitization to cypress pollen in patients attending the al-
lergy clinic is high (every third patient). The clinical symptoms
predominantly associated with allergic rhinitis and atopic con-
junctivitis, in most cases which are expressing by acute sneezing
and ocular itching during the pollen season and all patients are
poly-sensitized. This was the first study to give a detailed de-
scription of the clinical and molecular characteristics of cypress
pollen allergic patients in Georgia.

Funding. This work was funded by Shota Rustaveli National
Science Foundation of Georgia [FR-18-2752] .
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SUMMARY

CYPRESS POLLEN SESITIZATION IN GEORGIA:
CLINICAL AND MOLECULAR CHARACTERISTICS

Abramidze T., Gotua M., Bochorishvili E., Melikidze N.,
Gamkrelidze A.

Center for Allergy and Immunology Research, Thilisi, Georgia

Cypress pollen allergy is a widely distributed, highly prevalent
and severe winter pollinosis that may be caused by several Cupre-
saceae species around the Mediterranean basin, in North America
and Asia. Exposure to cypress pollen has increased steadily over the
last few decades and the prevalence of allergy to cypress pollen has
also dramatically increased from 0.6% to 9.8% in the general popu-
lation and from 9% to 35% in allergic patients, probably because of
the allergen load has become more intense.

The objective of the study was to evaluate cypress pollen al-
lergy in Georgia and describe clinical characteristics and the
molecular profile of sensitization. Patients attended to allergy
clinic with suspected cypress pollen allergy (n=492) were in-
cluded in the study. Diagnostic workup was performed accord-
ing to local guidelines, specific IgE antibody against cypress
allergen was performed using ImmunoCAP and ISAC assay
platform. The airborne pollen monitoring was performed with
a Burkard Seven Day Volumetric Spore-trap (Burkard Manufac-
turing Co Ltd, UK) during the seasons of 2019-2020, following
the recommendations of European Aerobiology Society. 37.2%
of studied cases were positive to cypress diagnostic test. From
cypress positive 183 patients only 17 patients (9.2%) had no
symptoms during the cypress season. The most frequent symp-
toms were sneezing and ocular itching (82.9% of patients for
both symptoms), rhinorrhea was reported in 77.7% of cases and
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dry cough and shortness of breath - only in 22.3% (each symp-
toms). More than half of frequent symptoms were reported as
severe. The cypress positive patients were mostly co-sensitized
to plant allergen components: grasses (nCyn d1- 61.5% of ISAC
positive cases, rPhl p 1 -72.5%, rPhl p 5 —46.8%), trees (rBet v 1
—27.5%,nCry j 1-78.9%,nPlaa2—32.1%) and weeds (nAmb
al—48.6%, nArtv 1 —20.2%).

Our data show that in Georgia, the prevalence of sensitization
to cypress pollen in patients attending the allergy clinic is high
(every third patient). The clinical symptoms predominantly as-
sociated with allergic rhinitis and atopic conjunctivitis, in most
cases which are expressing by acute sneezing and ocular itch-
ing during the pollen season and all patients are poly-sensitized.
This was the first study to give a detailed description of the clini-
cal characteristics of cypress pollen allergic patients in Georgia.

Keywords: cypress, allergy, sensitization
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CEHCUBUJIN3AIMSA K [IBIJIBIHE KUTIAPUCA B I'PY-
3UN: KIMHUYECKASI U MOJIEKYJISIPHAST XAPAK-
TEPUCTUKA

Aopamuaze T.I', l'orya M.A., Bouopnmsuiau E.T.,
Memnkuaze H.P., Famkpeanaze A.T.

Lenmp uccneoosanuti annepeuu u ummynonroeuu, Tounucu,
I'py3zusn

Anneprlxm K HObUIBLC KHIIapuca sABJIAETCA BECbMa paciipo-
CTpaHCHHBIM OCTPbIM 3MMHHM IIOJIMHO30M, BBI3BAHHBIM pas-
nnyabiME Buamu Cupresaceae B crpanax Cpeu3eMHOMOPBS,
CeBepHoil AMepuku U A3uu. B TedeHue mocieHuX HeCKOJb-
KHX )IeCﬂTI/IJ'IeTI/If/i PacnpoCTpaHCHHOCTh AJUIEPIrvU K IbLIBLE
Kumnapuca pesko Bozpocia (¢ 0,6% 1m0 9,8%) cpenu HaceneHus B
1IeJIOM U Y alueHToB ¢ ajeprueit (¢ 9% no 35%), o Bceii Be-
POSITHOCTH, BBHY 00JIee MHTCHCUBHOMN HKCITO3ULINY aJIepreHa.

Ienbro uccnenoBanus BUIACH OLICHKA [TOKa3aTelIei pacipo-
CTPaHCHHOCTH aJUIEPIUU K IIbUILLE KUIIapHUca B pr?;l/ll/l U O11pe-
JIeJICHUE €€ KIMHUYECKUX XapaKTePUCTHK M MOJEKYJISIPHOTO
npoGuIIs CeHCHOMIM3ALHN.

B wuccrienoBaHue BKIIOUSHBI MALUMEHTHI, OOPATHBIIMECS B
aJJIEProJIOrNYECKyI0 KJIMHHUKY C MMOJ03PSHUEM Ha ajUIeprHIO K
nbulblie kunapuca (n=492). Jluarnoctuyeckoe oOciienoBaHue
IPpOBOANIIOCE B COOTBETCTBHU C MCECTHBIMU HHCTPYKLUAMHU,
cnerduueckue anturena IgE k annepreny xumnapuca ompese-
JSUTHCH ¢ ucnonb3oBanueM miardopMel ImmunoCAP u ISAC.
MOHHUTOPHHT MEPEHOCUMOMN IO BO3JYXY IbUIBIBI IPOBOIMIICS
¢ ucnonp3oBanueM anmnapara Burkard (Burkard Manufacturing,
Anrus) B TedeHue ce30HoB 2019-2020 rr. B COOTBETCTBUU C
pexomenpanusMu Eporneiickoro Aspobuonorudeckoro Oouie-
CTBA.

37,2% W3yueHHBIX CIy4aeB JAJIU IOJIOXKHUTEJIbHBIN pe3yiib-
TaT Ha JIMarHOCTHYECKUU TecT kunapuca. M3 183 nmo3uTuBHbIX
K KHUIIApUCy HalueHToB Tojibko 17 (9,2%) He umenn cuMITO-
MOB B TEUEHHE Ce30Ha IBeTeHHs Kkunapuca. Hanbosee yacTbl-
MM CUMIITOMaMH OBLIM YMXaHHe U 3y1 BOKpyr a3 (82,9% ma-
[IMEHTOB 10 00OMM CHMIITOMaM), PHHOpPEs! 3aperucTpUpOBaHa
B 77,7% ciyuaeB, cyxoll kaulenb U ofplika - B 22,3%. bonee
ITOJIOBHHBI YAaCThIX CUMIITOMOB 6])1.]'11/1 TAXKCIIBIMHA. naLlPleHTbl C
HOJIOKHUTENBHON peakluell Ha Kunapyuc B OOJNBLUIMHCTBE Cilyda-
CB 6])1.]'11/1 CeHCI/I6I/IHI/I3l/Ip0BaHbl K KOMIIOHEHTaM PaCTUTECIbHBIX
atepreHoB: Tpaebl (nCyn d1 - 61,5% city4yaeB ¢ MOJOKHUTEIb-
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MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

HbM pesynbsratoMm ISAC, tPhl p 1 - 72,5%, rPhl p 5 - 46,8%),
nepesbst (rBet v 1 -27,5%,nCryj 1-78,9%,nPlaa2-32,1%)u
copusiku (nAmb a 1 - 48,6%, nArt v 1 - 20,2%). [TonyuenHsie B
pe3yabTaTe UCCIIeI0BAaHMs JaHHbIE BHISIBHIIN BBICOKYTO (KaX bl
TPETHI MALKEHT C aJUIEPruei) pacinpoCTPaHEHHOCTh aJICPrUU
K IbUIBLC KUITApUCa y UCCIICAYEMBIX ITallUCHTOB. Knunnueckue
CHUMIITOMBI, CBA3AHHBIC C AJUICPIHICCKUM PUHUTOM M aTONMNYC-
CKHUM KOHBHOHKTHBHTOM, B OOJIBIIIMHCTBE CJIY4aeB IPOSABJIAIOTCA
B 4aCTOM YMXaHUU U 3y[e BOKPYT IVIa3 BO BpeMsl CE30HA I[BETe-
HHU KUIIapuca, BCC MalMEHThI F[OJ'[I/ICGHCI/IGI/IHI/BHPOBaHbI.

[IpoBeneHHoOe HccienOBaHUE SBISETCS MEPBOM MOMBITKOM
l'lO)IpO6HOFO OINMMCaHUA KIIMHUYECKUX U MOJICKYJIAPHBIX Xa-
PaKTEepPUCTUK MALKUEHTOB C ajulepruel Ha MbUIbIYY KUIIapuca
B ['py3un.
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Lodo®mggenm@o 330 3s@mmbol ggsgogrol 3@g@ol do@ g
@ol d0do®o Lgblodogrobozos: ganobogydo s Imeng-
300 dobsbosmgdangdo

0.5605d0dy,
>.95dgMgenody

damogs,  godmkm@odgoao, b.dgaodody,

s g@aools s 0dgbmamyool  ggenggomo  (396@@o0,

ndognobo, bsJoMmnggem

330350mbols ygsgognol 3@gol do@Egeol dododm
> g@205  Logdome 403039 gdyeo, domogo  3Mgge-
@gblol dJmbg bodo@ol 8dodg 3menobmbos. dmanem
>0 {@gyamgdols dsbdoanbyg dogrosh aoobodes 330 3s-
Aobol  ygsgogol  IBg@ols  dodgenol  gdbdmboios
©5, gLodsdobs, Msdo@G s 0do@s (0.6% ©sb 9.8%
bmgoe 3m3ygmsizosdo s 9% ©ob 35% os@rg@aoye
3530963 9060) dols Bododo s gm0l Jgdnbggggdds.

3320930L B0bobl FomImawagbos 330 35GmLols Jododm
s g@a00l Jgdmbggggdol s dobo  gemobogydo  ©s
dog g3eg@o dobslboosmgomgdol Jgbfsgms Loo@m-
39800 do.

3380 935do  hodmygao ogm sergdgools (396¢®ol 492
35309630, @I gdmebsoi Logs@agom ogm 3go3s®mmbol
d0doMm  sEgMyos. LowosgbmbBogmo  godmygbgdgemos
ImmunoCAP s ISAC 3ans@gm®ds. yggogoemol 9Ggdols
domgenol  dmbo@dmm@obyo  gobbm@Eogmes  digbs-
g0 3B3@ol dodgmol Tgdopmggdgeo S3sMmo@0m
(Burkard 7-day sampler) 2019-2020 (. gg®m3ol sg@m-
b0mEma 0900 bobmasomgool dmmnbmgbgdols dglods-
dobow. 33035MmMLol LowosybmbiBogm dgb@o swgdomo
>@dmbbps Ygb{sgmomo 353096@gd0l 37,2%-Fo. 3mbo-
B0 183 3530963 0wsb dbmenme 17 (92%) 35309661
o0 5®gb0dbs  Lod3Bmdgdo  33035Mmmbol  ggsgoemdols
Lgbmbby. yggeody gogmigegdge Lodd@mdgdl asbg-
39mgbgdms (39906905 s mgsmol  Jogoano (82.9%
m®ogg  Lodddmdobogol), Gobm@gs swobodbgdmes
77.7%-30, bergoe 3d@o@o bggans s bybmdgol 93ds6o0-
bmds - 22.3%-Fo. Lod3Bmdgdol 9dgBgbmds ogm 8dody
309©0bsMmgmdol. 33035@mLol dododo seng@aoge  3o-
(309609030 9dgBgbo  >®0boTbgdmes  3m-Lgblodogn-
oboos  339bsMggmo  sengdagbymo  3md3mbgbEgools
d0do®m: doasbgdo (nCyn dl-61.5% ISAC wswgdomo dgd-
nbggggool,rPhlp 1 -72.5%, tPhlp 5 -46.8%),bggdo (rBetv 1
—27.5%,nCry j 1 -78.9%,nPlaa2—32.1%) o> Lomgggergdo
(nAmb a 1 —48.6%, nArt v 1 —20.2%).
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OCOBEHHOCTH MO3I'OBOI TEMOJJMHAMUKHU Y NAIIMEHTOB
C CUHIPOMOM XPOHUYECKOM [EPEBPAJIBHOI BEHO3HOM JUC®YHKIIUA
U PABHBIM YPOBHEM APTEPUAJIBHOI'O JABJIEHUSI

IIpureixo H.I'., KoBasnenko O.E.

Tocyoapcmeennoe nayunoe yupesxcoenue « Hayuno-npakmuueckutl yenmp npo@uiakmuyeckoll u KIUHUYeCKOU MeOuyUHbl»
Tocyoapcmeennoeo ynpaenenus oeramu, Hayuonanivnas meouyunckas akaoemust ROC1eOUunioMHo20 00pa3o8anus
um. I1. JI. Ulynuka, Kues; Kommynanvnoe nekommepueckoe npeonpusimue « Koncynomamugno- ouazHocmuyeckutl yenmp»
Cesmowuncrozo pationa, Kues, Yxpauna

AKTyaJbHOCTD HCCIIEJOBAHHS BEHO3HOI IIaTOJIOT MK TOJIOBHO-
IO MO3ra OIPE/IeISIeTCs] He TOJIBKO €€ OOJIBIINM pacipoCcTpaHe-
HueM (Oonee 80% TANMEHTOB ¢ apTEPUATLHON THIIEPTCH3UCH
1 aTepOCKIEPOTHYECKUM IOPAKEHHEM COCYJOB MO3ra MMEIOT
NIPU3HAKN HApYyLIeHHs BEHO3HOTO OTTOKAa), HO U OTCYTCTBHEM
OIIPE/ICIICHHBIX KPUTEPUEB AUArHOCTUKH HapsTy ¢ HEAOCTaTKa-
MH TEpareBTUYECKOTo 1MoAXoa. B 60IbIIMHCTBE KIIMHIYECKHX
HaOJTIOIeHUH IOMHHHUPYIOT HapylIeHHs] apTepHaIbHON reMOIHU-
HaMUKH, KOTOPBIE CONPOBOXKIAIOTCSI BEHO3HOH JUCIIPKYJIISIIHU-
e, OHAKO B pse CIy4aeB HApYIICHUS MHTPAKpPaHHAILHOTO
BEHO3HOTO KPOBOOOpAIIEHH s IPe00IaatoT Hall apTepHaIbHOM
HEJ0CTaTOYHOCThI0. HemoIHOIeHHOCTh BEHO3HON TI'eMOJMHA-
MHUKH U apTepuajbHasi HEJO0CTaTOYHOCTh YacTO COYETAIOTCS B
Pa3IMYHBIX COOTHOIICHUSX. CTeleHbh KOMIIEHCAIIMN BEHO3HOM
JIUCTEMUY 3aBUCUT OT BOBMOXKHOCTEH KOJIIaTepaIbHOTO KPOBO-
oOpaIeHust ¥ CKOPOCTH Pa3BUTHS MHTPAKPAaHUAIBHOTO BEHO3-
Horo 3actost [1-5]. HemoolueHka coCTOsIHMS BEHO3HOTO 3BEHA
MO3TOBOTO KPOBOOOpAIIEHHUS NPEISITCTBYET MPAaBHIBHOMY II0-
HUMaHUIO TaTOTeHe3a M KIMHHYECKOH KapTHHBI XPOHHYECKOH
nepebpanbHoi nimemny. CIO0KHOCTh BepH(UKalUH Hapyle-
HUH BEHO3HOTO MO3TOBOTO KPOBOOOpAIIEHUS SIBISETCS MPUIH-
HOH JIO’KHOTO TIPEACTABICHHS] HEBPOJIOTOB O HEIOJHOLCHHOCTH
BEHO3HOM IMCTeMHH B IATOTeHEe3e MUCIMPKYISITOPHOM SHITe(da-
sortatuu [4-9].

Bepuduxanms nepeOpanpHOil BEHO3HOW IHCIeMHH, KpoMe
KIIMHUYECKOH JUAarHOCTHKH, HEOJHO3HA4HA, MOCKOJBKY CTe-
NeHb BU3yaJIHM3allMd MHTPAKPaHUAJIBHOTO M IKCTPAaKpaHHAIIb-
HOTO BEHO3HOTO KPOBOTOKOB M TPAKTOBKA IIAPAMETPOB HEPEIKO
MIPOTHBOPEUMBHI. [IpH TpaHCKpaHHAIEHOM TYIUIEKCHOM CKaHH-
POBaHUH XOPOIIO BH3yaIN3UPYIOTCSl Oa3zasibHbIE BEHBI MO3ra
(BeHbI Po3eHTaist), KOTOpBIE SIBISIOTCSI NPUTOKaMH OOJBIION
MO3roBoii BeHbI (BeHa [anena). Jlommieporpadudeckoe uccie-
JIOBaHUE IT03BOJISIET OLIEHUTH XapaKTep KPOBOTOKA B 0a3abHBIX
BEHaX MO3ra ¥ U3MEpHTh €ro JHHEeHHYI0 CKOpoCcTh. B oTimune
oT BeHbl Po3eHTaist OOJNBIIMHCTBO NTyOOKMX BEH MO3ra BechbMa
BapuaOeNbHBI U HEe BCeraa JOCTYIHEI K Jokauuu [S-11]. Mexons
13 BBIIEH3IIOKEHHOTO, COCTOSIHHE KPOBOTOKA B Ga3alIbHBIX BEHAX
Posenrans (Jokamus uepe3 BUCOYHOE OKHO) SIBIISICTCS BEChbMa MH-
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(hopMaTHBHBIM MOKa3aTeNIeM LepeOpaJIbHOr0 BEHO3HOTO KPOBOTO-
Ka [2]. OcoOeHHO MHTEPECHBIM SIBIISICTCS CPABHUTEILHOE OIpe/ie-
JIeHHe M3MEHEeHNH 11epeOpaIbHOr0 KPOBOTOKA Y JIMIL C Pa3TNYHBIM
YPOBHEM apTepHaIILHOTO faBieHus (A/]) ¢ uCroip30BaHHEM CTaH-
JIApPTHOW METOJIMKH YJBTPa3ByKOBOTO HccienoBanus [8-14].

Lens nccnenoBanus - CpaBHUTEIBHBII aHAIN3 0COOCHHOCTEH
1epeOpaIbHOT0 KPOBOTOKA Y JIUIL C KIIMHUYECKUMH MTPU3HAKAMU
CHH/IPOMa XPOHWYECKOH 1epedpantbHOi BEeHO3HON AUCOYHKINN
U Pa3IMYHBIMU YPOBHSMH apTEPUaIbHOTO TaBICHHUSI.

Marepuaa u meroasl. 3a 2016-2019 rr. Ha 6aze Kommy-
HaJIbHOTO HEKOMMEpUYEeCKOTro Npemnpusitus «KoHcynpraTuBHO-
JarHocTudeckuil neHTp» CBaTOmMHCKOro paiioHa . Kuesa
obcnenosaHo 104 (82 xeHIMHBI 1 22 MY)KUYHHBI, CPETHUIT BO3-
pact 53,60+10,27 11.) manueHTa, KOTOPEIM IIPOBEJCHO YIIBTpa-
3ByKOBOE ymiiekcHoe ckanupoBanue (Y3/IC) rooBsl U mien.

OcHoruyto rpymmy (OI') coctaBuiau 78 OONBHBIX C KIUHH-
YEeCKUMH IPU3HAKaMH CHHAPOMAa XPOHUUYECKON HepeOpanbHOi
BeHo3HoU quchynkunn (CXL[B/1) 1 pa3nyHbBIM YpOBHEM apTe-
puansHoro nasieHus (AJl), KoTopble pacnpenesieHsl Ha 3 K-
HUYECKUE TPyNnbl, 33 - ManueHTHl C TOBBIMICHHBIM YPOBHEM
ANl (157,2+12,2/98,344,2) - runepToHUKH; 24 - ¢ TaOWILHBIM
AJl ¢ IperMyIIeCTBEHHO HOPMAIBHBIMU CPEJHUMH LH(pamMu
ANl (125,23+12,2/82,22+4,14) - ycrnoBHbIe HOPMOTOHHKH; 21
- ¢ noHmwkeHHbIM Al (100,3247,23/65,45+6,4) - THIIOTOHUKH.

KoHTponbHyI0 Ipyniy coctaBuim 26 ManueHToB 0e3 KINHU-
yeckux npusHakoB CXL B/l u paznuunbsiM ypoBHeM AJl, KOTO-
pBIe pacIpeiesIeHb! 10 TAKOMY )K€ MPUHIIUITY: THIIEPTOHUKH - §,
HOPMOTOHHUKH - 13, TUITOTOHHMKH - 5 TAI[UEHTOB.

Bcem mnamueHTaM NpoBEeNEHO KIMHUKO-HEBPOJIOTHUECKOE
oOcienoBaHue C AeTanu3alueil kajxod W aHaMHe3a, aHaIn3
amOyiaTopHBIX KapT. KpoBOTOK HccieoBaiy M0 CTaHAapTHOU
METOJIUKE C ZIBYX CTOPOH BO BHemIHel conHoil (BuemCA), BHY-
TpeHHeil connoi (BuyrCA), nepennemosrosoit (IIMA), 3aqne-
Mo3roBoii (3MA), HO3BOHOYHOH apTepuy Ha ypOBHE 2 TI03BOHKA
(XA2), no3BoHOUHOIT apTepun Ha ypoBHE 4 mo3BoHKa (XA4),
oazmwsipHoi aprepun (bA) u Bene PozenTans (BP). Usmepsitach
CPEAHAS CUCTOJIUYECKas CKOPOCTb KPOBOTOKA, MHICKC pPE3U-
CTeHTHOCTH [8-14].
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