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Objective: to investigate the impact of aqueous extractsandX¥acum officinale
on the WISH (monolayer) cancer cell line. Chemicabmposition and
pharmacological properties of dandelion are conssdke Methods: this article
considers microscopic method based on inhibitiod parcentage determination of
cancer cell linesResults: experiment shows that dandelion dried and freshaetd
(from root and leaves) can be used against ceramrcer cells — human WISH
(monolayer) cell line.
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I ntroduction. According to the World Health Organization, canisehe second
reason of death in the world; 9.6 million peoplesiothe world have died in 2018
year [1]. In Ukraine, according to the National CanRegistry of Ukraine, every
year 160-170 thousand people die. That is whys groposed to solve this problem
with the help of phytotherapy by means of usingraets of medicinal plant raw
materials.

Taraxacum officinalealso known as dandelion, is a herbaceous petepiaia
of the Asteraceadamily. Due to an extremely diverse number of bgotally active
compounds, its preparations in the form of aqueextsacts, infusions, tinctures,
decoctions are used for the treatment and prevemtfovarious health problems,
including diseases of liver, gallbladder, gastrstinal tract, kidneys, bladder and
others [2, 3].
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Plants of the genu3araxacum including T. officinale are often used in
traditional medicine for the cancer treatment. ‘€hare many studies that prove this
possibility of dandelion [4-8].

Present study aims to evaluate whether aqueouacextof dried and fresh
vegetative organs (root and leaves) of the plame Fen inhibitory effect on WISH
cell line.

Materials and methods. The Taraxacum officinaleroot and leaves were
collected in Chernihiv region during April 2019. &hwere washed under running
tap water to remove traces and dust and thencaatifi dried at 40 °C.

Extraction of bioactive compounds from dried andsk dandelion root and
leaves was carried out using the following meth@id % g of crushed plant material
(degree of crushing 2-3 mm) with 100 mL of distllevater were added in a glass
bottles with a capacity of 100 mL and kept in aevdiath (water bath-thermostat
with stirring WB-4MS) for 30 minutes at 55 °C. Thertracts were filtered through
filter paper and a bacteriological filter «Epikrizo prevent contamination by
microorganisms.

We got six aqueous extracts: dried root and dreaVds extracts, mixture of
dried extracts in a ratio 1:1, fresh root and frésdves extracts, mixture of fresh
extracts in a ratio 1:1.

For the checking an anticancer activityTaraxacum officinalave used WISH
(monolayer) cancer cell line (Fig. 1). It was paed on LLC «PP «Biopharma» and
obtained from the R. E. Kavetsky Institute of Expemtal Pathology, Oncology and
Radiobiology of NASU. General characteristic of \WWI§monolayer) cell line is
represented in Table 1.
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Table 1

General characteristics of WISH (monolayer) cell line

Organism Homo sapienshuman
Tissue of origin Cervix
Cell type Epithelial cells
Growth properties Monolayer

Originally derived from human amnion tissue [10hdHeen
used in virus studies; susceptible to vesiculamatdis virus,
adenovirus 3 and poliovirus. Useful in differenhgtvirulent
Description and avirulent measles virus. This cell line wasnfbuo be
indistinguishable from HelLa by STR PCR DNA profgin
Therefore, the cell line must be considered as/dewve from
HeLa. Ethnicity: black.

RPMI-1640 medium with the addition of 10% fetal by
serum and 1% antibiotic-antimycotic solution (100@0/mL
of penicillin, 10 mg/mL of streptomycin, 25 mg/mLf |0
amphotericin B).

Nutrient medium
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Fig. 1. WISH (monolayer) cell line under microscpp@0x

By mixing with a nutrient mediumthe concentration of the cells in the
suspension was adjusted to 3xtells/mL, poured by 100 pL into all wells of 96-
well plates and incubated in the atmosphere of 8% 4t 37 °C and humidity of 95-
97 % (standard conditions for cell culture) fordibs for cells attachment.
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WISH cell line was exposed to extracts of dandeliwot and leaves in different
concentration$or 48 hours(Fig. 2).

Fig. 2.WISH cell line befor (a) and after (bhe incubatio

After incubation, 100 L of the 0,1% crystal violet solution was added tohe
well to assess the cell gron Dye solution was thedissolved in 100 puL of 96¢
alcohol solution, and the optical density of eadll was measureat a wavelength
of 540 nm.The spectrophotometrically determinvaluesof optical density were
converted tgercentage (%) of cell viability by the followingformula:

The cells not exposed tixtracts served as a control &lility 100 %.

Statistical processing of the obtained datis carried out using v Excel table
processor.

Results. The resus of investigation show thatqueousextracts ofTaraxacum
officinalehave anticancer activity against WISH (monolayel)lme (Table 2 and <
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Table 2
Anticancer activity of dried dandelion extractsagainst WI1SH (monolayer) cdl line

Dilution | Dried root extract Mixture of extracts {):| Dried leaves extragt
K+ 1,51 1,42 1,29

1:1 0,59 0,60 0,56
1:2 0,39 1,17 1,05
1:4 1,43 1,19 1,06
1:8 1,55 1,33 1,16
1:16 1,66 1,49 1,27
1:32 1,58 1,44 1,31
1:64 1,53 1,46 1,25

Table 3

Anticancer activity of fresh danddion extractsagainst WISH (monolayer) cdl line
Dilution | Fresh root extract Mixture of extractsi)l] Fresh leaves extract
K+ 1,92 2,04 2,11

1:1 1,07 1,19 1,24
1:2 1,60 1,79 1,97
1:4 1,69 1,95 2,07
1:8 1,65 1,84 2,03
1:16 1,66 1,86 1,98
1:32 1,65 1,87 2,00
1:64 1,60 1,88 1,91

Tables 2 and 3 represent the average values afabpkensity with wavelength
540 nm. K+ (control) is the average values of @tidensity of WISH cell line
without any extract. B, C, D, E, F, G, H are tleiscunder corresponding dilutions
1:1, 1:2, 1:4, 1:8, 1:16, 1:32, 1:64 of dried aresh dandelion extracts.

According to dynamic of changes in optical denaitier the influence of dried
(Fig. 3) and fresh (Fig. 4) dandelion extracts, lthet results of cancer cell inhibition
are observed in the less diluted extracts (dilgtibrl and 1:2).
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Fig. 3. Dynamic of changes in optical density after impact of dried dandelion

extracts
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Fig. 4. Dynamic of changes in optical density after impact of fresh dandelion

extracts

As previously reported, the best results of infobitof cancer cells are observed
at dilutions of 1:1 and 1:2. So, Table 4 shows #tat dilution of 1:1 the percentage of
alive cells after the impact of dried dandeliorraats (root, mixture and leaves) is 39,2
%, 42,0 % and 43,3 % respectively. At a dilutiorLf the best result is observed after

the impact of dried dandelion root extracts argbi® %.
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Table 4
Per centage of cellsviability after theimpact of dried dandelion extracts, %

Dilution Dried root extract Mixture of extracts (1:1) Dried leaves extragt
1:1 39,2 42,0 43,3
1:2 25,5 82,5 81,3
1:4 94,5 83,7 82,4
1:8 102,3 93,5 89,6
1:16 109,4 104,5 98,4
1:32 104,6 101,2 102,0
1.64 100,9 102,2 97,0

Table 5 shows that at a dilution of 1:1 the peragatof alive cells after the
impact of fresh dandelion extracts (root, mixtunel deaves) is 55,7 %, 58,7 % and
58,7 % respectively.

Table 5

Per centage of cellsviability after theimpact of fresh dandelion extracts, %

Dilution Fresh root extractMixture of extracts (1:1) Fresh leaves extract
1:1 55,7 58,7 58,7
1:2 83,4 88,0 93,3
1:4 87,9 95,7 98,3
1:8 85,9 90,6 97,8
1:16 86,5 91,5 93,9
1:32 86,0 92,0 95,0
1:64 83,0 92,2 90,8

Also with the help of electronic microscope we malyserve that WISH
(monolayer) cell line is dead, because all celesraot in monolayer (Fig. 5) against

the control (Fig. 1), where all cells are locatadloe surface.



W,

v Gl Bt bt
- '-.“s'.'.' - T ~F ‘{qu

Edara 0 E

2 &

Re ™
wr e i
[ o7 s L

s
o e
a5 4

Fig. 5. Dead WISH (monolayer) cell line under ddimateextrac, 100x

CONCLUSIONS

The article gives a general description of the dbaimcomposition an
pharmacological properties Taraxacum officinaleThe analysis of scientifresearch
devoted to methods of determination of dandelidicancer activity was carried ot

The impact ofaqueousextracts from dried and fresharaxacum officinal (root
and leaves) was investigateThe results of investigation show that the maxin
inhibition of WISH cell line occurs under timpactof dried root extract at dilutic of
1:2. The percentage of alive cells is 25,5 % in ganson with the control. The le
inhibition occurs under the influence dried dandelion extracts (r¢, mixture and
leaves) at a dilutioof 1:1. The percentage of alive cells is 39,2 %042 and 43,3 9
respectively.

The maximum inhibition of WISH cell line under timpactof fresh dandelion
extracts (root, mixture and leaves) occurs dilution of 1:1. The percentie of alive
cells is 55,7 %, 58,7 % and 58,7 % respectivelyotherdilutions, inhibition of the

cell line occurs in less degr
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BIIJIMB BOAHUX EKCTPAKTIB TARAXACUM OFFICINALE HA PAKOBY
KJIITUHHY JIIHIIO WISH

O.A.T'YCEBA, M. M. BAPAHOBCBKHM

Hamionanenuit aBianiiinuii yaisepcutet, M. Kuis

Mema: oocnioumu enius 600HUX ekcmpakmis Kyavbabu aikapcoxoi (Taraxacum
officinale) na paxosy knimunny niniro WISH fuonowap). Posensmnymo ximiunuii ckaao
ma ¢hapmaxonociumi eracmueocmi Kyivoadou. Memoou:. y cmammi po321510a€mvcs
MIKPOCKONTYHUL Memo0, 3ACHOBAHUU HA [H2I0YBAHHI Ma BIOCOMKOBOMY BU3HAUEHHI
pakosux Kimuuuux JiHiu. Pe3ynemamu: excnepumenm nokaszye, wo B600HI
eKCmpakmu  eucyueHoi ma ceixcoi Kynwbabu nikapcokoi (3 Kopemie i aucmsi)
MOdHCYymb Oymu BUKOPUCMAHI NPOMU PAKOBUX KAIMUH WUUKU MAMKU — JH0OCLKOL
kaimunnoi ninii WISH onowap).

Knrouosi cnosa. excmpakyis;, kyrwbaba; Taraxacum officinalexrimunna ninis

WISH (onowap); incioysanns paxoeoi kiimunnoi ninii.

BJIUAHUE BOAHBIX DOKCTPAKTOB TARAXACUM OFFICINALE HA
PAKOBYIO KVIETOYHYIO JIMHUIO W|SH

A.A.TYCEBA, M. M. BAPAHOBCKHI

HammoHnanbHbIi aBUAllMOHHBIN YHUBEPCUTET, T. Krien

Ilenv:  uccredoéamv — GuusHue  GOOHLIX — IKCMPAKMOS — 00VEAHYUKA
nexapcmeennoeo (Taraxacum officinale)s paxosyro xknemounyro aunuro WISH
(monocnour). Paccmompenvl xumuueckutl cocmas u apmaKoiocuiecKue ceolucmed
ooyeanuuxa. Memoowt. ¢ cmamve paccmMampueéaemcs MUKPOCKONUYECKUll mMemoo,
OCHOBAHHbBIL HA NOOAGNCHUU U NPOYCHMHOM ONPEeOesieHUU PAKOBbIX KIeMOYHbIX
quHutl. Pe3ynbmamol.  dKcnepumenm nokaseieaem, umo 600Hble IKCHPAKNblL

BBICYUIEHHO20 U C8edce20 00YBAHYUKa neKkapcmeenno2o (U3 KopHell u Jucmves)



11

MO2ym Oblmb UCHOJIb306AHbL RPOMUE PAKOBLIX KILEMOK UWEUKU MAMKU — 4ell08e4eCKOl
knemounou aunuu WISH (uonocnoi).
Knroueswie cnosa. skcmpaxyus;, ooysanwuk; Taraxacum officinalexremounas

qunus WISH (uonocnoir); uneubuposanue pakogoii kiemouHou JunHuu.



