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Wound healing activity of the lipophilic extract of Tagetes erecta L.

0. 0. Maliuhina*, H. P. Smoilovska, I. F. Bielenichey, O. V. Mazulin, T. V. Khortetska

Zaporizhzhia State Medical University, Ukraine

Nowadays, one of the most important problems of clinical care is assisting the healing process in acute and chronic wounds
of various origins. Current interest direction of drug therapy is the use of phytomedicines. African marigold is one of the most
promising ones to obtain medicine for wound healing. According to literature data, extracts and individual compounds of marigold
show antimicrobial, wound healing, antioxidant, anti-inflammatory and analgesic activity. Lipophilic extract of marigold is non-toxic
and does not have local irritating and allergic effects.

The aim of our research was to study the wound healing activity of the lipophilic extract obtained from the inflorescences of
African marigold tall forms of the variety “Hawaii” (Tagetes erecta plena L. var. “Hawaii”).

Materials and methods. The lipophilic extract was obtained from inflorescences of Tagetes erecta plena L. by extraction with
corn deodorized oil in a ratio of 1:6. The resulting lipophilic extract was standardized for the content of carotenoids and flavonoids.
The wound healing effect of the extract was determined based on the example of a simulated burn healing according to the time
of perifocal reaction disappearance, skin sloughing, formation of granulation, initiation of marginal epithelialization and the end
of healing. The number of animals with completely epithelialized wounds was determined on days 25 and 30 of the experiment.

Results. The quantitative content of carotenoids (up to 80.51 + 1.15 mg% equivalent to B-carotene) and flavonoids (up to
0.7120 + 0.0060 % equivalent to patuletin) was determined by the lipophilic extract of Tagetes erecta plena L. var. «<Hawaii»
standardization. The duration of experimental wounds healing when applying the extract and reference preparation was up to
30.7 £ 1.4 days and 28.0 £ 1.8 days, respectively, which was significantly less than in the control group (up to 47.7 + 4.0 days).
Full epithelization of wounds was observed on day 25 of the experiment in 60 % of the animals receiving the extract, in 70 % of
the animals receiving the reference preparation and only in 10 % of the animals which did not receive a treatment. On day 30
of the experiment, this indicator was 80, 90 and 30 %, respectively. The results of the experiment reliably testify to the fact that
in animals treated with the studied lipophilic extract, the healing time of burn wounds was significantly less than in the untreated
control group animals and practically did not differ from the healing time in animals treated with sea buckthorn oil.

Conclusions. The lipophilic extract from inflorescences of Tageta erecta plena L. var. “Hawaii” has been studied for wound
healing activity. The stages duration and the time of experimental wounds complete healing in animals receiving the studied
extract and reference preparation were significantly reduced in comparison to the control group animals.

PaHo3arotoBaAbHa akTUBHICTb AiNOQIAbHOrO €KCTPaKTy
YOPHOOPUBLIB NPAMOCTOAUUX

0. 0. MantoriHa, . 1. Cmo#noBcbKa, |. @. BeneHiues, 0. B. MasyaiH, T. B. XopTeLubka

HuHi opHieto 3 HalBaXnMBILWIKMX NPOBNeM KniHIYHOI JONOMOMY € CMPUSIHHS MPOLIECY 3arOEHHS FOCTPUX | XPOHIYHUX paH Pi3HOro
MOXOKEHHS. AKTyanbHUM HanpsiMoM NikapCbKoi Tepanii € BUKOpUCTaHHS bitonpenaparis. HainepcnekTUBHILLUM [xepenom
¢hitonpenapartiB paHo3aroroBanbHoi Aii € YopHOOpMBLI NpsimocTosui (Tagetes erecta L.). 3rigHo 3 gaHnmu chaxoBoi nitepatypy,
€KCTPaKTW Ta iHAMBIgYyasnbHi CNonyku YOPHOBPMBLLB NPSMOCTOSUMX NPOSIBASHOTL NPOTUMIKPOGHY, paHO3arokBarbHY, aHTUOKCH-
[aHTHy, NpoTu3ananbHy i 3HebG0MoBanbHy akTUBHICTb. JTiNOMinbHMIA eKCTPaKT YOPHOOPKBLIB MPSIMOCTOSUYMX — HETOKCUYHUIA, He
BUSIBNSIE MICLIEBONOAPA3HIOBANbLHOI Ta anepridytoyoi Aii.

MeTa po6oTi — BMBYEHHS PaHO3arooBasnbHOI aKTUBHOCTI MIMOMINbHOrO eKCTPaKTy, SKWA OTpUMani 3 CyLBiTb YOpHOOPHBLIB
nPSIMOCTOSUMX BUCOKOpOCHoi hopmm copTy «laBaix (Tagetes erecta plena L. var. «<Hawaii»).

Marepianu Ta meToau. JlinodinbHU eKCTPaKT ofepKyBani 3 CyLBiTb HOPHOOPUBLIB EKCTPAKLIEH OMieto KYKYPYA3SHOK e300~
POBaHOM0 Y CniBBiAHOLLEHH 1 : 6. OTpUMaHMIA NINOMINbHUIA EKCTPAKT CTaHAAPTU3yBany 3a BMICTOM KapOTUHOIAIB | hnaBoHoigiB.
PaHo3arotoBanbHy Aito eKCTPaKTy BU3Ha4anu Ha npyknagi 3aroeHHs 3V0AEeNbOBaHOTO OMiky 3@ YaCOM YCyHEeHHS nepudokanbHOT
peakuii, BIGTOPrHEHHs CTPYNY, NOSIBU rpaHynsLii, novaTky KpaoBoi eniTenisaLii Ta 3aBepLueHHs 3aroeHHs. Ha 25 i 30 goby exc-
nepuMEHTY BU3HAYanM KinbKiCTb TBApUH, LLO MakTb MOBHICTHO eniTeni3oBaHi paHu.

Pesyniratu. Mpy ctaHgapTuaayii ninoinbHOro eKCTpakTy YOpHOOPUBLIB NPSAMOCTOSYNX COpTy «[@Bai» BCTAHOBUMM Kirb-
KicHui4 BMicT KapoTuHoigis (8o 80,51 = 1,15 Mr% y nepepaxyHky Ha B-kapoTuH) i dnasoHoigis (go 0,7120 + 0,0060 % y
nepepaxyHKy Ha naTyneTiH). TpuBanicTb 3aroeHHs eKCNepuMEHTanbHUX paH NPy 3acTOCyBaHHI AOCIAKYBAHOMO EKCTPaKTy Ta
pedepeHc-npenapaty ctaHosuna o 30,7 £ 1,4 nobu i o 28,0 + 1,8 fobu BiANOBIAHO, LLO ICTOTHO MEHLLE, HiX Y KOHTPOMbHiIi
rpyni (ao 47,7 + 4,0 nobwu). MoeHa enitenisauis paH cnoctepiranacs Ha 25 foby ekcnepuMeHTy B 60 % TBapuH, siki OTpUMyBanu
pocnimpxysaHuit ekctpakT, 70 % TBapwH, ski oTpumyBanu pedepeHc-npenapar, i Tinbkn B 10 % TBapwH, Ski He oTpumyBanm
nikyBaHHs. Ha 30 goby ekcnepumeHTy Leii nokasHuk ctaHoswmB 80, 90 i 30 % BignosigHo. Pesynktati ekcnepruMeHTy BiporigHo
MOKa3ytoTb, L0 Y TBAPWH, SKMX NiKyBanu JOCAigKyBaHUM NiNOMiNbHAM eKCTPaKTOM, Yac 3aroeHHs OnikoBux paH OyB iCTOTHO
MEHLLMM, HiX Y HEMIKOBAHWX TBAPWH KOHTPOMbLHOI IPYNH, | NPaKTUYHO He BiApPi3HABCA Bif Yacy 3aroeHHs y TBApWH, SKMX NikyBann
3 BUKOPUCTaHHAM 06ninuxoBoi onii.

BucHoBkuM. BuByeHa paHo3arotoBanbHa akTUBHICTb NiNoinbHOTO eKCTpakTy, Lo oTpumanu 3 cyuiTb Tagetes erecta plena L.
var. «Hawaii». BctaHoBunn, Lo TpyBanicTb eTanis i Yac NOBHOTO 3arOEHHS eKCnepuMeHTanbHOI PaHn y TBApWH, SIki ofepXyBanv
[OCNimKyBaHUIA EKCTPAKT | pecpepeHc-npenapar, iCTOTHO HUXKYE, HiXK Y TBAPUH KOHTPOMBHOI FPYMK, Siki He OTPUMYBANM NikyBaHHS.
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PaHo3aXuBAAIOLLAA aKTABHOCTb AMNOQUALHOTO 3KCTPaKTa 6apxaTu.eB NPAMOCTOAYUX

E. A. MantoruHa, . . CmoiinoBckas, U. ®. beneHnues, A. B. Ma3syauH, T. B. XopTeukas

B HacTosiLLee Bpemst ofiHOi 13 Hanbomnee BaxHbIX NMpoGreM KIMHUYECKOH NOMOLLY SBRSIETCS COLECTBUE NPOLIECCY 3aXUBNEHMS
OCTPbIX M XPOHUYECKIX PaH PasiiHOr0 NPOMUCXOXKAEHIS. AKTyarbHbIM HanpaBneH1em fiekapCTBEHHON Tepaniv IBNSETCS UCTIONb-
30BaHme chuTonpenaparos. Hanbornee nepcnexkTMBHLIM UCTOUHUKOM (UTOMPeNnapaTos paHO3aXMBIISIOLLENO AEe/CTBUS SBNSOTCS
Gapxarubl npsimocTosiume (Tagetes erecta L.). CornacHo [aHHbIM iUTepaTyphbl, KCTPaKTbl U MHOMBUAYaNbHbIE COBLMHEHNS!
GapxaTLieB NpsIMOCTOSUMX MPOSIBASIKOT MPOTUBOMUKPOGHYIO, PAHO3XKMBISIOLLYI0, AHTUOKCUAAHTHYIO, MPOTUBOBOCNANMUTENBHYHO
1 06e360M1BAIOLLYI0 aKTUBHOCTb. JIMNOMUILHBIA SKCTPAKT BapxaTLes NPSMOCTOSUMX SBMAETCS HETOKCUYHBIM, HE MPOSBRSET
MECTHOpa3ZpaxatoLLee 1 anmneprusupyioLlee feicTBus.

Llenb paboTbl — U3yyeHne paHO3aXMBMSIOLLEN aKTUBHOCTU NUMOUNBHOTO 3KCTPaKTa, MOMy4EHHOTo U3 coUBETUI BapxaTues
NPSIMOCTOSUMX BbICOKOPOCHION hopMbl copTa «laBainmy (Tagetes erecta plena L. var. «<Hawaii»).

Marepuanbi u meToAbl. JIMNOUNbHBIA 3KCTPaKT Nonyyarnit n3 coseTuin GapxaTLes SKCTpaKLMen Maciom KyKypyaHbiM 4e30-
[OPUPOBAHHBIM B COOTHOLLIEHIN 1:6. TTomny4eHHbI NMNOGUIBHBINA SKCTPaKT CTaHLAPTU3MPOBANM N0 COAEPXaHMIo kKapoTMHOWAOB
11 hraBoHONAOB. PaHo3axuBNsioLLEe AEACTBUE BKCTPAKTA ONpeaensinvn Ha NpuMepe 3aXXuBNeHNs CMOLENMPOBAHHONO 0Xora Nno
BPEMEHN YCTPaHeHs NeprdoKanbHON peakLym, OTTOPXEHIS CTPYNa, NOSBREHUS rpaHymALMY, Hayasa Kpaesoil anuTen1saumm
1 OKOHYaHWS 3axuBNeHus. Ha 25 1 30 cyTku akcnepuMeHTa ONpesensiii YACHO KMBOTHBIX, UMEIOLLMX MOMHOCTLI0 ANUTENN3n-
POBaHHbIE PaHbl.

Pesynkrarhl. Mpy cTanaapTuaaummy nunogmbHoro skcTpakta bapxaTLieB npsiMOCTosiuMX copTa «laBaiuy yCTaHOBNEHO Komnye-
CTBEHHOE coaepxaHme kapotuHonaos (o 80,51+1,15 Mr% B nepecyete Ha B-kapoTuH) u chnasoHouaos (4o 0,7120 + 0,0060 %
B NepecyeTe Ha naTyneTuH). AnutenbHOCTb 3aXMBNEHUS SKCNepUMeHTanbHbIX paH Npy NPUMEHEHNW UCCIEAYEMOro 3KCTpakTa
1 pecbepeHc-npenapata coctaeuna o 30,7 £ 1,4 cytok 1 ao 28,0 £ 1,8 CyTOK COOTBETCTBEHHO, YTO CYLLECTBEHHO MEHbLLE, YeM
B KOHTPONbHOW rpynne (8o 47,7 + 4,0 cyTok). MonHas anuTenu3auus paH Habniopanack Ha 25 cyTku akcnepumenTa y 60 % xu-
BOTHBIX, NONYYaBLUMX UCCRemyeMblid SKCTPaKT, 70 % XUBOTHBIX, NONYy4aBLUMX pedepeHc-npenapar 1 Tonbko y 10 % KUBOTHbIX,
He nonyyasLunx nevenuns. Ha 30 cyTku akcnepumenTa aT10T nokasartens coctasun 80, 90 n 30 % cooTeeTCTBEHHO. Pesynkrathl
3KCMepUMeHTa I0CTOBEPHO CBUAETENLCTBYIOT, YTO Y XKMBOTHbIX, KOTOPBIX NEYNIN U3y4aeMbIM IMNOMUIbHBIM SKCTPAKTOM, BPEMS!
3aXMBMEHNSI OXOTOBbIX PaH GblN0 3HAUMTENBHO MEHBLLE, YEM Y HEMEUYEHHBIX XUBOTHBLIX KOHTPONBHOM rPyNMbl, N NPAKTUYECKN HE
OTNMYAETCS OT BPEMEHU 3aXMBEHNS Y XMBOTHBIX, KOTOPbIX NEYUNM C MCMOMb30BaH1eM 06MenrxoBoro Macrna.

BriBoabl. M3yyeHa paHo3axmBRsoLLas akTMBHOCTb MUMNOGUIBHOIO 3KCTpaKTa, NoMy4YeHHOro U3 couBeTuin Tagetes erecta
plena L. var. «<Hawaii». YCTaHOBNEHO, YTO ANNTENLHOCTb 3TANOB 1 BPEMS MOMHOIO 3aXMWBIEHUS SKCNEPUMEHTarbHON paHbl y
XXVBOTHbIX, NOMyYaBLUMX UCCReLyeMbl AKCTPAKT U pedhepeHc-npenapar, CyLLUECTBEHHO HIKE, YEM Y XMBOTHBIX KOHTPOIBLHOM
rpynmbl, He NOMyYaBLUKX IEYEHME.

Nowadays, one of the most important problems of clinical
care is assisting the healing process in acute and chronic
wounds of various origins. In healthy people, minor injuries
heal quite well. Significant injuries and physiological chara-
cteristics of the patient (age, general health, the presence
of chronic diseases) have the adverse effect on the heal-
ing process [1]. Despite the fact that a significant number
of drugs having a wide spectrum of pharmacological
activity and influence on the various links of the wound
process have been developed, there is a need for effective
wound-healing medicaments [1,2].

One of the modern directions of drug therapy in
the treatment of wound injuries is the use of phytoprepara-
tions. External use of medicinal products containing plant
components are characterized by soft action, low toxicity,
high efficiency, as well as wide range of action due to a
complex content of biologically active substances [2].

African marigolds (Tagetes erecta L.) are one of
the most promising species of the genus Tagetes L. of
the family Asteraceae. This kind is distributed worldwide.
Marigold contains a variety of biological substances such
as carotenoids, flavonoids, essential oil, hydroxycinnamic
acids, amino acids, terpenoids, steroids, vitamins and
minerals. In folk medicine, marigold is known as an anes-
thetic, antiseptic, diuretic, antiparasitic remedy. Extracts
and drugs from individual compounds of Tagetes erecta
L. show antimicrobial, wound healing, antioxidant, anti-in-
flammatory and analgesic activity [3,4]. In previous stud-
ies, we have found that the lipophilic extract of Tagetes

erecta L. belongs to the virtually non-toxic compounds
(according to the compounds toxicity classification —
toxicity class VI) and does not show local irritating and
allergic effects [5].

Aim of research

The aim of our research was to study the wound healing
activity of the lipophilic extract obtained from the inflores-
cences of African marigold tall forms of the variety “Hawaii”
(Tagetes erecta plena L. var. “Hawaii").

Materials and methods

Lipophilic extract was obtained from the air-dried inflores-
cences of Tagetes erecta plena L. var. “Hawaii’ collected
during the active flowering period in the Zaporizhzhia region.

Lipophilic extract was obtained from 200.0 air-dried
raw materials of inflorescences Tagetes erecta L. which
were crushed to the size of 13 mm. The accurate weight of
raw material sample was placed in a glass container and
the corn deodorized oil in a ratio of 1:6 was added. This
mix was steeped for 3 days and then extracted in a water
bath at the temperature of +60 °C for 1 hour. The extract
was left to cool for 1 day. Extraction was repeated twice
under similar conditions. The resulting extract was filtered,
the raw material was squeezed. The extract was keptin a
cool place at the temperature of +5 °C for 7 days. The settled
residue which turned out in the process was separated. The
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resulting lipophilic extract was standardized to the content
of carotenoids and flavonoids.

All the chemicals and solvents used in this study were
of standard and analytical grade and solutions were freshly
prepared prior to experimentation. Quantitative measure-
ments of biologically active substances content were
performed using a Specord-200 UV/Vis spectrophotometer
(Analytic Jena).

Standardized lipophilic extracts from inflorescences
Tagetes erecta plena L. var. “Hawaii” have been studied for
wound healing activity in the Department of Experimental
Pharmacology and Functional Biochemistry of the Medical
Laboratory Center in Zaporizhzhia State Medical University.

The wound healing activity of the lipophilic extract
has been tested on mature non-linear white rats weigh-
ing 180-200 g which were obtained from the Institute of
Pharmacology and Toxicology of the Academy of Medical
Sciences of Ukraine. The animals were kept in quarantine
for 14 days before the experiment. Daily assessment of
the behavior and general condition of the animals was car-
ried out during the whole period of the quarantine. Morbidity
and overall mortality of the animals were evaluated twice
a day. Animals meeting the inclusion criteria for the experi-
ment were randomized into 4 groups of 10 individuals each.
The acceptability of randomization criterion was the ex-
ternal symptoms of disease absence and homogeneity
of the groups by body weight (+20 %). Animals which did
not meet the criteria were excluded from the experiment.
Animals were kept under the following conditions: 12 hours
in the light, 12 hours in the dark with the air temperature
19-25 °C and relative humidity of 50-70 % [6,7].

The wound healing effect of the extract was determined
on the example of a simulated burn healing. An electrother-
mal burn was applied on the skin liberated from the wool
of 20 x 60 mm in size (about 3 % of the body surface) with
the help of a special device. The samples of the extract and
the reference preparation were applied to the burn area
with a pipette dosing pump immediately after the injury
and then until the wound was completely healed 2-3 times
a day. As a reference preparation, sea buckthorn oil was
used. The wound healing activity was visually assessed
by the time of the perifocal reaction disappearance, skin
sloughing, formation of granulation, initiation of marginal
epithelialization and the end of healing. The number of
animals with completely epithelialized wounds (“percentage
of completely epithelialized wounds”) was determined on
days 25 and 30 of the experiment [8].

Statistical processing of the studied data was carried
out by methods of mathematical statistics using sets of
application programs Statistica for Windows 13 (StatSoft
Inc., N JPZ8041382130ARCN10-J) and Microsoft Office
Excel 10. Reliability of the data obtained was assessed by
the Student t-criterion and the Mann—-Whitney U-test. Re-
sults were considered statistically significant if differences
were more than 95 % (P < 0.05).

Results

The received extract constitutes a dense orange oily liquid
with the density about 0.8546 + 0.0309 g/ml, with charac-
teristic taste and smell. The yield of the lipophilic extract
was about 38 %.
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Table 1. The healing time of burn wounds in animals of experimental groups (days),
(X £ AX), (n=10)

Experimental the time the time the initiation
group of perifocal of granulation | of marginal
reaction formation epithelialization
disappearance
Ne 1 57+20* 13.1+£17% 184+£22* 19.0+2.0* 47.7+4.0%
(control group)
Ne 2 27+0.3* 6.7+1.0* 102%1.7* 14.1+1.1* 30.7 £1.4*

(animals receiving

lipophilic extract)

Ne 3 20+0.3 6.1+1.1* 82+1.1* 1.0+ 1.1 28.0+1.8
(animals receiving

sea-buckthorn oil)

No 4 = - - - -

(intact animals)

* P<0.05.

Table 2. The percentage of completely epithelialized burn wounds on days 25
and 30 of the experiment (P = 95 %)

Experimental groups The 25th day The 30th day

Ne 1 (control group) 10 % 30 %
Ne 2 (animals receiving lipophilic extract) 60 % 80 %
Ne 3 (animals receiving sea-buckthorn oil) 70 % 90 %
Ne 4 (intact animals) - -

The quantitative content of carotenoids (up to
80.51 + 1.15mg% equivalent to B-carotene) and flavonoids
(upt00.7120 £ 0.0060 % equivalent to patuletin) was deter-
mined at standardization of the lipophilic extract of Tagetes
erecta plena L. var. “Hawaii”. Carotenoids and flavonoids
which were contained in plants showed wound healing
and anti-inflammatory activity stimulating the processes of
tissue repair [9,10].

The duration of healing stages of simulated burn in
animals of experimental groups is shown in Table 1.

To assess the effectiveness of wound healing on days
25 and 30 of the study, the condition of burn wounds in
experimental animals was evaluated. The obtained data
are shown in Table 2.

Discussion

The most well-known activities of extracts obtained from
plants of the genus Tagetes L. are anti-inflammatory,
antioxidant and wound-healing [3,11]. This fact influenced
the direction of our study to estimate the plant extract
activity.

The result of a multi-stage wound healing process
is restoration of the extracellular matrix and functional
load of the skin, so the main direction of therapy for skin
wounds is the creation of optimal conditions for complete
tissue regeneration. In the preclinical study of the wound
healing effect, models of an aseptic and infected wound are
used. The process of wound healing includes the stages
of exudation, proliferation and epithelialization. These
phases are characterized by various changes, therefore,
the proper therapeutic tactics development is important
to create conditions for the optimal course of repair
processes [12,13].

According to the findings from Table 1, the duration
of healing stages in the groups of animals in which burn
wounds were treated with the lipophilic extract and reference
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preparation was lower than in the control group animals. The
greatest differences in the healing time between the stud-
ied extract and reference preparation were observed at
the stage of marginal epithelialization initiation (14.1 + 1.1
days and 11.0 + 1.1 days, respectively), the smallest diffe-
rences — at the stages of perifocal reaction disappearance
(2.7+0.3and 2.0 + 0.3) and skin sloughing (6.7 + 1.0 and
6.1+ 1.1). The duration of complete healing of experimental
burn wounds in groups of animals which were treated with
the reference preparation and the extract tested was not
significantly different.

Complete epithelization of wounds was observed on
day 25 of the experiment in 60 % of the animals receiving
the extract, in 70 % of the animals receiving the reference
preparation and only in 10 % of the animals which did not
receive a treatment. As can be seen from the data presented
in Table 2, on day 30 of the experiment, burn wounds were
epithelialized only in 30 % of the animals in the control
group, while in the groups receiving the extract and sea
buckthorn oil, the burn wounds were epithelialized in 80%
and 90 % of the animals, respectively.

The results of the experiment reliably testify to the fact
that in animals treated with the studied lipophilic extract,
the healing time of burn wounds was significantly higher
than in the untreated control group animals and practically
did not differ from the healing time in animals treated with
sea buckthorn oil.

The studied lipophilic extract contains high concen-
trations of biologically active carotenoids and flavonoids.
The high wound healing activity of the lipophilic extract
from the inflorescences of Tagetes erecta plena L. var.
“Hawaii” was correlated with a content of carotenoids
and flavonoids.

According to the literature, biologically active flavo-
noids show anti-inflammatory and antimicrobial activity
[10]. Carotenoids are characterized by wound healing
activity due to activation of cell differentiation resulting in
acceleration of wound healing [14]. Combination of antimi-
crobial and wound healing activity of the carotenoids and
flavonoids creates optimal conditions for wound healing
at all stages.

Conclusions

1. Lipophilic extract based on Tagetes erecta plena L.
var. “Hawaii” have been standardized for amount of caro-
tenoids and flavonoids.

2. The lipophilic extract from inflorescences Tageta
erecta plena L. var. “Hawaii” has been studied for the wound
healing activity.

3. The stages duration and the time of experimental
wounds complete healing in animals receiving the studied
extract and reference preparation were significantly reduced
in comparison to the control group animals.

The experimental data obtained in this study can serve
as the basis for further study of the lipophilic extracts of
Tagetes erecta L. for the purpose of reparative drugs
development.
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