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Abstract. Effects of dihydroquercetin (DHQ “P” drops) in patients with previous transitory ischemic attacks
associated with visual disorders. Wang Zi Way, Pohorielov O.V., Bobokalo S.V., Baranenko O.M., Chun Liu. 4
study involved 48 patients aged 33 to 79 years (average age — 62.6 years) with transient ischaemic attacks (TIA) and
visual disorders, caused by cerebrovascular diseases (CVD). 24 patients from this group underwent treatment by GCP
criteria and medical care standards in acute brain blood supply disturbances, TIA and therapy with dihydroquercetin
“DHQ” “P” drops in the dose of 7 drops, twice a day for 10 days. All the patients had arterial hypertension (AH) stage
1-2. Control group consisted of 26 men and 20 women of comparable age (n=46; average age - 65.9 years) without
cerebral ischemic events and visual disorders, findings regarding neurophysiological parameters of visually evoked
potentials (VEP) and microcirculatory system state (MCS) were compared. Exclusion criteria: acute heart diseases,
type 1-2 diabetes mellitus, glaucoma, secondary types of arterial hypertension and AH stage 3, hemorrhages and
hereditary cerebrovascular syndromes. Assessment of the “DHQ” “P” influence on such microcirculatory system
parameters (retinopathy components) as perivascular edema, perivascular microhemorrhages, arterio-venular coef-
ficient was carried out by results of the fundus oculi vessels computed photometry and biological microscopy of the
bulbar conjunctival vessel layers. According to the data regarding distribution of TIA amount, retinopathy stage and
age, correlation of TIA was conditioned by retinopathy stage and other factors except of patients’ age. Patients with
TIA associated with visual disorders in presence of CVD suffered from arterial hypertension in 72.98%. Stage 1-3 of
retinopathy and optic disc functional disorders were all detected. In case of therapy with “DHQ “P” the positive
changes in dynamic regarding capillary permeability restoration (in 71.43%+12,07, in retinopathy stage 1-2 in
comparison with 38.46% without it) were established and less pronounced — in case of perivascular microhemorrhages.
Such positive effects in the conducted study were characterized as tendency pattern (OR 2.87; p=0.08 for perivascular
edema and OR 2.77; p=0.08 for microhemorrhages). The efficacy of therapy with “DHQ “P” in restoration of
impaired optic disk functions according to the data of VEP (for NO component of VEP; OR 2.87; p=0.041) in the
dosage of 7 drops twice a day during 10 days in case of CVD was revealed; this determines the perspective of further
investigation of “DHQ “P” which contains dihydroquercetin.
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Pedepar. IpdexTnl qurnapoxsepuernna (AI'K "P" kaniau) y nanueHToB nocje nepeHeceHHbIX TPAH3UTOPHbBIX
HIIeMHYeCKUX aTak ¢ HapymeHusimu 3penus. Ban 11361 Boii, Iloropesios A.B., Bo6okano C.B, Bapanenxo A.H.,
Yyub JI1o. [Ipogedeno uccredosanue 48 bonvuvix 6 6o3pacme om 33 0o 79 nem (cpednuii eo3pacm — 62,6 2oda) c
npexoosuumuy uwemudeckumu amaxamu (THA) u napywenusmu 3penus, o6yciosiiennvie yepeOposacKyIApPHbIMU 3d-
oonesanusmu (L[B3). 24 nayuenma uz smoii epynnsl npouwinu nevenue no kpumepusim GCP u cmanoapmam nomowju
npU OCMPHIX HAPYUWEHUSAX M03208020 Kpogoobpawenus, THA u npuemom oucudpoxsepyemuna «/AI'K «P» 6 xanisax 6
odosuposke 7 kanenw 2 paza 6 cymku 10 oueii noopsao. Bece nayuenmul umenu apmepuanviuyio eunepmensuio (AI) 1-2 cm.
Konumponvuas epynna cocmosina uz 26 myscuun u 20 sceHugun conocmasumozo eospacma (n=46, cpeonutl eozpacm —
65,9 200a), be3 yepebpanbHLIX ULEMULECKUX COObIMULL U HAPYULeHULL 3DEHUsL, ¢ OAHHbIMU 3MOU SPYNNblL ObLIU CPABHEHbL
Helipouzuonocuteckue noxKazamenu 3pUMenbHbIX 6bl36anHblX nomenyuanos (3BII) u cocmosanue MUKpOYUPK)-
aamoproeo pyciaa (MLP). Kpumepuu uckmouenus: ocmpule cepOeyHvle 3a001e8aHUs, apummuu, ouabem 1-2 muna,
enaykoma, emopuunsvie munvi A u AI' 3 cm., cemoppacuu u HacieocmeeHHvie YepedPOBACKYIAPHbIE CUHOPOMUL.
Oyenxa enusnua «AI'K «Py» na maxue nokazamenu MI[P (cocmasnsiowue pemunonamuu), Kax nepudackyispHulil
omeK, NepusackyIspHble MUKPO2EMOPPA2Ul, APMEPUONOSEHYTIAPHbIL KO3 duyuenm, nposedena no pe3yibmamam
KOMNbIOMEPHOU  (homomempuu  MOp@hOoIo2udecKux 0coOeHHOCmel CoCy008 2ld3H020 OHA U  OUOMUKPOCKONUU
cocyoucmoix cnoes 0yiboapHol KoHvionkmuewl. 1o oannvim pacnpedenenus konuvecmea THA, cmaduu pemunonamuu
u 6o3pacma, ce3b THA 6vina co cmaoueii PIT unu opyeumu gpaxmopamu, no He 8o3pacmom bonvhulx. Tlayuenmor ¢
THA c¢ napywenusmu 3penus npu L[B3 6 72,98% umenu apmepuanvuyio eunepmensuio, pemunonamuu 1-3 cm. u
HapyuwieHus QYHKYUll 3pUumenbHo20 Hepea onpeodensinuce 6e3 uckmouenus. Ilpu npumenenuu JJI'K "P" ycmarnoenena
NOA0ACUMENbHASL OUHAMUKA 80CCIMAHOBIEHUsL KAnUIAPHOU npoHuyaemocmu (8 71,43%=+12,07 npu pemunonamusx 1-
2cm. no cpashenuro ¢ 38,46% 0e3) u meHee GblpaAdICEHHAS. NPU NEPUBACKVIAPHBIX MuKpozemoppazusix. Takue nono-
orcumenvrvle  d¢hgpexmuvl 8  npogedeHHOM uUccre0oéanuu  umenu xapakmep menoenyuu (OR 2,87, p=0,08 ona
nepusackynsiprnozo omexka u OR 2,77; p=0,08 ona muxpozemoppacuti). Bviasnena sgpgpexmusnocme «I'K «P» ¢ AI'K
B0CCIMAHOGNICHUU HAPYUEHHBIX (DYHKYULL 3DUMETbHO20 Hepea N0 OAHHBIM 3PUMETbHBIX Gbl36AHHbIX nomenyuanos (0as NO
xomnonenma 3BII; OR 2,87; p=0,041) npu npumenenuu 0o3vt 7 kaneav 2 paza é cymxu 10 Oueti noopsaod, umo onpeoensem

nepcnexmugy oanvreliute2o ucciedosanus npenapama «JI'K «Py», codepacaweco oucuopoxeepyemut, npu L[B3.

Cerebrovascular diseases (CVD), which also
include acute cerebrovascular disorders (ACVD),
rank first in mortality and disability factors, being
significant medical, economic, social problems [5, 6,
8, 9, 13]. Transient ischemic attacks (TIAs)
(including TIAs with visual disorders which are
revealed in 20-25% of all TIAs [6, 9]), partly due to
cardiovascular disease, in CVD not accidental
ischemic events but a natural stage of degenerative-
dystrophic disorders of vessels of different types:
muscular, microvasculature (MV). Such processes
lead to the so-called "small vessels disease" ("small
vascular disease"), "hypoxic-ischemic encephalo-
pathy" (hypoxic-ischemic encephalopathy according
to the ICD-11 classification) [5, 6, 8, 13]. One of the
factors of such vascular and related cerebral
disorders is oxidative stress, dysfunction of cell
membranes, the ratio of blood liproproteins, protein
metabolism and neurotransmitters [7, 11, 12]. Phar-
macological protection, prevention of development
and treatment of such conditions is an urgent task of
modern angioneurology, pharmacology. One of the
promising drugs of plant origin from the group of
bioflavonoids which are likely to be effective in the
described conditions is dihydroquercetin [7, 11, 12],
the evaluation of the clinical effectiveness of which
was the purpose of the study.

The aim of the study was to determine the
effectiveness of dihydroquercetin (DHQ "P" in drops)
in patients with CVD who previously suffered from
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TIA with visual disorder in restoring the functions of
the microcirculatory tract and optic nerve.
MATERIALS AND METHODS OF RESEARCH
A survey of 48 patients aged 33 to 79 years
(mean age — 62.6 years, 22 women and 26 men) with
transient visual disorders not caused by other proven
factors than cerebral circulatory disorders was
carried out. 24 patients were treated according to
GCP criteria and standards of care for ACVD, TIA
[6, 8, 9, 13], 24 patients additionally received DHQ
"P" in a dosage of 7 drops 2 times a day for 10
consecutive days. The research was considered at a
meeting of the commission on bioethics of the State
Establishment "Dnipropetrovsk Medical Academy
of Health Ministry of Ukraine" and recognized as
meeting the generally accepted moral standards,
requirements for the rights, interests and personal
dignity of study participants. There was no risk for
the subjects of the study during carrying out of the
work (protocol number N 6 dated October 4, 2019).
All patients in the study group had hypertension
(AH) of 1-2 stage. The control group consisted of 26
men and 20 women of comparable age (n=46; mean
age — 65.9 years) without cerebral ischemic events
and visual disorders, neurophysiological parameters
(data of visual evoked potentials — VEP) and the
state of the microvasculature (MV) were compared
with the data of this group. Exclusion criteria: acute
heart disease, arrhythmias, type 1-2 diabetes, glau-
coma, secondary types of hypertension and stage 3
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hypertension, hemorrhage and hereditary cere-
brovascular syndromes [5]. This work is part of the
dissertation research, it presents the results of
clinical, neurophysiological studies of VEP [1, 2, 3,
7, 12], (XAI-Medica, 21-channel EEG and EP). The
condition of the fundus was examined by direct
ophthalmoscopy, the perimeter — on automated
spheroperimeter Zeiss Humphrey 720. Classification
of the degree of retinopathy (RP) was performed by
Keith-Wagener [8, 13]. The initial processing of the
obtained data was performed by descriptive statistics
using Microsoft Office Excel-2003®  software
packages (N 74017-641-9475201-57075) (Microsoft
Corporation, USA) and Statistica v6.1 (StatSoft Inc.,

presentation of results for quantitative features in the
form of: the number of observations (n), the
arithmetic mean (M), the standard error of the mean
(m), for qualitative features in the form of relative
indicators — intensive and extensive, expressed
in%+m (standard error), visibility indicators.
Estimation of the probability of differences between
binary and average for all samples — according to the
sample of Student's criteria (t) and odds ratio (OR)
indicating the limits of CI (confidence interval) and
values of p (significance level) [10].

RESULTS AND DISCUSSION

Descriptive statistics of the group, distribution by
age, stage of retinopathy are shown in Table 1.

USA)  (ser. N AJAR909E415822FA)  with  the
Table 1
Distribution of patients in the study group by age, sex, stage of retinopathy, n=48

Age of pople, | Jiike [ owinwe | omen | Ve | e Total

patients n=26 1-2 stage 3 stage n=22 1-2 stage 3 stage n=48
25-44 5 4 1 4 3 1 9
% 55.56 80.0 20.0 44.4 75.0 25.0 18.75
+m 16.56 17.89 17.89 16.56 21.65 21.65 5.63
45-59 10 5 5 8 4 4 18
% 55.56 50.0 50.0 44.4 50.0 50.0 315
+m 11.71 15.81 15.81 11.71 17.68 17.68 6.99
60-74 11 6 5 10 5 5 21
% 52.38 54.55 45.45 47.62 50.0 50.0 43.75
+m 10.9 15.01 15.01 10.9 15.81 15.81 7.16
Total (n=48) 26 15 11 22 12 10 48
% 54.17 57.69 41.31 45.83 54.55 455
+m 7.19 9.69 9.69 7.19 10.62 10.62

Note. RP — retinopathy. Distribution by age according to WHO classification.

At the age of 25-44 years there were 9 patients,
all with hypertension, 2 — with retinopathy of the 3
stage, which in modern medical practice is not a
frequent condition due to preventive methods of
hypertension control. At the age of 45-59 years there
were 18 patients, 9 of them (50%) with RP of the 3
stage. At the age of 60-75 years there were 21
patients, 10 (47.62%) of them with RP of the 3
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stage. AH was diagnosed in 18 (69.23%) men and
17 (77.27%) women, in general in 72.98% in the
group. In the study group there was a uniform
distribution of RP by sex, so further analysis of the
data obtained concerned men and women together.
Evaluation of the effect of DHQ on such indicators
of RP as perivascular edema (PVE), perivascular mic-
rohemorrhage (PVMH), arteriolovenular coefficient
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(AVC) was performed based on the results of
computer photometry of morphological features of
MV vessels (ophthalmoscopy of the fundus and
biomicroscopy of the vascular layers of the bulbar
conjunctiva) when taking DHQ and without this
bioflavonoid complex. According to the distribution
of the number of TIA cases, stage of RP and age

(Table 1) it is possible to assume (concerning data in
the study group) that the relationship between TIA is
associated with RP stage or other factors, but not
with age (distribution from 20% to 50% without
significant differences in age), so further analysis of
the obtained data was performed taking into account
the stages of RP.

Table 2

Distribution of patients depending on the stage of retinopathy and dynamics
of PVE, PVMH, AVC indicators in DHQ and without DHQ, n=48

PVE PVMH AVC OR,p

1-2st. RP DHQ, n-14 10 10 3 PVE=4.0; p = 0.09
n=27 PVMH = 2.14; p = 0.34

Without DHQ, n=13 5 7 3 AVCE=0.90;p =091
3st. RP DHQ, n=10 3 5 1 PVE = 1.92; p = 0.52
n=21 PVMH = 4.5; p = 0.13

Without DHQ, n=11 2 2 0 AVC=3.63;p=0.44
1-3 st. RP DHQ, n=24 13 15 4 PVE = 2.87; p = 0.08
n=48 PVMH =2.77; p = 0.08

, AVC =1.4; p = 0.68
Without DHQ, n=24 7 9 3

Notes. PVE — perivascular edema, PVMH — perivascular microhemorrhages, AVC — arteriolovenular coefficient. The dynamics is evaluated as binary
(yes/no) with the outlined changes in photometry. OR - odds ratio, p — significance level.

Patients with RP 1-2 stages who received DHQ
"P" in 71.4% had a satisfactory result of the dy-
namics of PVE and PVMH by the principles of
assessment of symptoms in the classification of
Keith-Wegener [8], the proportion of subjectivity of
such an assessment as a common fact also was taken
into account. Patients with RP 1-2 stages who did
not receive the drug had similar dynamics of
symptoms (PVE) in 38,46% and 53,85% for PVMH
with odds ratio (OR) 4.0 for PVE and 2,14 for
PVMH in both cases p>0.05. Taking into account
the significant difference in the absolute indicators
of positive dynamics in the application of DHQ "P"
directs the line of further research in a more rep-
resentative sample of patients. An objective as-
sessment of the symptoms of RP was performed
according to the AVC, which was changed in most
patients and is calculated as a ratio of sizes but at all
stages of RP neither significant dynamics nor
tendency in its changes was revealed. In patients
with RP 3 stage positive dynamics of PVE and
PVMH was detected only in 18 to 30% of cases,
regardless of DHQ taking with odds ratio (OR)
below the confidence level (PVE — 2.87; p=0.08;
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PVMH=2.77; p=0.08; AVC=1.4; p=0.68). The
distribution of patients depending on the degree of
retinopathy and dynamics of VEP on day 10 of DHQ
taking is shown in Table 3. The feasibility of such
analysis is based on known data on the relationship
between VEP and oxidative stress in different
models of hypertension [12].

The study of VEP was performed on a flash of
red light, taking into account the LP of the initial
components of the response (NO, in the control
group in 95% was up to 20 ms) and the final N 3 (in
the control group in 95% was up to 280 ms).
Components NO are responsible for the response of
the optic nerve, N3 is the final component mainly of
the cortico-limbicoreticular complex, which is res-
ponsible for the activity of these structures of the
visual analyzer [1, 2, 3]. According to the data
obtained, it is impossible to identify preferences in
the restoration of response for NO or N3 separately
in each stage of RP, but in the end there were
significant differences in the number of patients with
better recovery results when taking DHQ for NO
compared to N3 component (N0=2.87; 0.87-9.44;
p=0.041; N3=1.73; p=0.18).

Licensed under CC BY 4.0
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Table 3

Distribution of patients depending on the degree of retinopathy
and the dynamics of VEP on day 10 of DHQ taking, n=48

NO N3 OR; (95% CI), p
1-2 st. RP DHQ, n=14 10 N0=2.91; 0.59-14.32; p=0.093
n=27 N3=2.13; 0.45-9.94; p=0.16
Without DHQ, n=13 6
3st. RP DHQ, n=10 3 NO=4.28; 0.36-50.19; p=0.12
n=21 N3=1.12; 0.18+; p=0.45
Without DHQ, n=11 1
1-3 st. RP DHQ, n=24 13 10 NO=2.87; 0.87-9.44; p=0.041*
n=48 N3=1.73; 0.65-+ p=0.18
Without DHQ, n=24 7

Notes: OR — odds ratio; p — significance level. NO - negative zero component, LP — latency period, A — value of NO or N3 in pV; all values — on day
10 of treatment. VEP indicators are taken into account as binary variables on the basis of: returned to the reference values of the control group —
yes/no. Classification of retinopathy by Keith-Wagener, no stage 4 in the study.

RESULTS AND DISCUSSION

According to the data obtained, the study group
was homogeneous in etiology (CVD) of TIA origin,
which affects the reliability of the assessment of
DHQ effect. In the group of patients with TIA and
transient visual disorders, 72.98% had hypertension
(18 (69.23%) men and 17 (77.27%) women), which
was considered as a factor influencing the
development of RP detected without exception, as
well as optic nerve dysfunction, assessed by the
results of VEP. When using DHQ "P" and assessing
symptoms of capillary permeability and perivascular
microhemorrhages, positive results were achieved in
71.43%=12.07 in retinopathies of 1-2 stage com-
pared with 38.46% without DHQ taking. A
significant variation in the number of patients taking
DHQ and without the drug raises considerable
interest in continuing the study in larger samples of
patients with CVD. Unfortunately, such positive
effects in the study were only a trend (OR 2.87;
p=0.08 for perivascular edema and OR 2.77; p=0.08
for the parameter of microhemorrhage), which does
not deny the possibility of proof detection of the
capillary-stabilizing effect of DHQ in larger study
groups. Microcirculation disorders in patients with
this type of TIA revealed a disturbed LP response of
the optic nerve and cortical, limbico-reticular-related
structures of the brain. In the process of restoring
these functional parameters, the effectiveness of
DHQ "P" was statistically significant when using a
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dose of 7 drops 3 times a day for 10 consecutive
days (for NO component of VEP; OR was 2.87;
CI=0.87-9.44; p=0.041).

CONCLUSIONS

1. Patients with TIA with visual disorders in
CVD in 72.98% had hypertension, retinopathy 1-3
stage and optic nerve dysfunction were found
without exception.

2. In DHQ "P" taking a positive dynamics of
restoration  of  capillary = permeability  (in
71.43%+12.07 in retinopathies of 1-2 stage in
comparison with 38.46% without DHQ) is estab-
lished, being less expressed in perivascular micro-
hemorrhages. Such positive effects in the study were
of a tendency nature (OR 2.87; p=0.08 for peri-
vascular edema and OR 2.77; p=0.08 for microhe-
morrhages), which determines the prospect of addi-
tional, larger samples of the effects of DHQ on
microcirculation state.

3. The effectiveness of DHQ "P" in the
restoration of impaired functions of the optic nerve
according to the data of visual evoked potentials (for
NO component of VEP; OR 2.87; CI=0.87-9.44;
p=0.041) at a dose of 7 drops 2 times a day for 10
consecutive days was proved.

Conflict of interest. The authors declare no
conflict of interest.
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