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Article presents the results of experimental ingaston of antioxidant and
anticarcinogenic activity of plant extracts of fédes Lamiaceae and
Caryophyllaceae. Selected species &avia officinalis, Origanum vulgare, Melissa
officinalis, Sellaria media. The determination of ascorbic acid content artdl to
phenols content is carried out. Cytotoxic activafyplant extracts is evaluated using
WISH cell lines. The following methodologies arencmlered: spectrophotometry;
photoelectric colorimetry; microscopic method basadnhibition and quantification
of cancer cell lines.
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Introduction. Nowadays natural antioxidantsve gained much attention from
consumers, as they became considered safer thahesgnones. Polyphenols
(phenolic acids, flavonoids, anthocynins, ligrans and stilbenes), arotenoids
(xanthophyllsand arotenesknd vitamins (viamin Eand C) exhibita wide ange of
biological effects, includinganti-inflammatory, anti-aging, anti-atherosclerosisand
anticanceractions,and they are widely distributed in foadd medicial plants [1].

In biological systems, r&ctive oxygen species (ROSnd reactive nitrogen
species (RNS), sucts hydroxyls, superoxidesnd nitric oxide #dicals, can camage
the DNA and lead to the oxidtion of lipid and proteins in cells. Norally,

antioxidant system occurring in hum body an savenge theseadicals, which
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would keep the dlance between oxidion and anti-oxidation. However, the exposure
of cigarette smoking, adiation, alcohol, or environment toxins increases the
production of excessive RQ&d RNS, which disrupt thealance between oxidion
and anti-oxidation and result in some chroniend degeneaitive diseses [1]. The
increment of inkke of exogenousntioxidants, such as those that derive from fruits,
vegetbles, cerals, beveuages, flowers, spicesnd traditional medicimal herb would
decrase the dmage aused by oxidtive stressacting as free adical scavengers,
catchers of singlet oxygeand reducingagents.

To extract antioxidants from plant material, vasdachniques may be used. In
laboratory studies hot water bath and macerationbea applied, but they are very
time-consuming, so in industry ultrasound, microgjapressurized liquid, enzyme
hydrolysis, supercritical fluids, high hydrostapecessure, pulsed electric field, and
high voltage electrical discharges are chosen. dffective extaiction is crucal to
explore the potentl of antioxidant sourceand promote theiapplication.

Plant families Lamiaceae and Caryophyllaceae were chosen for the studies, as
theyare known to beabuncdint onantioxidantsand serveas medicinal subséncesand
food supplements. Common sadglyia officinalis), oregano Qriganum vulgare),
lemon balm Kelissa officinalis) and common chickweed3€@llaria media) were
taken for the experiments as they are medicinad fdherbaceous plants that are
widespread in Ukraine. Health promoting bioactieenpounds they contain are the
following: vitamin E, vitamin C, rutin, niacin, rdflavin, thiaminascorbic acid3-
caroteney-linolenic, gallic, céfeic, coumaric, rosmarinic acid, naringenin, quencet
kaempferol and chicoric acid, main essential olinponents (sabinene, eucalyptol
and caryophyllene oxide), and main fatty acids laydrocarbons (cyclotetracosane,
eicosanol etc.) [2-4].

Purpose of the work is to &uate and compre antioxidant and anticancer
activity of extracts of phnts.

Material and methods. Plant material characteristis. For the experimental
outlines there were took 5 sampl&alvia officinalis dry medicinal herbQriganum

vulgare dry wild herb and fresh cultured heieglissa officinalis fresh cultured herb
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and Sellaria media fresh wild herb Aboveground art of herbs were collected during
the flowering, in May 2019. Before the experimerdatiine herbs were washed with
distilled water and dried according to the proced@nly fully evolved leaves were
used for the experiments. Leaves were cut and wexgbr the usage.

WISH cell line characteristics. WISH is a HelLa derivative cell line (WISH
ATCC-Ne CCL-25 was taken for the experiment) that is ulkedhe evaluation of
anticancer activity. It is originally derived frohuman amnion tissue and has been
used in virus studies, as it is susceptible to V&i&novirus and poliovirus. It is also
usefull in differentiating virulent and avirulenteasles virus. This cell line was found
to be indistinguishable from HeLa by STR PCR DNAfping. Therefore, the cell
line must be considered as derived from HelLa. W¢BH culture (Figure 1 and 2) is

adherent monolayer epithelial culture that is irated on RPMI-1640 medium [5].
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Fig. 2. Dead cells of WISH cell line
(x100) under the action of plant extracts (x100)

Aqueous extracts preparation. To the incubation forWISH cell culture
(human amnion cells) for the evaluation of antiearectivity, water extracts must be
prepared. Plant material was chopped with sciss@mghted (5 g each) and grinded.
1 g of each sample was taken anddsferred to giss bottles of 50 ml and added with
20 ml of water (plant material: water = 1 : 20).eTimaterials were left for 24 hours
incubation. The % (Salvia officinalis) and 2% (Origanum wulgare wild) were heated
according to the procedure on water bath: 30 mbd() dom, 45°C. Before the
experiment, extracts were filtered through clotiiteff paper and glass filters

succesively.
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Ethanol extracts preparation. To the incubation forthe evaluation of
antioxidant activity, ethanol extracts must be preg. Plant material was chopped
with scissors, weighted (5 g each) and grinded. df gach sample was taken and
transferred to giss beakers of 50 ml and added with 10 ml of eth@60% (plant
material: ethanol = 1 : 10). The materials wereft@af 24 hours incubation.

Determination of vitamin C content in plant extracts. To evaluate the
concentration of ascorbic acid in plant extractgecsrophotometry with
2,4-dinitrophenylhydrazine was used [6].

Reagents: metaphosphoric acid — acetic acid; 2@ralbhenylhydrazine
solution and thiourea solution; standard vitamifa€corbic acid, AA) solution, 500
ppm; 85 % sulfuric acid solution. Fifteen gramssofid metaphosphoric acid are
dissolved in mixture of 40 mL glacial acetic acitdlad50 mL of distilled water, in a
500 mL volumetric flask. The solution is filtred dncollected. 2 g of
2,4-dinitrophenylhydrazine and 4 g thiourea arsaliged in 100 mL 4,5M 8QO..

After the reagent solutions preparation, five gramhssamples are weighted
using the electronic weights, transmitted to thastit tubes and are homegenized
with 25 mL of metaphosphoric acid — acetic acidusoh. Then filtred and
centrifuged at 4000 rpm for 15 minutes (Figurea®er what the supernatant solution

is used for spectrophotometric determination cimih C content.

Fig. 3. Homogenized plant material with metaphosphac — acetic acid sol.
1 —Salvia officinalis dry medicinal herb, 2 —Origanum vulgare dry wild
herb, 3 —Mélissa officinalis fresh cultured herb, 4 —Origanum vulgare fresh
cultured herb, 5 —Stellaria media fresh wild herb
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After that 0,23 mL of 3 % bromine water are addeid i4 mL of centrifuged
sample solution to oxidize the ascorbic acid toydebascorbic acid and after that
0,13 mL of 10 % thiourea to remove the excess ofmmme. Then 1 ml of 2,4-DNPH
solution is added to form osazone. All standards)es and blank solution are kept
at 37 °C temperature for 3 hours in a thermostadib. After it all are cooled in ice
bath for 30 minutes and treated with 5 mL chill&d%8 HSCO,, with constant stirring.
As a result, a colored solution's absorbance iriak 521 nm (Figure 4).

Fig. 4. Samples after incubation (S — ascorbic acehmple solution)

Determination of total phenolic content.The total phenolic content (TPC) can
be measured using specrophotometric procedurethipr0,2 mL of ethanol extract
solution and 1 mL of 10 % Folin—Ciocalteu reageetraixed and after six minutes is
added 0,8 mL of 7,5 % MN@O;. A standard curve was prepared using 0-10C
ng/mLsolutions of gallic acid in ethanol [7]. The tofathenolic content of each
extract was determined from the standard curve expiessed as mg gallic acid
equivalent per dried plant material. Absorbance vea®rded at 740 nm after two
hours incubation (Figure 5). The same procedurepsated for standard gallic acid
in order to construct calibration curve. Phenobatent of samples is calculated from
standard curve equation and expressed as galktc expiivalents (mg GAE/g dry
extract).



Fig. 5. Samples (1-5) and gallic acid (serial dilign) after incubation

Anticancer activity evaluation. For the anticancer activity of plant extracts
evaluation and comparison, WISH cell lines wereduaied analyzed using BioTek
Multifunctional Fluorometer Cytation3 with automdteligital microscopy. WISH
cells were examined using dying with toluidine bktain and microscopy (invert
microscope Optika XDS-3) and incubated in 75 d&rad with 15 ml of RPMI-1640
nutrition medium. After the growing of monolayengetculture was examined again.
The cells were evenly attached to the surface af, b®wmogeneous on their
appearance, close to spherical form with chiasnfer Aeseeding of cell cultures,
previously prepared plant extracts (plant matenahter = 1 : 20) were introduced in
the quantity of 10QiL to the cells in 96-well plates and incubated3aftays. On the
3" day the dead cells (cytotoxic activity of plantraxts) are washed out, living cells
are dyed with crystal violet and examined by absonpusing multifunctional
fluorometer.

Results and discussion. Determination of vitamin Ccontent in plant
extracts. The obtained solutions were spectrophotometricaiyaluated using
Spectrophotometer UV-1800 comparing to the blankitem (4 ml of distilled
water + 0,23 ml of bromine water + 0,13 ml of theate + 1 ml of 2,4-DNPH
incubated for 3 hours and chilled with 5 ml of 85H450,). The measured optical
density of samples was used for the formula:

A xm,xP V
X = X —
Ay x 100X 100 m,




where:

Ao — optical density of standard ascorbic acid sohyti
A, — optical density of examined solution;

my— weight of ascorbic acid, mg;

m, — weight of sample, g;

P =99,8%;

V — volume of solution dilution factor.

Calculated ascorbic acid content is presentedjurdi 6.

Content of total ascorbic acid, mg/ 100 g dry
substance
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Fig. 6. Content of total ascorbic acid (AA) in thanvestigated samples

Determination of total phenolic content.The total phenolic content (TPC) was
measured using photoelectric colorimetry proceduith the help ofK®K-3. As
listed in procedure, callibration graph of standayallic acid was made. The
callibration curve is presented on figure 7. Theuling equation obtained is: y =
325,38x - 39,245; R2 = 0,9583.
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Fig. 7. Calibration graph of gallic acid, 0-100 mghL

With the help of obtained equation and having messthe optical density of
extracts, phenols content in the form of gallicdaequivalents (mg GAE/g) can be

calculated (Figure 8).

Total phenols content, mg GAE/ g dry substance
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Fig. 8.Content of total phenols in the investigated sampge

Anticancer activity evaluation. The 96-well plates (Figure 9 and 10) were
examined using 2 methods:

1) microscopy with the help of invert microscope OatkDS-3;

2) absorption using BioTek Multifunctional FluorometE&ytation3 with

automated digital microscopy.



Fig. 9. WISH culture after dying Fig. 10. WISH culture after dying
with toluidine 1 —S. officinalis; with toluidine 4 -Origanum
2 -O. wulgare (dry); 3 — M. officinalis vulgare (fresh); 5 —Stellaria media

Microscopy results. The best cytotoxic result was shown $glvia officinalis
(dry medicinal herb) 1:1, 1:2, 1:4, 1:8 dilutiomsedium result bydriganum vulgare
(both dry wild herb and fresh cultured herb) 1:12,11:4 dilutions; the least
promising results were seen [§ellaria media (fresh wild herb) andMelissa
officinalis (fresh cultured herb) 1:1, 1:2 dilutions.

Absorption measurement.The dead cells (cytotoxic activity of plant extisgc
were washed out with the phospate buffer and pgatthrermoshaker for 3 min at 900
rpm. The remaining living cells were dyed with 3@0 of crystal violet for 5 min.
After that the excessive dye was washed out with |ll0 of of ethnol and put into
thermoshaker for 4 min at 600 rpm. Next, after pauout the dye with ethanol,
plates were thoroughly washed with distilled wated put for drying for 30 min. The
results were examined by absorption and are presefiqure 11.

The same as by microscopy, the best cytotoxic rasushown bySalvia
officinalis and Origanum vulgare; the least cytotoxic results were seen3llaria
media (andMélissa officinalis.
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Dynamics of changes in optical density of the WISH cell
line after the influence of plant extracts
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Fig. 11. Dependence of optical density of WISH fromlant extracts dilution

CONCLUSION

Capacity of lamiaceae and Caryophyllaceae extracts usage asatioxidants and
anticarcinogenic medicinal substances is proved. fAs antioxidant activity
evaluation, the biggest amount of vitan@inwas in the samples &ellaria media
and Origanum wvulgare; the biggest content of phenols was in the sangile
Origanum vulgare as well. As for anticancer activity evaluatione thest cytotoxic
result was shawn b§alvia officinalis andOriganum vulgare.

Having analyzed all procedures of evaluation of icadant and

anticarcinogenic activity, the most promising spedor usage i©riganum vulgare.
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OLIHKA AHTUOKCHUJAHTHOI TA AHTUKAHIIEPOI'EHHOI
AKTHUBHOCTI POJIUH I''TYXOKPOIIUBOBI TA TBO3INYHI

T. A. BOTJAHOBHUY, M. M. BAPAHOBCBHKHM, 1. B. KAPAHJIEN

HanionaneHuii aBianiiinuii yaisepcutet, M. Kuis

Y crarti HaBeIeHO pPe3yabTaTH  EKCIIEPUMEHTAIBHOTO  JOCIIIKEHHS
AHTUOKCUJAHTHOI Ta aHTUKAHIIEPOTEHHOI aKTHMBHOCTI €KCTPAKTIB POCIWH 3 POJHH
I'nyxokponuBoBi (Lamiaceae) ta I'Bozmuuni (Caryophyllaceae). OOpani s
nocmimkenns Buau. Salvia officinalis, Origanum wvulgare, Melissa officinalis,
Sellaria media. TIpoBemeHO BU3HAYEHHS BMICTY acKOpPOIHOBOI KHCIOTH Ta
3araJibHOr0 BMicTy (peHoumiB. L[MTOTOKCMYHA AKTHUBHICTh POCIMHHUX EKCTPAKTIB
OlliHEHAa 3 BHUKOpUCTaHHAM KimiTHUHHOI JiHIT WISH. Bynu Bukopucrani HacTymHi
METOIU JOCJTIIPKCHB! criektpodoromeTpis, (hOTOEIEKTPOKOJIOPUMETPIS,
MIKPOCKOIIIYHUNA METOJI, 110 IPYHTYEThCS HA 1HT1OYBaHHI Ta KUIBKICHOMY BU3HA4YCHH1
pPaKoOBUX KIIITUHHUX JIHIH.

Kuaro4doBi cioBa: excrpakiiis, 610J0T14YHO aKTUBHI PEUYOBUHM, aHTUOKCUIAHTH,
AHTUKAHIIEPOTCHHA AaKTUBHICTh, aCKOpOIHOBA KHUCJIOTA, (PEHOJM, KIITHHHA JIHIS

WISH.

OIIEHKA AHTUOKCHUJAHTHOMN U AHTUKAHIIEPOTEHHOU
AKTUBHOCTHU CEMEMCTB ICHOTKOBBIE Y TBO3JIUYHBIE

T. A. BOTJAHOBHY, M. M. BAPAHOBCKHI, /1. B. KAPAHJIEH

HarmmoHnanbHbIi aBUAIlMOHHBIN YHUBEPCUTET, T. Krie

B cratbe NpCACTABJICHBI PE3YJIbTAThI JKCIICPUMCHTAJIBHOIO HCCICOIOBAHUSA
aHTHOKCHHaHTHOﬁ Ta aHTI/IKaHHCPOFCHHOﬁ AKTHUBHOCTHU JOKCTPAKTOB paCTCHI/Iﬁ n3

cemeiictB SlcHoTtkoBbie (Lamiaceae) u ['Bo3auunbie (Caryophyllaceae). Beiopanusie
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s uccrnenoanus Buasl: Salvia officinalis, Origanum vulgare, Melissa officinalis,
Sellaria media. IlpoBeneHo ompeenieHNe KOJIMYECTBA aCKOPOMHOBON KHCIIOTHI U
obmelt cyMMbl (peHOJIOB. [[UTOTOKCHYECKass aKTUBHOCTh PACTUTEIBHBIX SKCTPAKTOB
ollcHeHa ¢ wucnoab3oBaHueM KieTtouHoil ymHun WISH. Beuim  Mcnosb30BaHbI
CIeNyIONMe  METOABl  HWCCIEAOBaHWM.  CHEKTpodoTOMEeTpis,  (HOTOEIEKTPO-
KOJIOPUMETpisi,  MHUKPOCKOITMYECKUH  METOJ[, KOTOpPhI  OCHOBBIBa€TCSI  Ha
WHTHOMPOBAHNY U KOJIMICCTBCHHOM OIPEICIICHUH PAKOBBIX KJICTOYHBIX JIMHUH.
KiroueBble ¢jioBa. OKCTpakius, OWOJOTHYECKH AaKTHUBHBIC BEIIECTBA,
AHTUOKCUIAHTBI, aHTHKAHIIEPOTeHHAss aKTUBHOCTb, aCKOPOWHOBAsT KUCJI0Ta, (PEHOJIBI,

kierounad Juang WISH.



