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The study of the action of the thick extract from the leaves of Corylus avellana on the vascular tissue permeability of the rat’s
skin has been conducted. The effect of the thick extract from the leaves of Corylus avellana on the vascular tissue permeability
in rats has been assessed by the time of papules colouring (the animals’ skin at the site of phlogogenic substances injection)
in seconds. As phlogogens formalin, histamine, protein, which have different mechanisms of action on the capillary perme-
ability, have been used. In the group where the extract studied was introduced in its conditional therapeutic dose of 60 mg/kg
the decrease of the vascular permeability induced by phlogogenic substances was observed. It has been determined that the
extract has the most pronounced vessel strengthening effect in the experiment with histamine where papules colouring is
1.9 times slower compared to the control group. In comparison with eskuvit this value approaches 1. Taking into considera-
tion the mechanism of the histamine action we can suggest that the extract from the leaves of Corylus avellana under re-
search exhibits a pronounced effect on permeability of capillaries and microcirculation. The extract showed a moderate effect
against the background of formalin and protein inflammation, but this index exceeded the index in the group with eskuvit
by 170 seconds against the background of formalin inflammation. The results obtained indicate the presence of the capillary
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resistance action, and it is the cause for further research of the efficiency of the extract in the experimental pathology.

aricose veins disease of the

lower limbs is one of the
most common cardiovascular di-
seases that progresses constantly,
resulting in severe trophic chan-
ges with subsequent disturbance
of the central hemodynamics and
heart failure [2]. One of the ma-
jor pathogenic links of varicose
veins is disorder of the venous
outflow; as a result of it venous
hypertension occurs. Increased ve-
nous pressure causes adhesion of
leukocytes to the endothelium of
capillaries and the subsequent mig-
ration into the tissues. There is a
gradual increase in capillary per-
meability and development of the
tissue edema. Activated leukocy-
tes release proteases and free ra-
dicals that cause damage of the en-
dothelium of capillaries with de-
velopment of significant distur-
bances in the microcirculation sy-
stem and degradation of collagen

fibres of a venous wall. As a re-
sult, an aseptic inflammation of
the vein wall develops [9, 10].

Nowadays there is an urgent
search for the substances that can
inhibit the inflammatory process,
and they should be based on the
plant origin. A promising mate-
rial is Corylus avellana, which is
used in the folk medicine for va-
ricose ulcers, capillary hemorrha-
ges, gastrointestinal bleedings and
other diseases [6]. According to
the literature sources Corylus avel-
lana contains phenolic compounds,
which can cause of the anti-inflam-
matory and anti-edema action, re-
duce venous congestion of the ca-
pillaries, improve venous circula-
tion, decrease the permeability of
vascular walls and strengthen the
capillaries [1, 4, 6].

Since one of the mechanisms
of inflammation is increase in the
vascular permeability, the aim of
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our research was to study the ef-
fect of the thick extract from the
leaves of Corylus avellana on the
vascular tissue permeability in rats
against the background of the in-
flammation process of various ori-
gins (with the help of the method
by P.P.Golikov, 1964) [3].

Materials and Methods

The study object was the thick
extract from the leaves of Corylus
avellana, obtained at the Depart-
ment of Chemistry of Natural Com-
pounds of the National Pharma-
ceutical University under the su-
pervision of professor Khvorost O.P.
All studies were performed on
24 white outbred rats weighing
180-200 g with 6 rats in each group.
The animals received standard food
according to the current regula-
tions [5]. They were treated ac-
cording to the rules of the “Euro-
pean Convention for the protec-
tion of vertebrate animals used
for experimental and scientific
purposes” (Strasbourg, 1986).

The animals were divided into
the following groups: Group 1 - is
the control pathology treated with
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Table

The effect of the thick extract from the leaves of Corylus avellana on the vascular tissue
permeability by Golikov P.P. method, 1964 (n=24)

The time of the rats’ skin staining under
The experimental conditions rrl?g/slfg Index the action of phlogogenic agents, s
Formalin Protein Histamine

The control pathology Tc 504+27 95+3 124+10
The thick extract of 60 Td 531+7# 10445 150+6%/¢
Corylus avellana (once) VPDI, % 0.2 9 17
The thick extract of 60 Td 820+17*/%/¢ 126+10* 241+34*
Corylus avellana (5 days) VPDI, % 38.5 25 48.5

. Td 650+41* 118+11* 238+21*
Eskuvit (once) 10 VPDI % % 19 47

Notes:

1) * - statistically significant differences compared to the control pathology, p < 0.05;
2) * - statistically significant differences compared to eskuvit, 10 mg/kg, p < 0.05;

3) » - statistically significant differences compared to the thick extract of Corylus avellana (once), 60 mg/kg, p < 0.05;
4) VPDI- is decrease of the vascular permeability index;
5) Tc - is the average time of appearance of colouring in the rats of the positive control group, s;

6) Td - is the average time of appearance of colouring in the rats treated with the thick extract of Corylus avellana and eskuvit, s.

distilled water; Group 2 - is the
group of the animals received the
extract from the leaves of Corylus
avellana studied in its conditional-
ly therapeutic dose of 60 mg/kg
according to the clinical regimen
(once); Group 3 - is the group of
the animals received the extract
in its conditionally therapeutic dose
of 60 mg/kg in the medical and
preventive regimen (for 5 days),
Group 4 - is the group of the ani-
mals received the reference drug -
eskuvit tablets (the active ingre-
dient: 0.04 g of the dry extract of
horse chestnut fruits equivalent
to the content of 50% escin manu-
factured by “Halychpharm”, Uk-
raine). The reference drug was ad-
ministered in the dose of 10 mg/kg
calculated with reference to the
daily human dose according to Ry-
bolovlev [8].

The test procedure of the vas-
cular tissue permeability was re-
produced as follows: the rats weigh-
ing 170-220 g were anesthetized
by the solution of thiopental in the
dose of 35 mg/kg, fixed on the
operating table with a belly up,
cut hair on the abdomen. The vein
was uncovered on the right rear
paw and 1% solution of trypan

blue was injected in the dose of
2 ml/kg. In 10 min after the in-
travenous injection of the dye into
the abdominal region in the volu-
me of 0.02 ml the following phlo-
gogenic substances were injected
intradermally: undiluted egg white,
3% formalin and 0.1% solution of
histamine. The animals were trea-
ted intragastrically with the thick
extract of Corylus avellana in the
dose of 60 mg/kg and the referen-
ce drug - eskuvit tablets in the
dose of 10 mg/kg within 5 days.
The last dose was injected on the
day of the experiment 40 min be-
fore the testing. A separate group
of animals received the extract
studied in the dose of 60 mg/kg
40 min before the testing. The ef-
fect of the thick extract from the
leaves of Corylus avellana on the
vascular tissue permeability in rats
has been assessed by the time of
papules colouring (the animals’
skin at the site of phlogogenic sub-
stances injection) in seconds.
Efficacy of the extract studied
on the vascular tissue permeabi-
lity on the background of its da-
mage by inflammatory agents was
assessed compared to the control
pathology and the effect of the re-

ference drug. The vascular perme-
ability decrease index (VPDI) of
drugs was calculated [3].

The statistical data processing
was conducted using the Statisti-
ca 6.0 software package. Statisti-
cal analysis was performed using
the Newman-Keuls test for the sig-
nificance level of P < 0.05.

Results and Discussion

The state of the vascular per-
meability in the control patholo-
gy group was characterized by the
following data: the fastest stained
skin where protein was introdu-
ced (95 s); stained skin after the
injection of histamine appeared
later (124 s), then there was the
formalin (504 s) papule (Table).

According to the literature sour-
ces different phlogogenic substan-
ces have different mechanisms of
action on the capillary permeabi-
lity. The action of histamine and
protein develops quickly because
they act on cells releasing inflam-
matory mediators (histamine, se-
rotonin and kinin), and it causes
microcirculatory disorders. The
action of formalin develops slow-
ly and is due to its effects on the en-
dothelium of capillaries; as a re-



28 KAIHHYHA PAPMALIA. —2015. - T. 19, No4

ISSN 1562-725X

sult, its ability to pass water and
plasma proteins increases [7].

Under the effect of the sam-
ple of the Corylus avellana extract
introduced once the reduction of
the time of papules colouring was
insignificant compared to the cont-
rol. In the group received the ex-
tract studied for 5 days the decrea-
se of the vascular permeability in-
duced by phlogogenic substances
was observed. The thick extract
from the leaves of Corylus avella-
na showed the most pronounced
vascular restorative effect during the
experiment with histamine where
papules colouring was 1.9 times
slower compared to the control
group, and in the group with pro-
tein - 1.3 times slower in compa-
rison with the control pathology.
In comparison with eskuvit these
values approached 1. In the group
with formalin they were 1.6 times
slower compared to the control
pathology group, and this index
exceeded the index of the esku-
vit group by 170 s.

Taking into consideration the
mechanism of action of the phlo-
gogens used we can suggest that

i W=

the extract from the leaves of Co-
rylus avellana studied in the me-
dical and preventive regimen ex-
hibits the pronounced effect on per-
meability of capillaries and mic-
rocirculation. Based on these re-
sults the conclusion can be made
that the extract reduces perme-
ability, restores microcirculation
and exhibits the capillary protec-
tive action, which is not inferior
to the action of the reference drug
evskuvit by intensity, and against
the background of formalin inflam-
mation even exceeds it. Thus, the
extract studied is able to streng-
then capillary walls.

CONCLUSIONS

It has been found that under
the effect of the thick extract from
the leaves of Corylus avellana in
the medical and preventive regi-
men the time of papules colouring
induced by all phlogogenic sub-
stances reduces. The most pro-
nounced vessel strengthening ef-
fect of the thick extract was re-
vealed during the experiment with
histamine where papules colour-
ing was 1.9 times slower compa-
red to the control pathology group.
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JOC/IPKEHHSA BIIMBY I'YCTOTO EKCTPAKTY 3 JIMCTS JIIUHU 3BUYAMHOI HA CYIUHHO-TKAHUHHY
MMPOHUKHICTb

JLM.Maaowmah, I.C.KaneHniuenko, 0.B./JopoaceKkuii*
HayionaavHuil ghapmayeemuyHuii yHieepcumem, Incmumym nidsuujeHHs keaiigpikayii cneyiaricmie gpapmayii
HayioHaavHoz20 hapmayeemuyHo2o yHigeepcumemy*

Knarouosi cnosa: ekcmpakm 3 aucms AlWUHU 386U4ALIHOL; AIKAPCHKI pOCAUHU; 8aPUKO3HA X80P06A; KANLASAPO3MIYHIOIOHA
aKmusHicmb

Jocaidscerno enaug 2ycmozo ekcmpakmy 3 .aucmsi AiwjuHu 3guuativoi (Corylus avellana) Ha npoHUKHIicCMb Kaniaspie wki-
pu wypis. Bnaue 2ycmozo ekcmpakmy 3 aucms AiwuHu Ha cyOUHHO-MKAHUHHY NPOHUKHICMb y wypie oyiHosanu 3a
yacom 3abapeseHHs nanya WKIpu meapuH y micyi iHekyii ghni0202eHHUX peuo8uH y ceKyHOax. B skocmi pozo2enis 3a-
cmocosysaau gopmaniH, cicmamiH, 6i/10K, sKi Maromb pi3Hi MexaHizmu dii Ha NpoHUKHICMb Kaniasipie. Y meapuH, iKum

8600u1U docAidHCy8aHUTl ekcmpakm 8 yMOBHO-mepanesemuyHill 003i 60 mM2/ke, cnocmepieanocsi 3MeHueHHs CyOUHHOT

NpoHUKHOCMI, BUKAUKAHOI ycima gpao202eHHUMU pewoguHaMU. BusHaueHo, wo Halibinbw supasceHull cyouHHO3IMIYHIO-
ro4uli efpekm ekcmpakm nposi8ue 8i0HOCHO 2icmamiH08020 3anasieHHsl, de papbysaHHsa nanyau 6y/a0 6 1,9 pasu nosinb-
Hiwle NOpIBHSAHO 3 KOHMPOJALHOIO 2PYNOI0, d NOPIBHAHO 3 ecKy8imom daHull nokasHuk Habauxcascs do 1. Bpaxosyruu
MexaHi3m dii 2icmaminy, moxcHa npunycmumu, wo docaidxicyeaHull ekcmpakm 8usi8As€ sUpaxceHy 0it0 Ha NPOHUKHICMb
Kaniasipie ma Mikpoyupkysyiro. BionocHo popmaninosozo ma 6i1k08020 3anasieHHs eKCmpakm nposigu8 NoMipHutl
epekm, o0Hak nepesuwjue NOKA3HUK y epyni eckysimy Ha 170 ¢ 8 ymosax gpopmaninosozo 3anasenHs. Ompumani dawi
cgid4ams npo HAsIBHICMb Kaniispo3mMiyHow4oi 0if, ujo € npueodom 0151 N00ANbLU020 00CAIONHCEHHS epeKmUBHOCMI eKc-
mpakmy 3a ymoe ekcnepumMeHma/abHol namoJozii.

UCCJIEAOBAHME BJIUAHUA I'YCTOT'0 3KCTPAKTA U3 JIMCTHEB JIELIIMHBI OBBIKHOBEHHOM HA COCYAUCTO-
TKAHEBY1IO IPOHULIAEMOCTb

JL.H.Maaowman, A.C.KasneHuuenko, A.B./Jopoackoii*

HayuoHaawHbiil hapmayesemuueckuii yHugepcumem, HHcmumym nogsluleHus Keaaugukayuu cheyuaaucmos
gpapmayuu HayuoHaavHozo hapmayeemuyeckozo yHusepcumema*

Kawuesvie caosa: IKCMpAKmM u3 siucmbases /s1euuHbl 06blK’HOBeHHOlj,’ JleKapCcmeeHHble pacmeHus; 6dpUKO3HAA 60/le3Hb,'
Kanua/aspoykpenssanouwas akKimueHoCmbs

Hccnedosaro sausiHue 2ycmoao aKcmpakma u3 1ucmoues AewuHsl o6vikHoseHHol (Corylus avellana) Ha npoHuyaemocmb
KanuAspo8 Koxcu Kpbulc. BausiHue 2ycmoezo akempakma U3 Aucmuves JAewutbl Had cocyoucmo-mkaHegyro NpoHUYyaemMocms
Y KpbiC 0YeHUBaIU No 8peMeHU OKPAWUBAHUS NANY/A KOXCU HCUBOMHBIX 8 Mecme UHBeKYUU (/10202eHHbIX 8eWjecms 8 ce-
KyHOax. B kauecmee h210202eH08 NpUMeEHAAU HOPMANUH, 2UCMAMUH, 610K, KOMOpble UMeom pa3Hble MexaHUu3Mbl
delicmeust HA NPOHUYAEMOCMb KANUAAAPO8. B epynne jcu80mHbuix, Komopulm 8800uUU uccaedyeMulll IKcmpakm 8 yc-
/2108HO-mepanesmuyeckoli doze 60 Mz/ke, HA61100AN10Cb yMeHbUEHUe cOCyOUcmotll NPpOHUYaemMocmu, 8bI386aHHOL 8cemu
dr0202enHbIMU 8ewjecmeamu. OnpedesieHo, Y¥mo Hauboiee 8blpaxceHHbIl cocydoykpenasowull aghekm akcmpakm
nposisUa OMHOCUMEABbHO 2UCMAMUHOB020 80CNA/IeHUs], 20e OKpacka nanyel 6viaa 8 1,9 paza medseHHee N0 CpABHEHUIO
€ KOHMPOAbHOU 2pynnoli, a no CpasHeHUr ¢ 3ICKY8UMoM daHHbLIl nokazameab npubauxcancs K 1. Yuumeoieas mexaHusm
deticmeusi 2ucmamMuHa, MOXHO NPednoaoHcUMb, 4Mo uccaedyemblii IKCMpPAKmM okasvleaem 8bipadiceHHoe delicmeue Ha
NpoHUYAeMocms Kanuaaspos u MuKpoyupkyasyuro. OmHocumenabHo GopmasuHo8020 u 6e1K08020 80cnaieHusl IKC-
mpakm nposigu ymepeHHbll 3gekm, 00HaKo npeswicua nokasamesb 8 epynne ackysuma Ha 170 c 8 ycaosusix popma-
JIUH08020 8ocnaseHust. [loayveHHble 0aHHble cBUOeMEAbCMBYIOM 0 HAAUYUU KANUAASAPOYKpenasiouwezo delicmaus, 4mo
s8/151emcsi n08000M 04151 da/bHellwezo Uccaed08aHus 3P@PHeKmusHOCMuU IKCMPAKMA 8 yCA08USIX IKCNePUMEHMANbHOU
namo.Jiozuu.
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