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Blood rheology due to a set of functional state of blood cells
(mobility, deformability, aggregative activity of red blood
cells, white blood cells and platelets), blood viscosity (con-
centration of proteins and lipids), blood osmolarity (glucose
concentration) [1, 4, 19]. The key role in the formation of
blood rheological parameters belonging to red blood cells,
which constitute 98 % of the total volume of blood cells [3, 7,
12]. The progression of any disease is accompanied by func-
tional - structural changes in certain blood elements. Of par-
ticular interest are changes in erythrocyte membrane which is
a model of the molecular organization of the plasma mem-
brane. From the structural organization of the membrane of
red blood cells depend largely on their aggregative activity and
deformation, which are critical components in the microcir-
culation [10].

A large number of papers devoted to blood hemorheology
in chronic obstructive pulmonary disease, found reduction
parameters characterizing the deformation of red blood cells,
namely their ability to deformation and osmotic stability.
Oxygen binding properties of blood play an important role in
physiological mechanisms maintain equilibrium between the
processes of free radical oxidation and antioxidant protection
in the body. These properties determine the nature of blood
and the magnitude of the diffusion of oxygen to the tissues ,

© L. M. Kuryk, 2014

depending on the need for it and its efficiency, contributes to
the prooxidant — antioxidant status, manifesting in different
situations or antioxidant or prooxidative properties [14, 16,
20]. Thus, the deformability of red blood cells is not only a
determinant of oxygen transport to peripheral tissues and to
ensure their needs are there, but the mechanism that affects
the performances of the antioxidant defense and, ultimately,
the entire support organization prooxidant — antioxidant bal-
ance the whole body.

In patients with asthma decreased ability of red blood cells
to deform, their increased viscosity is the result of thickening
of the basement membrane, leading to a decline in the deliv-
ery of oxygen to tissues, abnormal red blood cells that play a
critical role in the development of microcirculatory disorders
and peripheral hypoxia. [6, 9, 15, 22]. The world is constantly
conducted research and the search for new effective medica-
tion and no medication comprehensive treatments to improve
the flow and timing of rehabilitation of patients with asthma.

Among the herbal drugs have drawn our attention to herbal
products containing extracts of Ginkgo biloba leaves. The
many facets of their pharmacodynamic effects, very low toxic-
ity and safety make it possible to find new indications for
clinical use. To date, global studies have shown that Ginkgo
extract is a potent inhibitor of the formation of nitric oxide in
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inflammation of tissues. Also, experimental evidence suggests
vazorelaksing effects data are available on its antiaggregatory
properties of inhibition of thrombus formation in venous and
arterial. In tests on human volunteers found that ginkgo
extract has no effect on blood pressure, hematocrit value, the
number of circulating white blood cells and platelets as well as
platelet aggregation properties. However, the observed decrease
in aggregation ability of red blood cells and improve blood flow
through the capillaries [23, 29]. Standardized ginkgo extract in
vitro inhibits by 69 % the adhesion of neutrophils to the endo-
thelium of the great saphenous vein of a man who rises 5—6
times during hypoxia . In addition, the drug inhibits the subse-
quent activation of neutrophils and secretion of superoxide
anion them. As a result, blocked the adhesion and activation of
neutrophils. Results immunopharmacological studies indicate
that biologically active substances of Ginkgo actively influence
neurotransmitter processes. In addition, an extract of Ginkgo
shows a specific effect on the noradrenergic system in the
cerebral cortex and B,-adrenergic receptors [28].

Therefore, the main aim of this study was to study the influ-
ence of ginkgolides and bilobalides ability the rheological
blood -based deforming properties of red blood cells and acid
- base and blood gas status in patients with asthma.

Materials and methods

Thirty patients with asthma were examined in remission of
the disease, from 28 to 68 years (mean age (41,2 6,0 years)).
When the diagnosis is taken into account medical history,
clinical symptoms, indicators of respiratory function, revers-
ibility of obstruction in a sample of bronchodilators. Selection
of patients by severity of asthma was conducted in accordance
with the criteria Decree No 128 of Ministry of Health
of Ukraine of 19.03.2007 «On approval of clinical protocols
of care in the specialty «Pulmonology» [18]. As controls were
examined 15 healthy volunteers had no clinically significant
severe pathology. All patients received standard basic therapy
remission, which included the use of inhaled corticosteroids
and B,-agonist, short acting to reduce asthma symptoms.
For the purpose of comparative evaluation, all patients were
divided into groups: 15 patients (group I) received basic treat-
ment of the disease in the remaining 15 patients (group II)
used in the treatment of drug, which includes ginkgolides and
bilobalides immediately after treatment exacerbation, daily
for 90 days orally 1 capsule 2 times a day after meals. Age and
sex composition of patients, the degree of severity of asthma
in all groups were comparable. Research ventilatory lung
function was conducted with all patients according to the
analysis spirogram curve «flow-volume» forced expiratory
volume and total bodypletyzmohrafy on the unit «Master
Scope» and «MasterScreen BodyDiffs company «Erich
Jaeger» (Germany) [8]. The study of biophysical parameters
of erythrocytes and serum were carried out assessment of per-
formance [5, 11, 17, 21]:

* the degree of deformation of red blood cells (points);

* the relative charge membrane (VZME) (v. Fr.)

* the relative membrane potential gradient (VHMP) eryth-
rocytes (v. Fr.)

+ crystal optical characteristics of blood serum (the liquid
crystalline nature and lattice structuring of serum);
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« sorption capacity of red blood cells (SYEE) %;

* the percentage of hemoglobin saturated with O, (SaO, %).

Gradient of relative membrane potential of erythrocytes
was carried out with determination in blood APh solution is
not buffered saline 0,9% NaCl. Determination of the relative
charge of erythrocytes was performed using mathematical
calculations. Sorption capacity of red blood cells (SYEE) was
determined using a dye — methylene blue. Units — per cent
(%). We determined the amount of methylene blue associated
with the cells (Cb), the amount of dye remaining in solution
(Cbs), which made it possible to calculate the distribution
coefficient of methylene blue between the cell and the envi-
ronment (Q). Assessment of erythrocyte deformation and
crystal optical properties of serum were carried out using the
edge of dehydration and body fluids by electron microscope
«NU 2» company «VEB Carl Zeiss» MRS of photosystem 60.
The presence of comorbidity in remission was taken into
account. Research SaO, was performed using pulse oximeters
UTAS OXI 200. Serum crystal optical parameters measured
on the scale.

Scale crystallization serum:

+ 0 — Basic morphotype ( filamentary structures, medium
and large spherulites );

* 1 — mixed structure, which includes the following sub-
types : ( fan, with secondary fragments needle );

+ 2 — «vitreous structure» ( amorphization ) the appear-
ance of the structures of the «bundle».

Scale of assessment of the extent of deformation of red
blood cells:

* 0 — no deformation ;

* 1 — 10—29 % misshapen red blood cells;

+ 2 — 30—69 % misshapen red blood cells;

+ 3 — deformed 70% or more red blood cells.

Performance of gas composition and acid - base balance
(ABB) capillary blood micromethod evaluated using the ana-
lyzer ABL («Radiometer») [24 — 27]. Analyzed the following
parameters:

—pH;

— pressure of carbon dioxide ( pCO,, mmHg.)

— real plasma bicarbonate (HCO,", mmol/l);

— plasma standard bicarbonate (SBC, mmol/l);

— standard excess bases (SBE, mmol/1);

— oxygen tension (pO,, mm. Hg.)

— saturation of hemoglobin (Hb, g/L) oxygen (SO,, %) .

Statistical analysis of the data was performed using the
licensed software products that are included in the software
package Microsoft Office Professional 2000, a personal com-
puter IBM Celeron program Excel [2, 13]. Work carried out
by public funds.

Results and discussion

As a result of this work revealed the following. At baseline in
patients with baseline asthma therapy, observed changes in
deformation capacity and osmotic resistance of red blood
cells, namely, the value was VHMPE (0,351 £ 0,042),
VZME — (0,149 % 0,005), the degree of deformation of red
blood cells was (3,0 £ 0,0) points, i. E., peripheral blood was
70 % or more pathological morfoform, and only 30 % dysko-
cytes. Blood serum had signs of hypoxic anisotropy with loss




of structure — (3,0 £ 0,0) points, which was significantly dif-
ferent from the picture serum of healthy group (0,1 = 0,0)
points. As well as the work of an analysis of sorption capacity
erythrocytes, which provides information about the status of
their regenerative capacity, which varies in degree of change
of the barrier properties of the plasma membrane. Increased
sorption capacity of red blood cells is considered an indicator
of cell membrane damage and disruption. Factors that influ-
ence it are endogenous intoxication, hypoxia, and the state of
proteins and lipids of erythrocyte membranes. After reducing
the charge on the red cell membrane and increase her graded
membrane potential, by increasing its permeability, respec-
tively , and increased the sorption capacity of red blood
cells — (77,4 £ 12,3) %, healthy person — (31,0 £ 4,6) %
distribution coefficient of methylene blue between the cell
and the environment (Q) was (1,12 £ 0,08), healthy individu-
als (0,75 £ 0,01). In re-examination, after 3 months of obser-
vation, changes in the estimated parameters is not the case
(Table 1).

In the analysis of the initial parameters of patients who
received additional treatment with drugs, which include gink-
golides and bilobalides also showed a reduction in deformation
capacity and osmotic resistance of red blood cells , namely, the
value was increased to VHMPE (0,355 £+ 0,042), VZME
reduced to (0,151 = 0,005), the degree of deformation of red
blood cells was (2,2 + 0,0) balls, crystal optical characteristics
of blood serum were (2,0 & 0,0) points sorption capacity of red
blood cells was increased relative to the norm (78,2 = 12) %
distribution coefficient of methylene blue between the cell and
the environment (Q) group was (1,15 £ 0,09) (Table 2).

After treatment, deformation capacity and osmotic cell
resistance improved, namely, significantly reduced the gradi-
ent to membrane potential (0,202 * 0,022), erythrocyte
membrane to the charge (0,245 *+ 0,009), also decreased cir-
culating pathologically deformed shape (degree of deforma-
tion — (1,5 £ 0,0) points), increased serum liquid crystal
orderingto (1,1 £ 0,01) points. Sorption capacity of red blood
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cells was significantly decreased to (41,2 £+ 5,1) %, the distri-
bution coefficient of methylene blue between the cell and the
environment (Q) — (0,84 + 0,06).

Table 3 shows comparative data of biophysical parameters
of deformation capacity and osmotic resistance of erythro-
cytes of patients in both groups. Significant difference between
the control group and treated with medication, which includes
ginkgolides and bilobalides, seen in terms VHMPE, VZME,
the degree of deformation of red blood cells, crystal optical
structuring of serum and in the sorption capacity of red blood
cells and the distribution coefficient between methylene blue.
Significant difference in the estimated parameters persisted in
both groups compared to the control group of healthy donors.

After analyzing the data on acid — base and blood gas status
in patients with asthma, the presence of compensated respira-
tory acidosis, which was confirmed by the growth pressure of
carbon dioxide (pCO,), plasma standard bicarbonate (SBC)
and reduced oxygen tension (pO,) and hemoglobin oxygen
saturation (SO,) repeated examination in patients with asth-
ma receiving standard therapy, no significant changes com-
pared to the beginning of the observation is not the case
(Table. 4).

When comparing the results of the second survey of patients
who received the drug, which includes ginkgolides and
bilobalides, set the normalization of acid - base status of blood
and gas, more detailed information is presented in Table 5.

By comparing the final data (first group — 3 months of
observation, the second group - after the end of treatment), it
was found that the use of medication in treatment, which
includes ginkgolides and bilobalid, helps to normalize acid-
base and blood gas status, namely reduce the tension of car-
bon dioxide and bicarbonate level of standard plasma, increase
oxygen tension and hemoglobin oxygen saturation (Table 6).

Conclusions
As a result of the work found that in patients with bron-
chial asthma observed deterioration of rheological proper-

Table 1
Dynamics of deformation capacity and osmotic resistance of red blood cells in patients with asthma and to the monitor-
ing group (M £ m)
Healthy donors | group before the | group after 3
. (n =15) treatment months of obser-
Indicators i
(n=15) vation
(n=15)
VHMP, v. o. 0,013 + 0,001 0,351 + 0,042° 0,325 + 0,019°
VZME, v. o. 0,31 + 0,005 0,149 + 0,005° 0,145 + 0,004°
The degree of deformation of erythrocyte membranes, points 1,3+ 0,1 3,0+0,0° 2,1+0,01°
Erythrocytes, 102/ 3,01 £0,0 3,41 0,2 3,1+0,01
Crystal optical properties serum, points 0,1+0,0 3,0 £0,0° 2,0+ 0,01°
Hb, g/l 134,5+23 148,1 + 0,1 133,1 + 0,1
Sorption capacity of red blood cells, % 31,0+ 4,6 77,4 +12,3° 67,6 + 10,2°
Part|t|on. coefficient of methylene blue between erythrocytes 0,75 + 0,01 112 +0,08° 1,01 + 0,06
and environment (Q)
Note: ® — index difference compared with the group of healthy subjects demonstrated statistically (p < 0,001).
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Table 2
Dynamics of deformation capacity and osmotic resistance of red blood cells in patients
with bronchial asthma group Il during treatment (M £ m)
Healthy donors Il group before 1l group
Indicators (n=15) the treatment after treatment
(n=15) (n=15)
VHMPE 0,013 + 0,001 0,355 + 0,042 0,202 + 0,022
VZME 0,31 + 0,005 0,151 + 0,005° 0,245 + 0,009™
The degree of deformation _ 1,3+0,1 2,2 +0,0° 1,5+ 0,01*
of erythrocyte membranes, points
Erythrocytes, 101%/1 3,01 0,0 3,51+0,2 3,9+0,.2
Crystal optical properties serum, points 0,1+0,1 2,0 = 0,0° 1,1 £ 0,01**
Hb, g/l 134,5 £ 2,3 145,1 £ 0,1 134,1 £ 0,1
Sorption capacity of red blood cells, % 31,0 + 4,6 78,2 + 12,20 412 +51*
Partition coefficient of methylene blue between
erythrocytes and environment (Q) 0,75 + 0,01 1,15 + 0,09¢ 0,84 + 0,06**

Notes: * — difference in rate in the treatment group demonstrated statistically (p < 0,05); ® — index difference compared with the group of healthy individuals demonstrated a statistically

(p < 0,05).
Table 3
Dynamics of deformation capacity and osmotic resistance
of red blood cells in patients with asthma during treatment (M £ m)
Healthy donors | group 1l group
Indicators (n=15) (control) after treatment
(n=15) (n=15)
VHMPE 0,013 + 0,001 0,325 + 0,019° 0,202 +0,022*®
VZME 0,31 + 0,005 0,145 + 0,004 0,245 + 0,009*®
Thg degree of deformation of erythrocyte membranes, 13+0,1 2140010 15+0,01"
points
Erythrocytes, 102/l 3,01 +0,0 3,1+ 0,01 3902
Crystal optical properties serum, points 0,1 +0,1 2,0 + 0,01 1,1 £ 0,01
Hb, g/l 134,5 £ 2,3 133,1 £ 0,1 134,1 £ 0,1
Sorption capacity of red blood cells, % 31,0+ 4,6 67,6 £ 10,2° 412 £51*
Partition coeff|_0|ent of methylene blue between erythro- 0,75 + 0,01 1,01+ 0,06 0,84 + 0,06°*
cytes and environment (Q)

Notes: * — Index difference between the groups during treatment demonstrated statistically shown (p < 0,05); ® — index difference compared with the group of healthy individuals

statistically shown (p < 0,05).

ties of blood, including by the functional state of erythrocyte
level. Namely, in asthma occurs decrease in osmotic resis-
tance and deformation capacity of red blood cells with
abnormal formation of their morfoform (decreased red cell
membrane charge relative increase of the relative potential
gradient on it), hypoxic anisotropy serum , and due to the
increase of sorption capacity and exchange coefficient
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between the cell and the medium increases intracellular
fluid and reduces the number of active hemoglobin in her,
and consequently, the conditions associated to the develop-
ment of hypoxia. This is confirmed compensated respiratory
acidosis (increase pressure of carbon dioxide (pCO,), plas-
ma standard bicarbonate (SBC) and reduced oxygen tension
(pO,) and hemoglobin oxygen saturation (SO,)). Application
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Table 4

The evolution of the CBS and the gas composition of the blood in patients of the | group in the process of observation
and compared with a group of healthy donors (M = m)

Indicators Healthy donors | group before the treatment | group after 3 months
(n=15) (n=15) of observation
(n=15)
HCO,", mmol/l 23,8 £ 0,4 24,3+ 0,2 241 +0,2
PCO,, mmHG 36,8 £0,2 37,6 £0,1® 37,4 £0,1°
PO,, mmHG 64,7 + 0,2 63,3 + 0,2¢ 63,5 + 0,2¢
pH 7,41 + 0,007 7,41 = 0,004 7,41 + 0,004
80,, % 98,6 + 0,7 94,7 + 1,2¢ 96,1 +1,3"
SBE, mmol/l -0,7+04 1,2+05 1,9+0,5
SBC, mmol/l 23,5+0,2 24,6 £ 0,2° 24,5+ 0,2°

Notes: * — statistically significant difference in the group during treatment (p < 0,05); ® — statistically significant difference compared with the group of healthy donors (p < 0,05).

Table 5

The evolution of the CBS and the gas composition of the blood in patients of the Il group during treatment
and compared with a group of healthy individuals (M = m)

Indicators Healthy donors Il group before Il group
(n=15) the treatment (n = 15) after treatment (n = 15)

HCO,", mmol/l 23,8+ 0,4 24,8 +0,2 23,9+ 0,1
PCO,, mmHG 36,8 £0,2 37,8 0,1 36,7 + 0,2*
PO,, mmHG 64,7 £ 0,2 63,2 + 0,2° 64,1 + 0,5
pH 7,41 £ 0,007 7,40 + 0,004 7,41 + 0,004

S0,, % 98,6 + 0,7 94,3 +1,2° 97,1 +1,3*

SBE, mmol/l -07+04 1,1+0,5 1,0+ 0,5
SBC, mmol/l 23,5+0,2 24,8 +0,2® 23,8 +0,2°

Notes: * — difference in rate in the treatment group demonstrated statistically (p < 0,05); ® — index difference compared with the group of healthy individuals statistically shown (p < 0,05).

Table 6

The evolution of the CBS and the gas composition of the blood of patients with bronchial asthma during treatment
and compared with a group of healthy individuals (M = m)

Indicators Healthy donors | group after 3 months of Il group
(n=15) observation after treatment

(n=15) (n =15)

HCO,", mmol/l 238+ 0,4 24,1+0,2 23,9+ 0,1
PCO,, mmHG 36,8 0,2 37,4 £0,1® 36,7 +0,2*
PO,, mmHG 64,7 +0,2 63,5+ 0,2® 64,1 +0,5"
pH 7,41 + 0,007 7,41 + 0,004 7,41 + 0,004

S0,, % 98,6 + 0,7 96,1 +1,3 97,1 +1,3*

SBE, mmol/l -0,7+04 1,9+05 1,0+0,5
SBC, mmol/l 23,5+0,2 24,5+ 0,2® 23,8+0,2

Notes: * — difference is statistically compared with the index after treatment demonstrated statistically (p < 0,05); ® — index difference compared with the group of healthy individuals

statistically shown (p < 0,05).
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of ginkgolides and bilobalides, against the basic treatment of
asthma allows you to: improve blood rheology of acid-base
status and gas due to the functional state of blood cells
(deformability and osmotic resistance of red blood cells) and
normalize its acid-base status and gas (lower carbon dioxide
tension and standard bicarbonate levels in blood plasma ,
increase oxygen tension and hemoglobin oxygen satura-
tion).
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3OPEKTUBHOCTb MTMHKIOINA0B U BUITOBANNAOB
B KOMMNEKCHOW KOPPEKLIMN HAPYLLEHUN
3PUTPOLIMTAPHON 3BEHA TOMEOCTA3A

Y BOJIbHbIX BPOHXVAIbHOW ACTMOW

JI. M. Kypux

Pesiome

Iems uccaenoBanus. Hcciedoganue eausnus eunKeoau0o8 u oui0oaiu-
006 Ha peonoeutecKue c80licmea Kpogu Ha 0cHoge onpedenenus 0egopmu-
DYIOUUX CBOLICME IPUMPOUUMO8 U KUCAOMHO-0CHO8H020 cocmosanus (KOC)
U 2a306020 cOCMAsa Kpogu y 604bHbIX OporxuassHol acmmoil (bA).

Marepuanbl u MeToabl. bbi1o obcaedosano 30 6oavrbix BA 6 gasze
pemuccuu, om 28 do 68 nem (cpednuii eospacm (41,2 = 6,0) eoda).




OPWUTIHATIbHI CTATTI

B kauecmee konmpoas Oviau o6caedosanst 15 300posbix do6posoavyes,
He UMeSWIUX MANCeA0U KAUHUMECKU 3HA4UMol namoaoeuu. Bce 60oabnbie
noaAyuaiu cmanoapmuylo 6a3UcHyl0 mepanuio nepuooa pemuccuu, 6Ka0-
Yana npumeHeHue UHeAAAYUOHHO20 2AI0KOKOPMUKOCMepouoa, a makaice
B,-aconucma kopomioeo deiicmeus 042 yMeHbUICHUS CUMNINOMOE ACTMbL.
C uyeavio cpasHumenvHoll oyeHKU @ce 00abHble ObLAU pasdeneHbl HA
epynnbi: 15 6oavroix (1 epynna) noayuanu 6azosoe nevenue, y 0CManibHbx
15 6oavhbix (11 epynna) npumensau 6 KOMNAEKCHOU mepanuu npenapam,
6 cocmag Komopozo 6xo0am eunKeoaudsl u 6unobasuds. Ilpenapam
HA3HAYAACs cPa3y Nocae OKOHYAHUS Kypca AedeHus 000cmpenus, 6 meue-
Hue 90 Ouell excedneero no 1 kancyre 2 paza 6 cymku nocie eobl.
Hccaedosanue eeHmuaayuoHHol QyHKYUU nAeekux npoeoodusu ecem
00AbHBIM NO OAHHBIM CRUPOSDAMMbL, AHAAU3Y KPUBOL «NOMOK—O00BeM»
dhopcuposanno2o bidoxa u obujeii nremuzmozpaguu meaa Ha annapame
«Master Scope» u «MasterScreen BodyDiff> gupmer «Erich Jaeger»
(lepmanus). Hecnedosanue omHocumenbrHo2o epadueHmHo20 MemopaHHo-
20 NOMEHYUaNa 3pumpoyumos HnpoeoouAU ¢ NOMOUbI0 UOHOMEmpa
«0OP-264/1» (Benepus). Hccaedosanue cmenenu Oegpopmayuu
IPUMPOUUMOE KPOBU NPOBOOUAU C UCHOAL30BAHUEM Memodd Kpaegoil
deeudpamayuu 6uU0N0UMECKUX HCUOKOCMEN U OUEHUBAAU C NOMOULLIO
anexkmponno2o mukpockona «NU 2» gupmor «VEB Carl Zeiss» ¢ ¢pomo-
cucmemoii MPS 60. Cmamucmuueckyto 06pabomky noay4eHHsIX OGHHbIX
BLINOAHAAU C NOMOUBIO NUYEHIUOHHBIX NPOPAMMHBIX NPOOYKMO8, X005~
wux 6 npoepammunstii nakem Microsoft Office Professional 2000, na nep-
conanvhom komnsromepe UBM Celeron ¢ Excel.

Pesyasratbl. B pesyivmame nposedennoii pabomvl yCMaHo6AeHO, YN0
y 6oavrbix BA nabawdaemes yxyouieHue peosoeuvecKux ceoicme Kposu,
6 MoMm uucae 3a cuem QYHKYUOHAAbHOO COCIOSAHUS ee IPUMPOUUMAPHO20
36ena. A umenHo: npu BA npoucxodum chudicenue ocmomuueckoil pesuc-
menmHocmu U 0ehOpMAYUOHHOU CHOCOOHOCMU IPUMPOUUMOE KPOBU
¢ 00pazoeanuem NamoaoU4ecKu U3MeHeHHbIX Moppogopm (cHuiceHue
OMHOCUMENbH020 3apa0a IPUMPOUUMAPHOI MeMOPaHbl, Hapacmawue
OMHOCUMEAbHO20 2PAOUeHMH020 NOMEHUUANa Ha Heil), Habarwdaemcs
eunoKcu4eckas aHu30mponus colé0pOMKU Kpoeu, a 3a cuem pocma copoyu-
OHHOIU eMKOCmU U Kodguyuenma oomena mexcoy Kaemkoi u cpedoii 603-
pacmaem 00seM GHYMPUKACMOYHOU HCUOKOCMU U YMEHbUAem s KoAude-
CMBO aKmMugHo2o 2emMoenobuHa 8 Heli, c1e008amenvHo — €030alomcs
YCA08uUs 0451 CONYMCMBYIOWe20 pazeumus eunokcuu. Imo noomeepxucoa-
emcs KOMHEHCUPOBAHHbIM PECRUPAMOPHBIM AUUO030M (DOCHOM HAPYUANL-
Ho20 daenenus yenexucaoeo easa (pC0O,), cmandapmiozo Oukapbonama
naazmot (SBC) u cnuiceruem nanpsaxcenus kucaopooa (p0,) u nacviuenus
2emoanobuna Kucaopodom (Sa0,)). lpumenenue eunxe01udos u burodanu-
doe Ha gone bazucroil mepanuu BA nosgoasem yayuuiums peosoeuio Kposu
3a cuem yayuuienus QYHKYUOHANbHO0 COCMOAHUSA (POPMEHHBIX INEMEHMO8
(Oepopmupyemocmv u ocmomuueckas YCmMoOUUUGOCHb IPUMPOUUMOE)
u Hopmaauzoeamo ee KOC u easoewiii cocmag (chusumos pCO, u yposens
SBC, nosvicums yposru pO, u Sa0,).

KiioueBbie cioBa: 0poHXuaibHas acmma y 63pocAvlX, peoiocuuecKue
ceolicmea Kpoeu, Ouogusuveckue noKazameau 3pUmpoyumapHoil
memOpansl, MOPHOPYHKUUOHANbHbIE XAPAKMEPUCMUKU 3PUMPOYUMO8
Kposu, euHK20AUdbL, 0UN00aUObL.
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EFFICIENCY OF GINKGOLIDES AND BILOBALIDES
IN COMPLEX ERYTHROCYTE LINK HOMEOSTASIS
CORRECTION IN ASTHMATIC PATIENTS

L. M. Kuryk

Abstract

Objective. To study the influence of ginkgolides and bilobalides on the
rheological properties of blood, based on the definition of deforming
properties of erythrocytes and acid-base status (ABS) and arterial blood gas
(ABG) in patients with bronchial asthma.

Materials and methods. We examined 30 patients with asthma in
remission of the disease, from 28 to 68 years (mean age (41.2 + 6.0) years).
As a control, were examined 15 healthy volunteers who had no clinically
significant severe pathology. All patients received standard basic therapy
remission period, included the use of inhaled corticosteroids preparation and
B,-agonist short action to reduce the symptoms of asthma. For the purpose of
comparative evaluation of all the patients were divided into two groups:
15 patients (I group) received basic treatment of the disease in the remaining
15 patients (11 group) were used in a complex drug therapy, which consists of
ginkgolides and bilobalides immediately after treatment exacerbation within
90 days of daily oral 1 capsule 2 times a day after meals. Study of pulmonary
ventilation function in all patients according spirogram analysis curve «flow-
volume» and forced expiratory total bodyplethysmography on the «Master
Scope» and «Master Screen Body Diff> company «Erich Jaeger» (Germany).
Investigation of the relative gradient of the membrane potential of erythrocytes
was performed using ionometers «OR-264/ 1» (Hungary). Study of the degree
of deformation of red blood cells were carried out using the edge dehydration
of biological fluids and with an electron microscope «NU 2» firm «VEB Carl
Zeiss» photosystem 60 MPS. Statistical data processing was performed using
licensed software, included in the software package Microsoft Office
Professional 2000 on a personal computer IBM Celeron in Excel.

Results. As a result of the work was found, that in patients with asthma has
worsened blood rheology, including through its functional state of erythrocyte
level. Namely, there is a decrease in asthma osmotic resistance and
deformability of red blood cells to form abnormal morfoform (reduction in the
relative charge of the relative increase in the erythrocyte membrane potential
gradient on it), hypoxic anisotropy serum, and due to the increase of the
sorption capacity and exchange coefficient between the cell and environment,
the intracellular fluid volume increases and decreases the amount of active
hemoglobin in it, and hence, the conditions for concurrent development of
hypoxia. This is confirmed by a compensated respiratory acidosis (increase
in partial pressure of carbon dioxide (pCO,), plasma standard bicarbonate
(SBC) and a decrease in oxygen tension (pO,) and hemoglobin oxygen
saturation (Sa0,)). Application of ginkgolides and bilobalides with basic
therapy of asthma improves blood rheology by the functional state of blood
cells (deformability and osmotic resistance of red blood cells) and normalize
its ABS and ABG (reduce pCO, and SBC, increase the pO, and Sa0,).

Key words: asthma in adults, blood rheology, biophysical indicators of the
erythrocyte membrane, morphofunctional characteristics of red blood cells,
ginkgolides, bilobalides.
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