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EXPERIMENTAL STUDIES OF THE WOUND-HEALING ACTION
OF INULA HELENIUM AND INULA BRITANNICA THICK EXTRACTS
ON THE CONVENTIONAL INJURY MODEL (PHANTOM) IN RATS
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The search of new medicines among the plant substances possessing a wound-healing effect has become important and
one of the priority trends in modern medicine. This article presents the experimental studies of the wound-healing action
of Inula Helenium and Inula Britannica thick extracts on the conventional injury model in rats; they contain a complex of
biologically active substances mainly polysaccharide with the content ranging from 3.46 to 16.7%. Such characteristics as
the area of wound-healing and the rate of healing of the wound surface have been determined in the research. The clinical
observations included the visual assessment of the animals’ state: changes in activity, behaviour and appetite. Besides, such
an integral index as the body weight was recorded at certain periods of time. To evaluate the effectiveness of treatment
we have calculated a daily reduction of the wound area (the area of wound-healing) when applying tests-samples 1 and
2 on the basis of Inula Helenium and Inula Britannica. The samples studied show a marked wound-healing activity, ac-
celerate proliferative processes in the wound and make connective tissues with the soft scar formation. It is accompanied
with stimulation of the epithelium regeneration, its functional characteristics restoration. The area of wound healing on
the 17-th day of the experiment using the extract of Inula Helenium was 9.8+2.4 mm? and the extract of Inula Britannica -
14.2+1.8 mm?. It indicates a more pronounced effect of test-sample 1.

C urrently, in order to pre-
vent and treat diseases of
various etiology, including eco-
logically causative agents, medi-
cines based on such biologically
active substances as polyphenols
and polysaccharides have become
common at the pharmaceutical
market. Numerous studies have
shown that medicines based on
polysaccharides possess the im-
mune-enhancing, antibacterial, an-
tioxidant, hypolipidemic, wound-
healing effects [3-6, 9-12].
Thick extracts of the plants
studied contain a complex of bio-
logically active substances main-
ly polysaccharide with the con-
tent ranging from 3.46 to 16.7%.
In this case the study of the
wound-healing activity of the bio-
logically active substances com-
plex of Inula Helenium and Inula
Britannica is of current interest.
In accordance with up-to-da-
te concepts, the pathological pro-
cess course in the wound irres-
pective of its causes involves three
consistent phases: the first one is
purulonecrotic, the second one is
formation of granulations, the third
one is the epithelialization pha-

se, which transfer one into another
smoothly and can not be differen-
tiated distinctly [2, 8].

The aim of this work was to
investigate experimentally the ef-
fect of thick extracts of two Inula
types on the wound-healing pro-
cess.

Materials and Methods

The research was carried out
on the Wistar rats males with their
initial body weight of 300-350 g.
The rats were kept in the vivari-
um standard conditions at the tem-
perature of 22-24°C and the rela-
tive humidity of 30-70% with free
access to forage and water.

Standard wounds were repro-
duced on the anterior depilated
area of the animals after the intra-
abdominal injection of thiopental
sodium in the dose of 50 mg/kg
[1]. The conventional wound was
formed by removal of the dermal
area of 2 cm x 2 cm (4 cm?) in size
[7]- The wound surface was irriga-
ted with 3% hydrogen peroxide.

The animals were divided into
three groups containing 6 rats in
each: the first group of animals -
the control (the conventional wo-
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und), which were not treated af-
ter the injury process reproduc-
tion; the second group of animals
treated with the Inula Helenium
thick extract after the injury pro-
cess reproduction (test-sample 1);
the third group of animals recei-
ved treatment with the Inula Bri-
tannica thick extract after the in-
jury process reproduction (test-
sample 2).

The treatment was started 24
hours after wounds reproduction
until they healed completely.
Tests-samples 1 and 2 were ap-
plied onto the wounds in the form
of thick water extracts in the do-
se of 0.05 ml/cm?. The area of wo-
unds was measured daily (except
the days off) up to the terminal
scab rejection.

Such characteristics as the area
of wound-healing and the rate of
healing of the wound surface were
determined in the process of re-
search.

The area of wound-healing (S,,)
was determined by the formula:

Swh = Sdr - Sdbr (mmz)'

where: S, - is the area of the wo-
und on the day of registration in
the course of the experiment, mm?;
Sayr — 1S the area of the wound on
the day before registration, mm?.
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The rate of healing (V) of the
wound surface was calculated by
the formula:

th = Swh / n (mmz/daY)'

where: S, - is the area of wound-
healing, mm? n - is the number
of days of treatment at the time
of registration.

The clinical observations in-
cluded the visual assessment of
the animals’ state: changes in ac-
tivity, behaviour and appetite. Be-
sides, such an integral index as the
body weight was recorded at cer-
tain periods of time.

To identify the wound-healing
ability of the medicines lpSquare
programme was used.

Results and Discussion

No deviations from the norm
have been found while observing
the general state of the rats, their be-
haviour, appetite and water intake.

To evaluate the effectiveness
of treatment we calculated a daily
reduction of the wound area (the
area of wound-healing) when ap-
plying tests-samples 1 and 2. The
data are given in the Table.

While comparing the efficien-
cy of the wound-healing effect of
the samples studied it has been
shown that in comparison with
the control group there was a sta-
tistically significant increase of the
wound healing area in 4, 5 and
12 days after the day of the wound
reproduction in the group of ani-
mals treated by test-sample 1, but
in those treated by test-sample 2 -
in 4, 7, 10, 14 and 18 days. The
fastest reduction of the wound area
was observed during the first week
of treatment. The wound healing
dynamics analysis has shown that
the total wound healing in ani-
mals treated by test-samples 1
and 2 occurred in 18 days after
wounds reproduction, whereas in
animals from the control group -
in 22 days.

In 5 days after the start of the
treatment the tissues edema de-

Table

The area of wound-healing dynamics (mm?) in rats with
conventional wounds when applying tests-samples 1 and 2

(M£m; n = 6)
Days of Experimental groups
treatment Control Test-sample 1 Test-sample 2
1 - - -
2 39.5£11.6 57.5£10.6 54.5£11.8
3 16.3+2.9 43.3+16.6 35.2+7.8
4 26.0+5 73.7489* 84.7+12.0*
7 83.5+10.0 19.8+4.1 * 92+9.2 *
8 26.8+5.9 73.2+£21.0 4551174
9 66.7+8.6 34.0£13.4 59.8+£1.18
10 39.2+3.1 22.5£2.6 8.2+0.40 *
11 14.3+29 19.5£2.5 25.2+3.8
14 24.7+4.0 9.7+2.2*% 7.2+1.7*
15 8.5+1.9 7.812.2 10.5%£1.6
16 5.3+1.3 8.2+2.6 8.0+3.0
17 45+16 9.8+2.4* 142+1.8*
18 5.2+1.1 - -
21 5.0£1.3 - -
22 2.7£0.9 - -

Note: * - p < 0.05

creased in animals of the control
group, however, the wound heal-
ing was slower in comparison with
groups of animals that were tre-
ated. In contrast to the control rats
the wounds of the experimental
animals the beginning of granu-
lation development was registe-
red in 8 days after the wound re-
production. They looked like a bright
red, granular, wet, glittering tissue
originating from the scar tissue
filling the defect resulted from in-
jury and putting the wound edges
together.

Thus, based on the research
carried out concerning the effect
of thick extracts of Inula Heleni-
um and Inula Britannica on the
wound-healing dynamics of the
dermal conventional injuries in
rats the conclusion can be made
that the samples studied show a
marked wound-healing activity, ac-
celerate proliferative processes in
the wound and make connective
tissues with the soft scar forma-

tion. It is accompanied with sti-
mulation of the epithelium rege-
neration, its functional characte-
ristics restoration.

CONCLUSIONS

1. Thick extracts of the Inula
Helenium and Inula Britannica stu-
died possess an expressed wound-
healing action.

2. The total wound healing in
animals treated by test-samples 1
and 2 occurred in 18 days after
wounds reproduction, whereas in
animals of the control group - in
22 days.

3. The area of wound healing
on the 17-th day of the experiment
using the extract of Inula Heleni-
um was 9.8+2.4 mm? and the ex-
tract of Inula Britannica - 14.2+
+1.8 mm?. It indicates a more pro-
nounced effect of test-sample 1.

Perspectives for further research.
Further research will be aimed
at studying the blood biochemi-
cal indices of the animals inves-
tigated.
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EKCIIEPUMEHTA/IbHE BUBYEHHA PAHOSA_I‘O!OBAJILHOi JIi TYCTUX EKCTPAKTIB OMAHY BUCOKOT'O TA OMAHY
BPUTAHCBKOT'O HA MOJEJII TPA®APETHOI PAHHU Y LIIYPIB

A.I0.Bymko
HayioHaavHuii MmeduuHulil yHieepcumem im. 0.0.602oMoA6Ys

Katouosi cno8a: omaH sucokuli; oMaH 6pumancsKuli; paHo3azo0r08aabHa akmugHicmy; npozpama IpSquare

Iowyk Hosux npenapamie ceped cy6cmaHnyiti poCAUHHO20 NOXOO0HCEHHS 3 PAHO03A20H8AAbHUM eheKmoM € akmyaabHUM
i 00HUM 3 npiopumemHux HanpsIMKie cy4acHoi meduyuHu. B cmammi npedcmaeaeni mamepiaau ekcnepumeHmanbHO20
8UBYEHHS pAH03a20108AIbHOI Jii 2ycmux ekcmpakmie oMaHy 8UCOK020 ma OMAHy 6pumMaHcbLko20 Ha Modeai mpadga-
pemHoi paHu y wypis, siki Micmsims Komn/ekc 6i0102iYHO0 AKMUBHUX pe408UH NepesaxNcHo nojaicaxapudis, emicm sKux
Koausaemwcs 8 iHmepeadi 3,46-16,7%. [locaidsxicenHss npogoduau Ha camysax wypie ainii Wistar 3 nouamkosoio macoro
mina 300-350 2. Y npoyeci docaidsiceHHs: 8U3HA4aAAU MAKI Xapakmepucmuku: nJaow)y 3a20€HHs1 paHU ma weudkicms 3a-
20€HHS1 n08epxHi paHu. KaiHiuHI cnocmepediceHHs 8KAHYAAU 8i3YA/IbHY OYIHKY CMAHy meapuH: 3MiHy akmugHocmi, noge-
dinku, anemumy. Takodic yepe3 negHi npoMidxcku uacy ikcysaau makutl iHmezpanbHUll NOKA3HUK, 1K MAcy miaa. 3 Memoio
OYiHKU edhekmusHocmi AIKY8AHHA HAMU 6Y/10 PO3PAX08AHO W000608€e 3MEeHWEeHHs NA0W paH (nowa 3a20€HHs paH) 3a
YMo08 3acmocysaHHs mecm-3paskie 1 ma 2 Ha 0CHO8I OMAHy 8UCOKO20 MA OMAHY 6pUMAHCbKo20. [ocaioxcysaHi 3pasku
nposieAsU 8UPAXCEHY PAHO3A20108A/1bHY AKMUBHICMb, NPUCKOPI08AAU hpoaighepamusHi npoyecu 8 paHi ma cnpusau
PopMyBaHHIO CNONYYHUX MKAHUH 3 YMBOPEHHAM M K020 py6uys. Lle cynposodicysanoc cmumynt08aHHAM pezeHepayil
enimenito, 8i0H08./1eHHAM 1020 PYHKYIOHANbHUX Xapakmepucmuk. [11owa 3a20€HHs paH Ha 17 0eHb ekchepumeHmy npu
B8UKOPUCMAHHI eKcmpakmy oMaHy 8UcoKo20 cmaHosuaa 9,8+2,4 Mm%, a ekcmpakmy omMaHy 6pumancokozo — 14,2+1,8 mm?,
Wo 8Kkasye Ha 6inbw supasiceHull efpekm mecm-3paska 1.

3KCINNEPUMEHTAJ/IbHOE U3YYEHHUE PAHO3AXKHUBJIAIOLIETO ZlEFICTByIﬂ T'YCTBIX 3KCTPAKTOB JEBACHUJIA
BbICOKOI'O U AEBACHJIA BPUTAHCKOI'O HA MOJEJ/IH TPA®APETHOH PAHBI Y KPbIC

A.I0.Bymko
HayuoHaawsHbIll MeduyuHcKull yHugepcumem um. A.A.bozomorbya

Katouesvle ciosa: dessicun 8bicokull; degsicun 6pUmMaHcKull; paHo3axcusAsiowas akmugHocms,; npoepamma IpSquare

Iouck HoBbIX npenapamos cpedu cy6cmaHyuli pacmumenbHo20 NPOUCXOHCOEHUS C pAHO3AHCUBASIOWUM 3P PeKkmoM 8-
J15lemcsl akmyaabHbIM U 00OHUM U3 NPUOPUMeEMHbIX Hanpag/aeHull cogpemeHHoll MeduyuHsl. B cmambe npedcmaserbt
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Mamepuansl IKCNEPUMEHMA/AbHO20 U3YYEHUS pAHO3AHCUBASWEe20 delicmaus 2ycmblX SKCMpaKmos 0essicuid 8bICOKO-
20 U dessicuna 6puUMaHcko20 Ha mModeau mpagapemHoll paHsl y Kpbic, KOmopble co0epicam KoMNn/aekc 6uoo2u4ecku
AKMUBHbIX 8eWjecms, NpeuMywecmeeHHo NoAucaxapudos, codeprcaHue Komopuix koaebaemcs om 3,46% do 16,7%. Hc-
cnedosaHusl nposoduau Ha camyax Kpsic auHuu Wistar ¢ HauyaavHoll maccoii meaa 300-350 2. B npoyecce uccaedosanus
HaMUu U3y4eHbl makue nokasameu: n1owadsb 3a#U8/1eHUs1 paHbl U CKOPOCMb 3axCU8/1HUS nogepXHocmu paMbl. KauHu-
yeckue HA6I00eHUSs 3aKAH0YANUCL 8 BU3YA/ILHOU OYeHKe COCMOSIHUS HCUBOMHbIX: U3MEHEeHUsl AKMUB8HOCMU, nogedeHusl,
annemuma. Takxce Yepe3 onpedesieHHble NPOMENCYMKU 8peMeHU PuKkcuposasu makoll UHmMez2paabHblil nokazamesns, Kak
Mmacca meaa. C yeavio oyeHku 3 oekmueHocmu siedeHuUst HaMu 6bl10 paccCHUMaHo excecymovHoe yMeHbluleHue nioujaou
paH (naowads 3axcusaeHus paH) npu yca08uu UCNO0Ab308aHUSL mecm-06pa3yos 1 u 2 Ha ocHose desscu1a 8bICOK020
u dessicuia 6pumaHckozo. Hccaedyemole 06pasybl Nposi8AsaU paHO3aAHCUBASIHOWYH AKMUBHOCMb, YCKOpsAU npoaude-
pamueHble npoyeccul 8 paHe U cnoco6cmeosanu GopMupo8anuio coeduHUMebHbIX MKAHell ¢ 06pa3o08aHueM Ms2K020
pybya. Imo conpogoicdan0c CMUMyAUPOBAHUEM pe2eHepayuu Inumeusl, B0CCMAHOBAeHUEeM e20 PYHKYUOHANbHbBIX
xapakmepucmuk. [11owads 3axcusaeHusi paH Ha 17 deHb 3KChepuMeHma npu Ucno/1b308aHulU IKcmpakma degsicuaa
8blCOK020 cocmagasiaa 9,8+2,4 mm?, a skempakma degsicuna 6pumanckozo — 14,2+1,8 mm?, umo ceudemesbcmayem o
60.1ee sbipadiceHHOM 3 hekme mecm-obpasya 1.



